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1.0 INTRODUCTION

1.1  Project Scope and Purpose

Parsons Transportation Group was retained by the City of Las Vegas to perform engineering design
services for the reconstruction of Main Street from US 95 to Owens Avenue. The proposed
improvements include a one mile long, four lane wide roadway. The roadway is classified as an urban
arterial with varied right-of-way from 90-foot to 85-foot. The project includes intersection
improvements at Bonanza Road and Washington Avenue, both within NDOT right-of-way, and Owens
Avenue, within the City of Las Vegas and the City of North Las Vegas. The primary goal of the project is
to improve overall traffic capacity and enhance quality of not just the street, but the entire area.

This report will address the 70% design procedure and criteria used. It will describe the existing
drainage conditions; describe the existing, proposed, and future Regional Flood Control facilities; and
discuss hydrologic analysis and hydraulic calculation issues for the 70% Main Street improvements. A
Final Technical Drainage Report will be submitted to incorporate any corresponding comments and
changes to the 70% design and models.

2.0 GENERAL LOCATION AND DESCRIPTION

2.1  Project Location

The project area is located in the City of Las Vegas (CLV), Clark County, Nevada. The specific
improvements are limited to North Main Street from US 95 to approximately 500-foot north of Owens
Avenue into the North Las Vegas city limits. The project is within Section 27 of Township 20 South and
Range 61 East (M.D.B.M.). North Main Street’s major intersection improvements include Bonanza Road,
Washington Avenue, Foremaster Lane and Owens Avenue. See Appendix A for Vicinity Map Figure 1
and APN Maps.

2.2 Project Description

The proposed roadway improvements will be approximately one mile of full roadway reconstruction and
include full drainage improvements from Bonanza Road to Owens Avenue. The project will include the
following roadway improvements:

e Widening of Main Street to provide new bus turnouts at three locations, one southbound
between US 95 and Bonanza Road on Main Street, the second north of Bonanza Road, and the
third southbound on Main Street, south of Washington Avenue.

e Widening of Main Street to provide exclusive right turn lanes onto Washington Avenue.

e Construction of a third southbound lane north of Foremaster Lane, which will connect with the
City of North Las Vegas’ North 5™ Improvement Project. This third northbound lane will require
minimal widening of Main Street to provide two southbound lanes and three northbound lanes.
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e Construction of a 5-foot sidewalk with a 4-foot amenity zone for landscaping and improved
street lighting. Intersection improvements on Bonanza Road, Washington Avenue and Owens
Avenue are to incorporate new traffic signals.

e Sewer Improvements to accommodate the new amenity zone and new lighting.

See Appendix D for the 70% submittal of the drainage improvement plans.

2.3  Existing and Proposed Regional Flood Control Facilities

In the project limits, the existing Clark County Regional Flood Control District (CCRFCD) facility consists
of the Washington Avenue Channel Parallel, (WAPR 0097), a 14-foot x 8-foot RCB. Local inlets south of
the Bonanza intersection directly connect to this facility.

The CCRFCD has a planned flood control facility identified as LVOE 0236, a 13-foot x 8-foot RCB, which
will convey 2,427 cfs. The planned CCRFCD facility will connect to the existing Las Vegas Wash facility
near North City Parkway and run along Main Street at Bonanza Road. The planned RCB turns east into
Owens Avenue and is identified in the CCRFCD Master Plan Update as LVOE 134, a 12-foot x 9-foot RCB.
See Appendix A for the CCRFCD 2008 Las Vegas Valley Flood Control Master Plan Update, Figure 27,
Flood Control Facility Map.

A flood control corridor has been provided along Main Street for the planned 13-foot x 8-foot RCB (LVOE
0236). The corridor ranges from 32-foot, between a proposed new 8-inch sewer realignment and an
existing 12-inch water line near 121+00 to 124+00, to 58-foot between an existing 16-inch water line
and the new northbound gutter line.

This project proposes to design new inlets to maintain the 10-year dry-lane criteria. Since the existing
36-inch RCP will only provide a capacity of 67 cfs, the existing pipe at the north connection point will be
surcharged. The 10-year design flows will be allowed to bubble up at Owens Avenue. Overflow of the
existing facility will be temporarily conveyed within the street until the future Regional Flood Control
facility LVOE 0236 is constructed.

2.4  Floodplain Information

The flood hazard areas within the project limits are delineated on the Federal Emergency Management
Agency (FEMA) National Flood Insurance Program, Flood Insurance Rate Map (FIRM), Panels 2170 and
2160, dated September 27, 2002. The Project is located in non-shaded Zone X, which is determined to
be outside the 0.2% annual chance flood plain. See Appendix A for FEMA Flood Insurance Rate Maps,
Figures 3A and 3B.

2.5  Previous Drainage Studies
e The project area is included in the CLV Central Neighborhood Flood Control Master Plan, March
2005. The proposed street improvements lie within drainage sub-basins H, V1, and V2. See
Appendix A for Figure E-4, Existing Drainage Conditions, and Figure F-4, Future Drainage
Condition Maps.



e The Louis Berger Group, Inc., “Technical Drainage Study 70% Submittal, for North 5 Street
Improvements Owens Avenue to Carey Avenue”, March 2008 was reviewed and concurred with.
This report designed a major lateral connecting to the proposed Regional Flood Control Facility
LVOE 0134 at Las Vegas Boulevard and Owens Avenue.

3.0 DESIGN CRITERIA

3.1 Hydrology Methodology

The Soil Conservation Service (SCS) Curve Number Method within the U.S. Army Corps of Engineers HEC-
1 Flood Hydrograph Package Commuter Model was utilized to determine peak discharges for the
proposed onsite condition. Peak discharges were computed for the fully developed 10-year and 100-
year, 6-hour storm events. For urban areas, the value of the curve number is based on the basin land
use and assumed soil type, AMC Il, with average conditions.

The soil types identified are based on the “Soil Survey of Las Vegas Valley Area” prepared by USDA
Natural Resource Conservation Service, formerly (SCS). The project consists of Soil Type C, from US 95
to just north of Bonanza, and Soil Type B, from Bonanza to the northern end of the project. See
Appendix A, Drainage Map Figures 5A and 5B, for delineations of soil types.

The land use is based on the current Downtown North, Land Use Map for the City of Las Vegas; see
Appendix B, Figure 4. The average percent impervious area indicated for commercial, business, and
industrial land use is based on the “Runoff Curve Numbers for Urban Areas”, Table 602.

Rainfall
The project site is located within the McCarran Airport Rainfall Area. The precipitation depth used to
determine the 10 and 100-year, 6-hour storm events discharges were obtained from the Clark County
Regional Flood Control District Design (CCRFCD) Manual. Rainfall depths of 1.58 and 2.77 inches were
used for the 10-year and 100-year, 6-hour storm events. Strom distribution Number of 3 (SND3) was
used with for basins less than eight square miles. No depth-area deduction factor (DARF) was used,
although HEC1 input maintained DARF ratios in case offsite basins were larger than anticipated.

Time of Concentration and Lag Time
Time of Concentration (Tc) and Lag Time (TLag), calculations are provided in Standard Form 4. The Tc
and TLag values were calculated per the methodology described in Section 602 of the CCRFCD Manual.
All basin areas used an average velocity for a developed condition. Because the drainage areas are
predominantly fully developed, except for four vacant lots, the average velocity was calculated for a
developed condition. See Appendix B for Standard Form 4.

3.2 Hydraulic Methodology

The projects street drainage and storm drains are designed for the 10-year, 6-hour storm event. The
100-year storm event has also been evaluated to determine the possible effects on the storm drain
system and the downstream connecting facilities.



Drop Inlet Sizing
Drop Inlet sizes were determined using HEC-22 methodology, using the FlowMaster computer program.
A 50% clogging factor was applied to the inlets to determine the 10-year dry lane criteria in each
direction of the roadway was maintained. A Manning’s n of 0.016 was used for pavement surfaces. See
Appendix B for Drop Inlet results.

Storm Drain Size
A StormCAD model was used to evaluate the capacity of the proposed storm drain. Locations where
the proposed storm drain begins to surcharge and bubble up into the street are identified in the model.
This is a temporary condition that will exist until full conveyance is achieved with the planned 13-foot x
8-foot RCB regional facility. A Manning’s n of 0.013 was used for reinforced concrete pipes. See
Appendix B.

Street Flow Analysis
The FlowMaster computer program was used to analyze the 10-year and 100-year street flow
conveyance to determine the flow depths flow velocities. Output results for the 10 and 100-year event
are provided in Appendix B. See Table 2 for FlowMaster street results.

4.0 EXISTING CONDITIONS

The project site is generally fully developed with the exception of four relatively small vacant parcels
included in drainage basins EXWA2, EXWA3 EXWA4, and EOA5. The overall site drains from the south
toward Owens Avenue. The inlets along Main Street are generally NDOT Type 3 Drop inlets with
minimal curb openings. Based on the proposed inlet analysis, the current 10-year street inundation
does not meet the minimum dry lane criteria.

4.1 US 95 to Bonanza Road

The drainage basin generally flows into Main Street from the west and is conveyed north toward
Bonanza Road. There is a high point just south of US 95, north of the parking lot entrance to the Main
Street Casino property. Regional Flood Control facility LVWH 0426 a (16-foot x 8-foot RCB) crosses Main
Street with no inlet connections near the high point. Offsite flows are conveyed into Main Street via
valley gutters and sidewalk under drains and flow north. Multiple NDOT Type 11 Drop Inlets at the
south end of Bonanza convey on-street flows to the existing Regional Flood Control facility WAPR 0097 a
(14-foot x 8-foot RCB).

Just north of Bonanza at the northeast corner of the intersection, a single Type 3 Drop Inlet is connected
to a deep 36-inch RCP which conveys flow from the low point of Bonanza Road under the UPRR.

4.2 Bonanza Road to Owens Avenue

The majority of drainage facilities on Main Street north of Bonanza Road consist of NDOT Type 3 Drop
Inlets and single grates connecting to existing 24-inch RCPs, with no storm drain manhole connections.
Existing inlets are used as junction boxes to convey flows north. Because of multiple street overlays,



the curb openings of the drop inlets have been decreased or eliminated. All the inlets are NDOT Type 3
grates approximately 2.6 x 2-foot in size with 5” to 0” curb openings. Existing laterals consist of 15”
RCPs with average depths of 2.5-feet to 3.5-feet, all connecting with minimal cover.

At the Washington Avenue and Main Street intersection, the existing inlet at the southeast corner ‘s
curb opening has been reduced to only 3”. This inlet is connected to an 18-inch RCP which leads to a
manhole near the middle of the Washington crosswalk. An abandoned 15-inch RCP is also connected to
this manhole and the 18-inch RCP continues north connecting to an existing 24-inch storm drain.

The CLV Central Neighborhood Flood Control Master Plan Study indicates 40 cfs and 76 cfs for the 10-
year and 100-year street flows, respectively. See Appendix B for the Existing Drainage Condition Map,
Figure E-4. A deep 36-inch RCP, which conveys flows from the low point at Washington Avenue under
the UPRR west of Main Street, has no connections where it crosses Main Street. This line ultimately
connects to an existing 12-foot x 8-foot RCB flood control facility at Washington and Las Vegas
Boulevard.

At Owens Avenue, a shallow 24-inch RCP connects to a 36-inch RCP and continues north. The 36-inch
pipe is connected to a 72-inch RCP lateral, newly constructed with the City of North Las Vegas’ North 5t
Street project. Once the CCRFCD facility LVOE 0134 is constructed, existing plugs in the 72-inch pipe will
be removed and flows will be diverted to it. The existing 36-inch RCP is estimated to have a capacity of
67 cfs with a slope of 1.03% crossing Owens Avenue, and then a reduced capacity of 55 cfs at the
connection to the 72-inch RCP.

There is one single offsite storm drain connection to an existing Type 3 Drop Inlet located at station
154+00. Offsite flows from drainage basin EOA9 enter the existing inlet. The storm drain plans for the
North 5 Street project and the existing Regional Flood Control facilities are provided in Appendix C.

5.0 PROPOSED DRAINAGE FACILITIES

5.1 General Description

The proposed drainage facilities will replace all the existing storm drain elements to maintain the 10-
year dry lane criteria. Since the existing 36-inch facility at Owens Avenue does not have capacity to
convey the flows with the improved inlet capacities, design flows will bubble out into the street
temporarily until the CCRFCD Owens Avenue East storm drain facility, LVOE 0236, is constructed in
2016.

5.2 Hydrologic Analyses

Drainage Map Figure 5 (Appendix A) depicts the onsite and offsite sub basins and drainage patterns used
in the hydrology analysis. Table 1 below summarizes the HEC-1 design peak 10 and 100-year design
flows. Drainage basins beginning with “EMS” indicate basins within the roadway pavement on Main
Street. Drainage basins beginning with “EBR” are the areas that contribute flows toward Bonanza Road.
“EW” indicates sub basins that contribute flows toward Washington Avenue. “EQ” basins are those sub
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basins contributing flows toward Owens Avenue. Total flows to Washington Avenue are defined at
concentration point CPWASHTN, where Q10/Q100 = 36/73 cfs. The Central Neighborhood Flood Control
Master Plan indicted a Q10/Q100 = 40/76 cfs.

As defined in the Flood Control Master Plan, see Appendix A, a flow split was analyses at Washington

and Main. With the proposed improved inlet capture, the total 100-year bypass at Main and

Washington Avenue was determined to be 13 cfs, which is contained within the east side of the roadway
crown. Storm water is conveyed east along Washington Avenue and no flow split occurs with the 10-
year or 100-year events.

Table 1: HEC-1 Results, Flow at Concentration Points

BASIN FLOW SUMMARY

Drainage Area 10-year 100-year Drainage Area 10-year | 100-year
Basin Flow Flow Basin Flow Flow
(acres) (cfs) (cfs) (acres) (cfs) (cfs)
EBR1 4.46 6 11 EOA1 8.73 9 21
EMS1 0.65 1 2 EMS13 0.40 1 1
CP1 - 6 13 CP13 - 9 22
EMS2- CP2 0.61 1 2 EOA4 71 1 2
EMS3 0.44 1 1 EMS14 0.40 1 1
EWAO01 3.10 4 8 CP14 - 2 3
CP3 - 5 10 EMS15-CP15 0.40 1 1
EMS4 0.48 1 1 EOAB 0.66 1 2
EWA2 0.56 1 2 EMS16 0.34 1 1
EWA4 0.42 1 1 CP16 - 2 3
CP4 - 2 5 EOA3 6.00 6 15
EMS5 0.41 1 1 EMS17 0.29 1 1
EWA3 5.68 7 14 CP17 - 7 15
CP5 - 7 15 EOAS8 0.78 2 3
EWAS 0.63 1 2 EMS18 0.31 1 1
EWA9 0.76 1 2 CP18 - 2 4
EMS6 0.40 1 1 EOA51 4.56 4 11
CP6 - 3 6 EMS19 0.29 1 1
EWA5 1.83 2 5 CP19 - 5 12
EMS7 0.32 1 1 EMS20-CP20 0.29 1 1
CP7 - 3 6 EOA5 9.90 10 25
EWA10 0.84 1 3 EMS21 0.34 1 1
EMS8 0.28 1 1 cP21 - 11 26
CP8 - 2 3 EOQA12 6.94 13 24
EWAO 29.32 28 62 EMS22 0.37 1 1
EWA7 3.23 5 10 CP22 - 14 25
EMS9 0.27 1 1 EOQA7 4.83 5 12




Table 1: HEC-1 Results, Flow at Concentration Points

BASIN FLOW SUMMARY
Drainage Area 10-year 100-year Drainage Area 10-year | 100-year
Basin Flow Flow Basin Flow Flow
(acres) (cfs) (cfs) (acres) (cfs) (cfs)
CP9 - 5 11 EMS23 0.28 1 1
EWA11 71 1 2 CP23 - 5 12
EMS10 0.32 1 1 EMS24-CP24 0.31 1 1
CP10 - 2 3 EOA9 2.62 3 6
EOA 2.42 2 6 EOA11 1.43 2 4
EMS11 0.32 1 1 EMS25 0.37 1 1
CP11 - 3 7 CP25 - 5 12
EOA2 0.2 1* 1 EOA10 0.48 1 2
EMS12 0.47 1 2 EMS26 1.98 4 £
CP12 - 1 2 CP26 - 5 9

* HEC-1 results of 0 cfs from rounding have been increased to a minimum of 1 cfs.

5.3

Hydraulic Analyses

Street inlets have been designed to meet 10-year dry lane criteria. See Table 2 for inlet summary
results. A 50% clogging factor was applied to the proposed inlets. The drop inlets have been analyzed
in accordance with HEC-22 methodologies. FlowMaster results are provided in Appendix B, and
summarized in Table 2.

Table 2: Drop Inlet Location Summary- 10 year Storm

Drop Station Total 10-year | Intercepted Bypass Spread Allowable Inlet Type
Inlet Design Flow Flow Flow Spread
Number to Inlet
(cfs) (cfs) (cfs) (ft) (ft)
Bonanza System:
DI-1 111+81.74 1 0.96 0.04 7.09 34.3 NDOT TYPE 3
DI-2 112+21.98 1 0.98 0.02 7.11 NDOT TYPE 3
pi.3 | 112+11.34 0.04 0 NDOT TYPE 3
plg4 | 1118174 6 6 0 sag NDOT TYPE 2
Washington System:
DI-5 118+40.55 5 4.42 0.58 16.19 16.5 DI-TYPE CM
DI-6 ti8atas 2 1.84 0.16 11.23 16.5 DI-TYPE CM
DI-7 124+82.33 7.58 4.42 3.16 16.12 16.5 DI-TYPE CM




Table 2: Drop Inlet Location Summary- 10 year Storm

Drop Station Total 10-year | Intercepted Bypass Spread | Allowable Inlet Type
Inlet Design Flow Flow Flow Spread
Number to Inlet
(cfs) (cfs) (cfs) (ft) (ft)

pLg | 121+82:99 3.16 2.48 0.68 11.38 16.5 DI-TYPE CM

DI-9 126+22.32 7.16 4,07 3.09 13.29 16.5 DI-TYPE CM

DI-10 125+22.79 2.68 216 0.52 8.85 16.5 DI-TYPE CM

DI-11 128+44.83 8.09 5.50 2.59 15.94 26.5 DI-TYPE CM

Dl1p | 128+6966 252 2,07 0.45 10.03 16.5 DI-TYPE CM

Owens System: No 10 year split flow bypass

133+55.28

DI-13 3.00 2.34 0.66 8.76 16.5 DI-TYPE CM
133+56.54

DI-14 1.00 0.99 0.01 5.20 16.5 DI-TYPE CM
137+50.21

DI-15 9.66 4.9 4,75 12.71 16.5 DI-TYPE CM
137+50.21

DI-16 2.01 1.78 0.23 6.43 16.5 DI-TYPE CM
141+09.70

DI-17 5.75 3.62 2.13 9.81 16.5 DI-TYPE CM
140+98.27

DI-18 2.23 1.94 0.29 6.43 16.5 DI-TYPE CM
143+49.91

DI-19 9.13 473 4.40 12.81 16.56 DI-TYPE CM
143+53.12

DI-20 2.29 1.95 0.34 7.09 16.5 DI-TYPE CM
147+43.48

DI-21 9.40 5.72 3.68 12.94 16.56 DI-TYPE CM
147+43.48

DI-22 1.34 1.29 0.05 5.46 16.5 DI-TYPE CM
150+97.15

DI-23 14.68 8.92 5.76 14.22 15.5 DI-TYPE CM
150+97.15

DI-24 14.05 6.15 7.90 13.97 15.56 DI-TYPE CM
154+03.10 DI-SPECIAL

DI-25 10.76 6.74 4.02 13.35 15.5 TYPE CM
154+01.21 DI-SPECIAL

DI-26 8.90 3.66 5.24 12.40 - 15.5 TYPE CM
158+01.57 DI-SPECIAL

DI-27 9.02 4.53 4.49 12.05 15.5 TYPE CM

DI-28 159+01.69 10.24 5.58 4.66 10.59 24.25 Modified Type 11




5.4 Proposed Storm Drain

The existing 36-inch RCP is estimated to have a capacity of 67.6 cfs with an existing pipe slope of 1.03%
crossing Owens Avenue. The difference between the capacity of the 36-inch pipe and the design flow
conveyed in the trunk line of 84.9 cfs will bubble out at the intersection of Main Street and Owens from
inlet DI-27 and DI-28. MH-13 is recommended to be bolted. The bubbler was calculated as an inverted
orifice with total 10-year flows of 17 cfs. See Table 3 for the pipe hydraulic design summary. WSPG
results and bubbler calculations are provided in Appendix B.

Table 3: Pipe Hydraulic Design Summary
Start Stop Node Pipe Length Total Flow in Capacity
Node Diam. Pipe (Full Flow)
(cfs) (cfs)
(in) (ft)

MH-1 MH-2 24 342.2 6.26 16.0
MH-2 MH-3 24 330.8 13.16 30.2
MH-3 MH-4 24 336.3 19.39 21.4
MH-4 MH-6 36 457.5 26.99 69.7
MH-6 MH7 36 395.1 30.33 121.4
MH7 MH8 36 348.2 37.02 147.6
MH8 MH-9 36 244.2 42.57 129.2
MH-9 MH-10 36 390.4 47.58 101.9
MH-10 MH-11 36 346.9 48.93 142.3
MH-11 MH-12 36 299.9 55.68 138.3
MH-12 MH-13 36 405.6 70.62 63.7
MH-13 DI-28 36 82.9 84.91 56.3

5.5 Right-of-Way Acquisition Requirements

Right-of-way acquisition is required mainly to provide full street width improvements and ADA
accessibility near existing driveways and proposed street curb returns. Widening the southbound right
turn lane at Washington Avenue and providing three bus turnout bays near Bonanza Road and
Washington Avenue will require right-of-way acquisitions.

Drainage easements along the back of sidewalk at the northbound bus turnout at Bonanza Road will
require a temporary swale to maintain positive drainage within two vacant lots, APN 139-27-810-001
and 139-27-702-008 (near stations 115+00 to 116+25 respectively). A localized low point is formed with
the proposed bus turnout concrete pad sloped at 2.0% against the existing crown of the road. The
existing ground adjacent to the new back of sidewalk averages 12” to 6” lower than proposed back of



sidewalk elevation. The northbound cross slope of Main Street was increased to 3.0% to minimize the
creation and severity of this low point. A sidewalk under drain is proposed near station 116+25 to
convey flows into Main Street.

6.0 CONCLUSIONS and RECOMMENDATIONS

e Main Street Improvements will incorporate new inlets to provide increased system capacity and
allow streets to meet the 10-year dry lane requirement. Until the new CCRFCD facility is
constructed the proposed 24-inch and 36-inch temporary trunk line will not be sufficient to
convey the 10-year HGL below the finish grade. Existing conveyance will be maintained within
the street with no adverse effect to adjacent property owners. Proposed design flows will
maintain existing drainage patterns and will be conveyed to the same locations.

e Inlet capacity and spread requirements will be achieved with the full build out of the CCRFCD
facility LVOE 0236. All inlets have been designed to provide one dry lane in the southbound and
northbound directions of Main Street

e The existing street flow conditions maintain CCRFCD MANUAL requirements for V*D for both
the 10-year and 100-year flows.

e Pipe flows will temporarily discharge through bubblers at the north end of the project at Main
Street and Owens, and ultimately be connected to a 13-foot x 8-foot RCB Regional Flood Control
facility at Owens Avenue (LVOE 0236).

e A corridor for the future CCRFCD facility LVOE 0236 is maintained between the new lip of gutter
(northbound) and proposed sewer line improvements.

10



7.0 REFERENCES

1. CCRFCD, Hydrologic Criteria and Drainage Design Manual, Clark County Regional Flood Control
District, Dated August 12, 1999

2. CCRFCD, 2008 Las Vegas Valley Flood Control Master Plan Updated, prepared by PBS&J, and
Parsons Brinkerhoff, September 2008

3. City of Las Vegas, Central Neighborhood Flood Control Master Plan, PBS&J, March 2005.

4. The Louis Berger Group, Inc., “Technical Drainage Study 70% Submittal, for North 5" Street
Improvements Owens Avenue to Carey Avenue”, March 2008

5. USACOE, 1998, U.S. Department of Army Corps of Engineers, Hydrologic Engineering Center,
Computer Program HEC-1, Flood Hydrograph Package, June 1998.

6. U.S. Department of Transportation, FHWA, Hydraulic Engineering Circular No. 22, Urban
Drainage Manual, September 2009.

11



APPENDIX A

FIGURE 1 VICINITY MAPS

FIGURE 2A-2D ASSESSOR’S PARCEL MAP

FIGURE 3A, 3B FLOOD INSURANCE RATE MAP

FIGURE 4 LAND USE MAP

FIGURE 5 DRAINAGE BASIN MAP

FIGURE 6A, 6B (RFCD FACILITIES FIGURE F-27)

FIGURE 7 (CLV CENTRAL NEIGHBORHOOD FLOOD CONTROL MASTER PLANS, FUTURE
DRAINAGE CONDITION, FIGURE F-4) :

APPENDIX B

STANDARD FORM 4

10-YEAR HEC-1

100-YEARHEC-1

10-YR/100-YR INLET SUMMARY TABLE
FLOWMASTER INLET CALCULATIONS
WSPG OUTPUT

BUBBLER CALCULATION

APPENDIX C

¢ AS-BUILT PLANS

APPENDIX D

¢ FINAL PROGRESS SUBMITTAL STORM DRAIN PLANS AND PROFILES




Appendix A

e Figure 1 Vicinity Maps

o Figure 2A-2D Assessor’s Parcel Map

o Figure 3A, 3B Flood Insurance Rate Map

o Figure 4 Land Use Map

o Figure 5 Drainage Basin Map

o Figure 6A, 6B (RFCD Facilities Figure F-27)

Figure 7 (CLV Central Neighborhood Flood Control Master Plans,
Future Drainage Condition, Figure F-4)
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Table 1: HEC-1 Results Concentration Points

BASIN FLOW SUMMARY
DRAIN Area 10-year 100- year Flow
BASINS Flow (cfs)
(acres) (cfs)
EBR1 4.46 6 11
EMS1 0.65 2
CP1 - 13
EMS2- CP2 0.61 2
EMS3 0.44 1
EWAO01 3.10 8
CP3 - 10

EMS4 0.48

EWA2 0.56

EWA4 0.42

CP4 -

EMS5 0.41

EWA3 5.68

CP5 -

EWAS 0.63

=|3|B]w| ||~ ola]| |l o] g 22 n]<f0] =

1
6
1
1
4
5
1
1
1
2
1
7
7
1
EWA9 0.76 1
EMS6 0.40 1
- 3
EWAS 1.83 3
EMS7 0.32 1
- 4
EWA10 0.84 1
EMS8 0.28 1
- 2
EWAO 29.32 28
- EWA7 3 3.23 5
EMS9 0.27 1
_CP¢ - 5 11
EWA11 i} 1 2
EMS10 0.32 1 1
CP10 - 2 3
2.42 2 6
EMS11 0.32 1 1
- 3 7
EOA2 0.2 1 1
EMS12 0.47 1 2
- 1 2
8.73 9 21
EMS13 0.40 1 1
- 9 22
71 1 2
EMS14 0.40 1 1
- 2 3
EMS15-CP15 0.40 1 1
EOAB 0.66 1 2
EMS16 0.34 1 1
CP16 - 2 3
EOA3 6.00 [ 15
EMS17 0.29 1 1
CP17 - 7 15
EOA8 0.78 2 3
EMS18 0.31 1 1
CP18 - 2 4
EOAS51 4.56 4 11
EMS19 0.29 1 1
CP19 - 5 12
EMS20-CP20 0.29 1 1
EOA5 9.90 10 25
EMS21 0.34 1 1
CP21 - 11 26
EOA12 6.94 13 24
EMS22 0.37 1 1
CcP22 - 14 25
EQA7 4.83 5 12
EMS23 0.28 1 1
CP23 - 5 12
EMS24-CP24 0.31 1 1
2.62 3 6
1.43 2 4
0.37 1 1
- 5 12
0.48 1 2
1.98 4 7
- 5 9
HEC-1 results of 0 cfs have from comupter rounder have been increased

Eamimimum of 1cfs.
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Mile (sqmi) | (%)* Mile (sqmi) | (%)* Mile (sq.mi) | (%)** Mile (sqmi) | (&)™
CABZ CEDAR AVENUE - BONANZA LVLE LAKE MEAD DRAIN TO LAS VEGAS WASH LVMD LAS VEGAS WASH - MIDDLE LVWH WASHINGTON AVENUE CHANNEL
0010 E |60"RCP 1450 0.30 0000 | P1 [12'X8'RCB 2500 | 1030 CLV1B-2 WEST3 1.20 0.40 1648 E |3 Span Bridge 95W 8-10'D 2:1 SS @ Civil Center 120 | 11998 CHYPKIN CCWEST5 | 73.97 0.70 0389 E |12 X8'RCB 2110 | 1607 (112) cVi-C SW5SC 15.16 090
Lvis FREEWAY CHANNEL 0047 | P1 |12'X6'RCB 2400 845 CLV1B-1 WEST3 0.89 0.50 1663 E  |Conc Chnl 80W 10D 2:1 SS 700 | 11966 3C99B-7 CCWEST5 | 73.66 0.70 0426 E [16'X8'RCB 150 1607 (112) cV1-C SW5SC 15.16 1.08
0000 E |Conc Chnl 20'W 10°D 1:1 SS (Replace w/ LV150001) 1800 | 4778 2CLVIE3 CWEST4 11.12 0.18 LVLM LAS VEGAS WASH - LAKE MEAD 1664 E |3 Span Bridge 75W 10'D 2:1 SS @ I-15 120 | 11966 3C99B-7 CCWEST5 | 73.66 0.70 0429 E  |Splitter Structure (2: 12' X 8' RCB) 190 2870 DCLC21 SW5 22719 190
0001 | PO |Conc Chnl 55W 10'D 0:1 SS (Replaces LV150000) 1800 | 4778 2CLVIE3 CWEST4 112 0.18 0000 E [43°X 68" HERCP (Replace w/ LVLM0001) 847 994 CLM20-C NW3SC 1.36 4.60 1665 E |Transition Structure 200 7358 CLV99B-5 WEST5 48.77 0.36 0431 E [3:14.33' X 10'RCB 665 | 2870 DCLC21 SW5 2279 0.15
0032 E  |Conc Chnl 20W 10D 1:1 SS (Replace w/ LV150033) 200 | 4301 2CLV1IDS CWEST4 10.22 0.18 0001 PO [12' X 5' RCB (Replaces LVLM0000) 847 994 CLM20-C NW3sC 1.36 460 1669 E  |Free Span Bridge 55W 12D @ UPRR 40 7358 CLV99B-5 WEST5 48.77 0.36 0446 E  |Junction Structure 69 2870 DCLC21 SW5 2219 0.15
0033 | PO |Conc Chnl 50'W 10'D 0:1 SS (Replaces LV150032) 200 | 4301 2CLV1IDS CWEST4 10.22 0.18 0016 E [54"RCP (Replace w/ LVLM0017) 965 994 CLM20-C NW3SC 1.36 438 1670 E  |Conc Chnl 82W 10D 0:1 SS 370 7358 CLV99B-5 WEST5 48.77 1.69 0447 E [3:14.33' X 10'RCB 1955 | 4978 CCALS3 SW5 22.19 0.15
0038 E |2:8'X10'RCB (Replace w/ LV150039) 2200 | 4301 2CLVIDS CWEST4 10.22 0.75 0017 | PO [12' X5' RCB (Replaces LVLM0016) 965 994 CLM20-C NW3sC 1.36 438 1677 E  |Conc Chnl 80W 10D 2:1 SS 119 7358 CLV99B-5 WESTS 48.77 0.37 RwsL [RANGE WASH - SLOAN
0039 | PO |2:13'X 10' RCB (Replaces LV150038) 2200 | 4301 2CLV1IDS CWEST4 10.22 0.75 0033 E |60" RCP (Replace w/ LVLM0034) 1186 994 CLM20-C NW3SC 136 162 1679 E |4 Span Bridge 100'W 12D 2:1 SS @ Losee 120 7358 CLV99B-5 WEST5 48.77 0.37 0577 | P1 |Conc Chnl 40'W 8'D 2:1 SS (Replaces RWSL0576) | 3000 | 5187 CCSLNL Rw4sc 8.62 038
0059 E  |Conc Chnl 20'W 10'D 1:1 SS (Replace w/ LV150060) 1600 | 4301 2CLV1IDS CWEST4 10.22 0.18 0034 | PO [12' X 5'RCB (Replaces LVLM0033) 1186 994 CLM20-C NW3SC 1.36 1.62 1680 E__|Conc Chnl 80°'W 10'D 2:1 SS 480 7358 CLV99B-5 WEST5 48.77 0.37 0670 E [3:10'X7 RCBC @ Neliis 100 | 3178* CCSLNL" Rw4sC 8.62 0.56
0060 | PO |Conc Chnl 50'W 10'D 0:1 SS (Replaces LV150059) 1600 | 4301 2CLVIDS CWEST4 10.22 0.18 0059 E |72" RCP (Replace w/ LVLM0060) 5952 994 CLM20-C NW3sC 1.36 0.66 LVNC LAS VEGAS WASH - N CHANNEL 0671 P1 |Add 3: 12' X 7'RCBC @ Neliis 100 | 2009* CCSLNL" RwasC 8.62 056
0080 E  |Conc Chnl 20'W 10'D 1:1 SS (Replace w/ LV150081) 4300 | 3953 CLViD4 CWEST4 9.42 0.18 0060 | PO |12' X 6'RCB (Replaces LVLM0059) 5952 994 CLM20-C NW3SC 1.36 0.66 0000 E  |Earth Chnl 40'W 8-10'D 2:1 SS (Replace w/ LVNC0001) 173 1182 CLW100 CWEST5 13.62 0.45 0672 E |Conc Chnl 14'W 8'D 1.5:1 S 1130 | 2924 CC47C4 RW3sC 394 0.56
0081 | PO |Conc Chnl 45W 10'D 0:1 SS (Replaces LV150080) 4300 | 3953 CLV1D4 CWEST4 9.42 0.18 LVLV LAS VEGAS BLVD DRAIN 0001 P2 |18' X &' RCB (Replaces LVNC0000) 173 1182 CcLW100 CWEST5 13.62 0.45 0694 E [Conc Chnl 10'W 8D 1.5:1 SS 1500 | 1696 C47C4 RW3sC 240 0.56
01%0 E |Conc Chnl 20W 10D 1:1 SS with Drop Structures 100 | 3776 Cw1c2 Nw4sC 8.84 0.18 0000 | P1 |2:10'X9'RCB 2600 987 CLWO075-4 WEST3 1.03 0.10 0003 E  |Earth Chnl 40'W 8-10'D 2:1 SS (Replace w/ LVNC0004) 216 1182 CLw100 CWESTS 13.62 1.15 o727 E [3:10'X8'RCBC 100 | 1601 C307E3 RW3sC 225 0.56
0191 E |Conc Chnl 20'W 10°D 1:1 SS with Drop Structures 100 | 3776 CW1C2 Nw4sc 8.84 0.18 LVMD LAS VEGAS WASH - MIDDLE 0004 | P2 |Conc Chnl 18-21'W 8'D 0:1 SS (Replaces LVNC0003) 216 1182 CLW100 CWEST5 13.62 1.15 0728 E [Conc Chnl 12W 8.5D 1.5:1 SS 1345 | 1601 C307E3 RW3sC 225 0.56
0193 E  |Conc Chnl 20'W 10'D 1:1 SS with Drop Structures 1300 | 3776 Cwi1c2 Nwa4sc 8.84 0.18 1148 E  [Earth Chnl 70'W 1820'D 1.5:1 SS (Replace w/ LVMD1149) 1675 | 13944 CCBN15-C  |CLVWASH5| 11259 041 0007 E  |Drop Structure 18'W 2.8'D 3:1 SS 50 1182 CLW100 CWEST5 13.62 0.70 SLEB SLOAN CHANNEL EAST BRANCH
0210 E [3:12X9'RCB 900 | 3123 ceve NW3SC 707 0.18 1149 | P1 [Conc Chnl 70'W 10'D 1.5:1 SS (Replaces LVMD1148) 1675 | 13944 CCBN15-C  |CLVWASH5| 11259 041 0008 E  [Conc Chnl 18'W 10D 2:1 SS 1385 | 1182 CLW100 CWESTS 13.62 0.70 0000 E |Conc Chnl 10'W 8'D 1.5:1 SS 840 1322 C310B2 RW3 1.54 0.43
0229 E |2:75 X3'RCBC @ Lake Mead (Replace w/ LV150230) 125 1011 DRAILRD NW3 5.22 1.10 1176 E |5 Span Bridge 110'W 20'D 2:1 SS @ Bonanza 120 | 12690 | CLVWO04-C |CLVWASHS5| 106.80 057 0037 E |2:132" CMPC @ Cheyenne 120 1182 CLW100 CWEST5 13.62 0.70 WAGC WASHINGTON AVENUE CHANNEL - GRAND CENTRAL
0230 | P2 |12 X 4.5 RCBC @ Lake Mead (Replaces LV150229) 125 101 DRAILRD NW3 5.22 1.10 178 E  |Earth Chnl 30'W 18-20'D 2:1 SS (Replace w/ LVMD1179) 1500 | 12690 | CLVWO04-C |CLVWASHS| 106.80 057 0038 | P1 [Conc Chnl 12W5.5D 2:1 SS 2590 | 1182 CcLW100 CWESTS 13.62 0.70 0000 E |2:12'X4'RCB 700 857 Le21 sw3 0.60 0.20
0231 E |Conc Chnl 8W 8'D 0:1 SS 900 1011 DRAILRD NW3 522 2.50 1179 | P1 |Conc Chnl 60'W 9.5'D 2:1 SS (Replaces LVMD1178) 1500 | 12690 | CLVWO4-C |CLVWASHS| 106.80 057 0090 E |3:12X6'RCB 120 1182 CcLw100 CWEST5 13.62 0.70 0014 E [1:12 X4'RCBand 1: 11' X 4' RCB 2440 557 LC21 SW3 0.60 0.20
0248 E |8'X8'RCBC @ UPRR 350 1011 DRAILRD NW3 522 134 1208 E  [Bank-Stab. Chnl 65'W 15'D 2:1 SS (Replace w/ LVMD1209) 1420 | 12690 | CLVWO04-C |CLVWASH5| 106.80 032 0091 E |14'X6'RCAP 1325 | 1182 CLW100 CWESTS 13.62 0.52 WAPR WASHINGTON AVENUE CHANNEL PARALLEL
0255 E [Conc Chnl 8W 8'D 0:1 SS 1330 | 1011 DRAILRD NW3 5.22 2.00 1209 | P1 |Conc Chnl 60'W 10.5'D 2:1 SS (Replaces LVMD1208) 1420 | 12690 | CLVW04-C |CLVWASHS| 106.80 032 LVNE LAS VEGAS WASH - NELLIS 0000 E [12'X8RCB 2100 | 1607 (12) cv1-C SW5SC 15.16 220
0280 E [Conc Chnl 30'W 8'D 0:1 SS 200 2022 CCVG10 NW3 522 2.00 1230 E |4 Span Bridge 162W 13'D @ Washington 105 | 12654 CCLVWO03 | CLVWASH5| 106.53 0.73 0000 | P1 |2:13'X10'RCB 4675 | 2303 CNEL02-C WEST3 3.39 0.20 0037 E [12X8RCB 590 1607 (12) cv1-C SW5SC 15.16 5.60
0284 E [14X6'RCB 1790 | 1221 CVG10-C NW3 4.84 0.50 1232 E  [Bank-Stab. Chnl 48'W 8D 2:1 SS (Replace w/ LVMD1233) 1900 | 12654 CCLVWO03 | CLVWASH5| 106.53 0.73 0089 | P1 [13'X12'RCB 2700 | 2187 CNEL01-C WEST3 N 037 0051 E [12'X8RCB 1200 | 1607 (12) cV1-C SW5SC 15.16 0.80
0316 E [11'X6'RCB 3010 985 CWA20-C NW3 4.46 0.59 1233 | P1 [Conc Chnl 90'W 8'D 0:1 SS (Replaces LVMD1232) 1900 | 12654 CCLVWO03 | CLVWASH5| 106.53 073 0140 | P1 |13'X12'RCB 2700 | 2094 COA03-C WEST3 283 0.37 0074 E |12'X8'RCB 550 1607 (12) cV1-C SW5SC 15.16 1.60
0372 E |9 X6'RCB 1970 | 985 CWA20-C NW3 4.46 0.66 1271 E |4 Span Bridge 94W 10-12'D 2:1 SS @ Lamb 120 | 11954 | CCLVWO1C |CLVWASH5| 103.23 038 0191 P1 [12X11'RCB 2700 | 1745 CLV53-2 WEST3 221 0.40 0089 E [14'X8'RCB 395 | 1607 (12) cV1-C SW5SC 15.16 055
LVBR LAS VEGAS - BROOK 1272 E  |Earth Chnl 80'W 10'D 2:1 SS (Replace w/ LVMD1273) 2400 | 11954 | CCLVWO1C |CLVWASH5| 103.23 038 0242 | P1 |12 X9'RCB 2700 | 1367 C321A-3 WEST3 1.72 0.56 0097 E [14'X8'RCB 1835 | 1607 (12) cV1-C SW5SC 15.16 124
0000 | P1 |ConcChnl 12W4.5'D 2:1 SS 285 989 CLVIDS5 WEST3 0.80 290 1273 | P1 |Conc Chnl 80'W 9'D 2:1 SS (Replaces LVMD1272) 2400 | 11954 | CCLVWO1C |CLVWASH5| 103.23 038 LVOE [OWENS AVENUE - EAST 0132 E [2:9'X8RCB 387 1607 (1/2) CV1-C SW5SC 15.16 1.67
0005 E |Conc Chnl 9W5'D 2:1 SS 375 989 CLVIDS WEST3 0.80 267 1320 E |Gabion Chnl 100'W 10'D 2:1 SS (Replace w/ LVMD1321) 1950 | 8636 CCK-C1 CLVWASHS| 100.94 0.38 0000 | P1 [|15'X12'RCB 4700 | 2728 CK-C1 SW5 2424 047
oon E |11'X3'RCBC @ Losee 150 989 CLVIDS WEST3 0.80 2.90 1321 P1|Conc Chnl 80'W7.5'D 2:1 SS (Replaces LVMD1320) 1950 | 8636 CCK-C1 CLVWASH5| 100.94 0.38 0085 | P1 [13'X12'RCB 2540 | 2657 CG SW5 23.92 0.62
0013 E |Conc Chnl 12W4.5D 2:1 S 750 989 CLVIDS WEST3 0.80 260 1354 E |5 Span Bridge 110'W 7-8'D 2:1 SS @ Owens 120 | 8504 2CLV1B-2 CCWESTS | 78.09 0.58 0134 | P1 [12X11'RCB 5380 | 2607 CE-C SW5 23.69 1.00
0014 E |12 X4'RCBC@ N. 5th St 100 989 CLV1DS WEST3 0.80 260 1355 E |Gabion Chnl 100'W 10'D 2:1 SS 3432 | 8504 2CLV1B-2 CCWEST5 | 78.09 0.58 0236 | P1 [13'X8'RCB 5000 | 2427 CH-C1 SW5 23.08 1.50 l
0026 | P1 |Conc Chnl 12W4.5'D 2:1 SS 850 989 CLV1DS WEST3 0.80 4.30 1420 E |7:8-12' X8'RCBC @ Lake Mead (Replace w/ LVMD1421) 200 | 8291 CLW644 CCWESTS [ 76.89 0.60 0331 P1 [13'X11'RCB 750 2369 DLVOE SW5 22.79 0.60
LvBZ LAS VEGAS WASH - BONANZA 1421 P1 |2 Span Bridge 84W 8'D @ Lake Mead (Replaces LVMD1420) 200 | 8291 CLW64-4 CCWESTS [ 76.89 0.60 0345 | P1 |13'X11'RCB 1685 | 2369 DLVOE SW5 22.79 0.60
0000 | P1 |212X7'RCB 3400 | 1636 CBN15-C SW3 240 0.40 1423 E |Earth Chnl 50'W 8'D 1:1 SS (Replace w/ LVMD1424) 1060 | 8291 CLW64-4 CCWESTS [ 76.89 0.60 Lvow (OWENS AVENUE SYSTEM
0064 | P1 |2:12'X6'RCB 2630 | 1449 CBN12-C SW3 212 0.40 1424 | P2 |Conc Chnl 84'W 13'D 0:1 SS (Replaces LVMD1423) 1060 | 8291 CLW64-4 CCWESTS | 76.89 0.34 0000 E |[10'X6'RCB 145 1089 CLM16B-C NwW3 240 0.76
0114 | P1 |2:12X6'RCB 2740 | 1256 CBN10-C SW3 179 040 1443 E  |Earth Chnl 50'W 8'D 1:1 SS (Replace w/ LVMD1444) 2000 | 8291 CLW64-4 CCWEST5 | 76.89 0.60 0003 E |96°RCP 7500 | 1089 CLM16B-C NW3 240 0.70
0166 E  |54" RCP (Replace w/ LVBZ0167) 1095 | 1051 CBN09 SW3 154 0.45 1444 | P2 |Conc Chnl 84'W 8'D 0:1 SS (Replaces LVMD1443) 2000 | 8291 CLW64-4 CCWEST5 | 76.89 034 LVSR LAS VEGAS WASH - SMOKE RANCH
0167 | PO [10'X 9'RCB (Replaces LVBZ0166) 1095 | 1051 CBN09 SW3 154 045 1482 E |1 Span Bridge 99'W 7'D @ Carey 72 8291 CLW64-4 CCWESTS | 76.89 1.00 0000 E  |Conc Chnl 22’W 8'D 0:1 SS 79 1244 Cs1-C NW3sC 142 232
0187 E 48" RCP (Replace w/ LVBZ0188) 1235 | 1051 CBN09 SW3 154 07 1483 E  [Earth Chnl 75'W 6'D 2:1 SS (Replace w/ LVMD1484) 1950 | 8291 CLW644 CCWESTS | 76.89 0.40 0001 E |Free Span Bridge 22W 10'D 50 1244 CS1-C NW3sC 142 232
0188 | PO |9'X9'RCB (Replaces LVBZ0187) 1235 | 1051 CBN09 SW3 154 071 1484 | P2 |[Conc Chnl 84'W 8-9'D 0:1 SS (Replaces LVMD1483) 1950 | 8291 CLW64-4 CCWESTS | 76.89 037 0002 E  |Conc Chnl 22W 8D 0:1 SS 468 1244 Csi1-C NW3sC 142 232
0210 E  [42" RCP (Replace w/ LVBZ0211) 704 a1 CBNo8 sw3 130 137 1521 E  |Earth Chnl 75W 6'D 2:1 SS (Replace w/LVMD1522) 680 8241 2CLW1A3 CCWESTS | 76.53 0.40 0009 E |72 RCP (Replace w/ LVSR0010) 702 1244 Cs1-C NW3SC 142 232
0211 | PO |8 X7 RCB (Replaces LVBZ0210) 704 9 CBN08 Sw3 1.30 137 1522 | P2 |[Conc Chnl 95'W 8'D 0:1 SS (Replaces LVMD1521) 680 | 8241 2CLW1A-3 CCWEST5 | 76.53 053 0010 [ P1 [10'X &' RCB (Replaces LVSR0009) 702 1244 Cs1-C NW3sC 142 232
0223 E  |36"RCP (Replace w/ LVBZ0224) 275 12 CBN03 SwW3 1.09 0.72 1534 E |1 Span Bridge 72.5W 7.5'D @ Las Vegas Bivd 120 | 8067 CLW1A4 CCWESTS | 7491 0.88 0020 E 60" RCP (Replace w/ LVSR0021) 1320 | 1244 Cs1-C NW3sC 142 3.03
0224 | PO |8 X7 RCB (Replaces LVBZ0223) 2275 722 CBN03 SW3 1.09 0.72 1635 E |Earth Chnl 80'W 6'D 3:1 SS (Replace w/ LVMD1536) 455 | 8067 CLW1A4 CCWESTS | 7491 0.80 0021 P1 |10' X5 RCB (Replaces LVSR0020) 1320 | 1244 CS1-C NW3sc 142 3.03
LveL LAS VEGAS WASH - COLTON 1536 | P2 |Conc Chnl 70'W 8'D 0:1 SS (Replaces LVMD1535) 455 | 8067 CLW1A-4 CCWESTS | 74.91 049 0045 E 54" RCP (Replace w/ LVSR0046) 1180 | 1244 Cs1-c NW3sC 142 4
0000 | P1 |102"RCP 3600 | 1061 CLVIE3 WEST3 0.90 1.50 1542 E  |Earth Chnl 80'W 6'D 3:1 SS (Replace w/ LVMD1543) 393 | 8067 CLW1A-4 CCWEST5 | 7491 0.90 0046 | P1 |10 X5 RCB (Replaces LVSR0045) 1180 | 1244 CS1-C NW3sC 142 N
0068 | P1 [96"RCP 2400 833 CLV1E2 WEST3 0.71 1.70 1543 | P2 [Confluence Structure (Replaces LVMD1542) 393 | 8067 CLW1A-4 CCWEST5 | 7491 144 0070 E |66" RCP (Replace w/ LVSR0071) 4118 | 1244 Cs1-C NW3sC 142 0.73
LvecsS LAS VEGAS WASH - COMMERCE STREET 1549 E  [Earth Chnl 70'W 8-10'D 1:1 SS (Replace w/ LVMD1550) 2150 | 7618 CHYPEAK CCWESTS [ 73.97 0.50 0071 P1_|10'X 9" RCB (Replaces LVSR0070) 4118 | 1244 CS1-C NW3SC 142 0.73
0000 | P2 |12x5'RCB 800 1330 CvVG24 NW3 570 450 1550 | P2 [Conc Chnl 90'W 7.5'D 0:1 SS (Replaces LVMD1549) 2150 | 7618 CHYPEAK CCWESTS [ 73.97 045 LVWWH WASHINGTON AVENUE CHANNEL
0015 | P2 [|12x5'RCB 2325 | 1330 CVG24 NW3 5.70 0.97 1594 E |1 Span Bridge 90'W 5'D @ Cheyenne 125 | 7618 CHYPEAK CCWESTS [ 73.97 0 0086 E [3:12X8RCB 1210 | 3851 CLVW01-C SW5SC 16.77 0.35
LVKC LAS VEGAS WASH - KING CHARLES CHANNEL 1595 E [Conc Chnl90'W7'D0:1SS 581 7618 CHYPEAK CCWEST5 | 73.97 040 0087 E [3:12 X8 RCB 1560 | 3851 CLVW01-C SW5SC 16.77 033
0000 E |Conc Chnl 35'W 10'D 0:1 SS 5§92 4633 CLV99B-7 CWESTS 13.76 0.40 1606 E [Transition Structure 144 7618 CHYPEAK CCWEST5 | 73.97 0.40 0136 E [3:12X8RCB 2063 | 3771 ca-c SW5SC 16.53 033
0009 E |Conc Chnl 21.8'W 10'D 1.5:1 SS 3280 | 4633 CLV99B-7 CWESTS 13.76 0.40 1609 E [60'X7.25' RCB with 2' Center Pier 222 | 7618 CHYPEAK CCWESTS | 73.97 040 0155 E [3:10'X8RCB 3630 | 3684 CP-C SW5SC 16.28 0.68
LVLA LAS VEGAS WASH - LAMB 1614 E |Conc Chnl 60'W 9-11'D 0:1 SS 703 | 11998 CHYPKIN CCWESTS | 7397 0.15 0234 E [212X8RCB 600 3591 CN-C SW5SC 1597 0.71
0000 | P1 |2:13'X9'RCB 2200 | 2293 CLvwo3 WEST3 330 0.30 1626 E |Transition Structure 227 | 11998 CHYPKIN CCWESTS | 73.97 246 0240 E [2:12 X8 RCB 3240 | 3591 CN-C SW5SC 15.97 150
0041 | P1 |13 X11'RCB 2600 | 2171 COA02 WEST3 3.07 0.58 1643 E  |64,000 cfs PMF Spillway (Replace w/ LVMD1644) 64000 CHYPKIN CCWEST5 | 73.97 0305 E [12X8'RCB 2950 | 1607 (112) cvi-C SW5SC 15.16 293
00%0 | P1 [13'X11'RCB 2700 | 1953 CLW64-3 WEST3 2.65 0.44 1644 | P1 |Modify Spillway, raise height by 1" (Replaces LVMD1643) 64000 CHYPKIN CCWESTS [ 73.97 0361 E [12X8'RCB 548 1607 (112) cvi-C SW5SC 15.16 0.90
0141 | P1 [13'X10'RCB 2650 | 1680 CLW64-2 WEST3 212 0.38 1645 E  |456 ac-ft Cheyenne Peaking Basin 11998 CHYPKIN CCWESTS | 73.97 0371 E [12'X8'RCB 590 1607 (112) cvi-C SW5SC 15.16 262
0191 | P1 |12 X9'RCB 2700 | 1494 CLW64-1 WEST3 161 0.56 1646 | P1 [Upgrade to 482 ac-ft Cheyenne Peaking Basin 11998 CHYPKIN CCWEST5 | 73.97 0382 E |Conc Chnl 50'W 10'D 0:1 SS 260 1607 (112) cvi-C SW5SC 15.16 0.80

1647 E |Conc Chnl 120'D 10'W 0:1 SS 800 | 11998 CHYPKIN CCWESTS [ 73.97 0.40 0387 E |12 X8'RCB 125 1607 (1/2) CV1-C SW5SC 15.16 743

* The HEC-1 node shown identifies the controlling concentration point for the associated facility and is located upstream of this facility due to decreasing peak flow with increasing tributary area caused by storm distribution transitions, depth area reduction factors, or attenuation of flow from routing.
** As-built 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.
" For parallel facilities, the existing facility flow equals its normal depth capacity, and the proposed parallel facility flow equals the remaining flow (i.e., HEC-1 Node-flow = existing facility normal depth capacity + proposed paralle! facility flow).

D 2008 LAS VEGAS VALLEY L | 1D (Faciity Identifier) AABB  Existing Facility Construction Features ®
%E)G[\]lr%gﬁlbfsli_%%r FLOOD CONTROL E Parent Stream Name Proposed or Modified Faciliy......... P Bottom Width.......... w Cast in Place Concrete Pipe.. .CIPCP Reinforced Concrete Arch Culvert. a
et MASTER PLAN UPDATE G Stream Name Contingency Level Corrugated Metal Arch Pipe Culvert. Reinforced Concrete Box.. (X
E River Mile 0000 Category B.. Depth......ccooeeeennnnn. D Corrugated Metal Pipe Culvert......................... Reinforced Concrete Box Culvert - ’
FACILITY INVENTORY N Distance Above ConﬂuenceJ Master Plan. High Density Polyethylene.............ccccccceeevee.... Reinforced Concrete Pipe.................
FIGURE F - 27 D with Parent Stream (Miles) Preliminary Design.. Horizontal Elliptical Reinforced Concrete Pipe......HERCP  Reinforced Concrete Pipe Culvert....... RCPC
Miles in Hundredths [ T=T-1]c [ IR — Reinforced Concrete Arch Pipe.. Storm Sewer Pipe
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Appendix B

e STANDARD FORM 4

e 10-YEAR HEC-1

e 100-YEAR HEC-1

e 10-YR/100-YR INLET SUMMARY TABLE
o FLOWMASTER INLET CALCULATIONS
e WSPG OUTPUT

e BUBBLER CALCULATION
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e 10-YEAR HEC-1



AR R KRR AR KRR Rk Rk R RN AR AR

FLOOD HYDR
Vi

*
*
¥
*
* RUN DATE
*

*

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73),

CGRAPH PACKAGE (HEC-1)
JUN 1998
ERSION 4.1

08DEC13 TIME 02:34:43

AR RRHEER AR R AR R IR KRR AR IR R ER TR

*
*
*
®
*
*
*

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXEXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

BARR R RARR KRR R R ARk E A KRRk A kR AR R RN KAk

* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
+ *

KK FRA AR RRRHAE KR RRF AR NI RAR R KRR I A K

HEC1GS, HECLDB, AND HEC1KW,

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-8TYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK QUTFLOW SUBMERGENCE ,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORLTHM

LINE

CENO MW

%%+ FREE **+

SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
LOSS RATE:GREEN AND AMPT INFILTRATION

HEC-1 INPUT PAGE 1
ID.....n leune e .. e vienss 10
D File: EXMS.DAT
D
D
D EXISTING DRAINAGE CONDITIONS RUN
D
hi2]
TD KRR KRR AR R A IA KT R RIAR
TD KR KA AR R R KRR R KRR R AT AN
o« *
ID * MAIN STREET *
D+ US95 TO OWNENS AVE *
ID *
i * *
D * *
ID FILE : EXMS10.DAT *
ID  * *
m o+ 10-YEAR 6 HOUR *
m o+ *
D+ *
D EXISTING CONDITIONS *
I+ *
ID *  PARSONS JN:647369 *
o *
TD SR A AR RERR KK R A AR IR KRR AR
TD AR ARRRRERERRRRRRKRERE KRR AR KA RAR
D AREA DARF (sq.mi.)
ID 0.99
D 0.5 0.975
Ip
ID THIS ANALYSIS IS FOR THE MAIN STREET IMPROVEMENTS US95 TO OWNENS
ID
*DIAGRAM
T 3 0 0 300
10 5 0 0
™ 5 0 Q
JR PREC .99 0.975 0.95 0.925 .915 .908 1903 895 .885
*
KK EBR1
KM  EXISTING BASIN TO BONANZA
BA 0.0070
PB 1.58
BC .000 L1020 .057 L070 .087 .108 \124 .130 .130 130
PC .130 1130 .130 .133 140 142 1148 158 172 181
pC .190 .197 .199 .200 .201 .204 .214 229 241 .249
BC .251 256 .270 .278 .281 283 .295 322 .352 409
»C 499 .590 .710 744 .781 .812 .819 .835 .851 .856
PC .860 868 .876 .888 910 L1926 937 .950 . 970 976
PC .982 .985 .987 .989 .990 1993 .993 .994 . 995 .998
PC .998 .999 L1.00
LS 0 94
UD 0.1835
*

HEC-1 INPUT PAGE 2
b1 P RS T P TY SN PP P S RS TR £}
KK EMS1
KM  EXISTING MAIN ST PAVEMENT TO BONANZA
BA 0.0010
LS 0 98
Up 0.0679
*

KK CP1

KM  COMBINED EMS1,AND EBR1
HC 2

*

KK EMS2

BA 0,0010

LS 0
up 0.0676
*

98




62 KK  CP1-2
63 KM  COMBINED CPl,AND EMS2
64 HC
*
65 KK EMS3
66 BA  0.0007
67 LS 0 98
68 uD 0.0791
*
69 KK  EWADL
70 BA 0.0048
71 LS 0 94
72 UD 0.1442
*
73 KK
74 KM  COMBINED EWAOL AND EMS3
75 HC 2
*
76 KK EMS4
77 BA 0.0007
78 L8 0 98
79 UD 0.0775
*
80 KK EWA2
81 BA 0.0009
82 LS 0 94
83 UD 0.0700
*
HEC-1 INPUT PAGE 3
LINE o TN R TP I SN SRR SRR PR DE: IR X
84 KK EWA4
85 BA 0.0007
86 LS 0 94
87 UD  ©.0500
*
88 KK cpa
89 KM  COMBINED EMS3, EWA2 AND HWA4
90 HC 3
*
91 KK CP3-4
92 KM  COMBINED cp3 AND CP4
93 HC 2
*
94 KK  BWAS
95 BA  0.0010
96 LS 0 94
97 UD 0.0500
¥
98 KK EWA9
99 BA 0.0012
100 LS 0 93
101 UD 0.0579
*
102 KK EMS6
103 BA 0.0006
104 18 0 98
105 up 0.0571
X
106 KK cPs
107 KM  COMBINED EWA8, EWA9 AND EMS6
108 HC 3
*
109 KK  EWA3
110 BA 0.0082
111 LS 0 92
112 UD 0.1174
i
* |
113 KK BMSS
114 BA 0.0006
115 LS [+ 928
116 UD 0.0571
*
REC-1 INPUT PAGE 4
LINE ID el a2 3 b B B T B9 10
117 KK cps
118 KM COMBINED EWA3 AND EMS5
119 HC 2
*
120 KK CP5-6
121 KM  COMBINED CPS AND CP§
122 HC 2
*
123 KK  EWALQ
124 BA 0.0013
125 LS Q 92
126 UD 0.0554
*
127 KK  EMSS
128 BA 0.0004
129 LS 0 98
130 UD 0.0500



131
132
133

134
135

137

138
139
140
141

142
143
144

145
146
147

LINE

148

150

151
152
153
154

155
156
187
188

159

161

162
163
164
165

166
167
168
169

170

172

173

174

175

176

178

LINE

179
180
181
182

194
195
196
197

198
199

KK crg

KM COMBINED EWALO AND EMS8
HC

*

XK EWAS
BA 0.0035

LS 0
UD 0.0836
*

KK EMS7

BA 0.0005

LS 0 98
up 0.0500

*

KK cp7
KM COMBINED EWAS AND EMS7
C 2

*

KK CP7-8
KM COMBINED CP7 AND CP-8
HC 2

HEC-1 INPUT
ID...... S DT P SiviireiBuiis R D11
KK CPSCMR

KM  COMBINE FLOWS AT SYCAMORE CPl-2,CP3-4,CP5-6,CP78
HC 4

*

KK  EWALl

BA 10,0011

LS 0 92

UD 0.0500

*

KK EMS10

BA 0.0005

Lg 0 98

UD 0.0500

N

KK CP10

KM  COMBINED EWAll AND EMS10

HC 2

*

KK EWA7

BA 0.0050

LS 0 92

UD  0.0500

*

KK EMS9

BA 0.0004

Lg 0 98

UD  0.,0500

M

KK cp9

KM  COMBINED EWAQ, EWA7 AND EMS9
HC 2

*

KK CP910

KM COMBINED CP9, CP10

HC 2

*

KKCPWASHTN

KM  COMBINE FLOWS AT WASHINGTON, COMBINE CP10, CPSCRM
HC

*

HEC-1 INPUT
£, RS SRS Y I - SO TP SRR SR SRR £
KK EOA
BA 0.,0038
Lg 0 88
UD 0.0940
¥
KK EMS11
BA 0.0005
LS 0 98
Ud  0.0500
*

KK CPil

KM COMBINED EQAl AND EMS11l
2

KK ECA2

BA  0.0003

LS o 92
uD 0.0500

%

KK EMS12

BA 0.0007

LS 0 98
UD 0.0500

*

KK

CP12
KM COMBINED EOA2 AND EMS12




200

201
202
203

204
205

207

208

210
211

LINE

212

214

215
216
217
218

219
220
221
222

223
224
225

226
227
228

229
230

232

233
234
235
236

237
238
239

240

242
243
244

LINE

245
246
247

248
249
250
251

252
253
254
255

256
257
258

259
260
261
262

263
264
265
266

267
268

CP1ii2
COMBINED CP11 AND CPl2
2

EOAL

0.0136

0 88
0.0904

EMS13
0.0006

0 98
0.0500

HEC-1 INPUT

PRI P RN DI TR - PRI RN SN P TR 1)

Cp13
COMBINED EQAl AND EMS13
2

EQA4

0.0011
0 92

0.0685

EMS14
0.0006

0

0.0500
CP14

COMBINED EOA4 AND EMS14
2

CP1314
COMBINED CP13 AND CPl4
2

EOA6

0.0010

[ 92
0.0500

EMS16

6.0005
0 98

0.0500

CP16
COMBINED EOA6 AND EMS16
2

EMS15
CP1s
0.0005

98

[
0.0500

HEC-1 INPUT

PP BN a3

e 10

CP1516
COMBINED CP15 AND CPlé
2

EOAB
0.0012

0
0.0500

EMS18

0.0005
0 a8

0.0500

CPl8
COMBINED EOA8 AND EMS18
2

EOA3

0.0094

[ 88
0.0920

EMS17

0,0005
0 98

0.0500

CP17
COMBINED EOA3 AND EMS17

PAGE 7

PAGE 8



270
271
272

273

278

LINE

276
271
278
279

284
285
286

287
288

290

291
292
293

294
295
296
297

302
303
304

305
306

308

LINE

309
310
311
312

313
314
315

316
317
318

319
320
321

322

324
325

326
327
328
329

330
332
333
334

335
336

HC 2
:
KK CP1718
KM  COMBINED CP17 AND CP18
HC 2
*
KKCPPAIUTE
KM COMBINED FLOWS AT PAIUTE
HC 4
«
HEC-1 INPUT PAGE 9
3, TP WS- SN SUNPPY SN  SOA FTNR, AR DO B 1)
KK  EOAS51
BA 0.0071
LS 0 88
up  0.1040
5
KK EMS19
BA 0.0005
LS 0 98
UD  0.0500
*
KK CP19
KM  COMBINED EQAS AND EMS19
HC
*
KK EMS20
BA 0.0005
LS o 98
uD  0.0500
¥
KK CPL920
KM COMBINED CP1g AND CP20
HC 2
A
KK  EOAS
BA 0.0165
LS 0 88
D 0.0775
*
KK EMS21l
BA 0.0006
Ls [ 38
uD  0.0500
.
KK CP21
KM  COMBINED EOAS AND EMS21
HC
*
KK  EOAL2
BA 0.0108
LS 0 98
uD 0.,0679
¥
HEC-1 INPUT PAGE 10
2, FOURNUUE WU SN PR S SO [P JURURE TN DU 10
KK EM822
BA 0.0006
L8 0 98
Up  0.0500
*
KK CP22
KM  COMBINED EOAl2 AND EMS22
HC 2
*
KK CP2122
KM  COMBINED EOA21 AND CP22
HC
¥
KKCPFORMST
KM  COMBINE FLOWS AT FOREMASTER
HC 3
*
KK EOA7
BA 0.0075
LS 0 88
D 0.0894
*
KK EMS23
BA  0.0004
Le 0 98
D 0.0500
«
KK CP23
KM COMBINED EOA7 AND EMS23
HC 2
*
KK EMS24
BA 0.0005
LS 0 98
UD 0.0500




INPUT
LINE

NO.

36

50

55

58

65

69

73

76

80

84

337
338
339

LINE

340
341
342
343

348
349
350
351

352

354

355
356
387
358

359
360
361
362

363

365

366
367
368
369

370
371
372

LINE

373
374
375

376
377
378
379

380

KK CP2324
KM COMBINED CP23 AND CP24
HC 2
*
HEC-1 INPUT
8 T P I - S PN - SN RIS : DO TP )
KK EQAY
BA 0.0041
LS 0 88
UD ©.0839
*
KK EOALL
BA 0.0022
LS 0 92
UD 0.0591
*
KK EMS25
BA 0.0006
L8 o 98
UDp 0.0500
*
KK CP25
KM COMBINED ECA9,EQA1l AND EMS25
HC 3
*
KK EQALQ
BA 0.0008
LS 0 92
UD 0.0571
*
KK EMS26
BA  0.0031
LS 0 98
up  0.0500
*
KK CP26
KM COMBINED EQALlQ AND EMS26
HC 2
*
KK EQWENS
BA 0.0840
LS 0 23
UD 0.1684
*
KK CP2526
KM COMBINED CP25 AND CP26
HC 3
*
HEC-1 INPUT

L T I Y - R ST R TRL : PRI O ]
KK CPOWENS
KM COMBINE FLOWS AT OWENS AVE,
HC 3
*
KK EWAD
BA 0.0458

92

LS 0
UD 0.1318
*

2z

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

EBR1

{--->) DIVERSION OR PUMP FLOW

{<~~-) RETURN OF DIVERTED OR PUMPED FLOW

BMS?
83
. EWAOL
[
. aMs4

=
=
=
I}
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88 . L S

91 .

54 . . ENAS
98 . .
102 . .
106 . :
109 . .

113 . . . . EMSS

117 : : CP.r.)..44.......:

120 : : CPS-é...A.

123 . . . EWALO

127 . . . . U8

131 . . . CP8........

134 : . : EWAS

138 . . . . . BMS7
142 . . . . i
145 . . . eI S

148 CPSCMR. ... ..

151

EWALL

155 EMS10

159 . CPLO...ovvinanan

162 . EWA7

166 . . . ENS9
170 . . [ PO
173 : CP91’.’)...;.....4.:

176 CPWASHIN......

179

183
187 . cP1i...... et

190

8
B
o

. EMS12
. CP12... v

198

201 B CP1112.......00uns

204 . . HOA1

208 . . EMS13

212 . . CP13. . vvvenennn
218 . . . EOA4
219 . . . EMS14




223

226

229

233

237

248

252

256

267

270

284

287

298

302

308

319

322

330

333

337

344

348

358

CPPAIUTE.

CPFORMST

CPI314. ., v venvnnnn

CPl4..

EOA6

CPléA'..,,.....:

CP1920. 41 ivnennns

EMS20

EOAS5

cp2122.,

EMS23

- T

CP2324 . 0iivannnan

EMS24

CP22. .. virvnns

EMS18

EOA3

EMS26




363 . CP26..ernnnnn,

366

: EOWENS

370 CP252é......,4....

. CPOWENS. . oo iiisiianncaainns

373

376 . . EWAO

{*%*) RUNOFF ALSO COMPUTED AT THIS LOCATION
TRKHHERRRREA KRR AR R R AHA T E KRR R KRR R A RN

*
+  FLOOD HYDROGRAPH PACKAGE (HEC-1)  +
* JUN 1998 *
* VERSION 4.1 *
* B
* RUN DATE O08DEC13 TIME 02:34:43 *
5 «
KRR KRR R R KRR R KRR AR R AA R K AR AR R AR R

File: EXMS,DAT

EXISTING DRAINAGE CONDITIONS RUN

R T T T ST
2222222 AT e e T R T S T PR e
* *

MAIN STREET
U895 TO OWNENS AVE

FILE : EXMS10.DAT

10-YEAR 6 HOUR

EXISTING CONDITIONS

ow ok ko ok kA A ok

PARSONS JN:647369

w ok A k% % R

«
ERR R R R AR KRR AN KA KRR KRR K
KAAR R AR KRR SR KA AR KR RRA KRR AR
AREA DARF (sq.mi.)

] 0.99

0.5 0.975

THIS ANALYSIS IS FOR THE MAIN STREET IMPROVEMENTS US95 TC OWNENS

33 I0 QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
T HYDROGRAPH TIME DATA
3 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1457 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .05 HQURS

TOTAL TIME BASE 14.95 HOURS

ENGLISH UNITS

AR AR R AR AR AR R AR R R KA KRR R A AR

* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
* *

EARE R R KRR KRR AR KRR AR AR TR RN Rk

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE~FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHELIT
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.99 .98 .95 .93 .92 .91 .90 .89 .88
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIC 5 RATIO 6 RATIO 7 RATIO 8 RATIO 9
.99 .98 .95 .93 .92 .91 .90 .89 .88
HYDROGRAPH AT
+ EBR1 .01 1 FLOW 6. 5. 5. 5. 5. 5. 5. 5. 5.
TIME 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3,60 3.60
HYDROGRAPH AT
+ EMS1 .00 1 FLOW 1. 1. 1. 1, 1. 1. 1. 1. 1.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.80 3.50 3.50

2 COMBINED AT




HYDROGRAPH AT
+

2 COMBINED AT
+
HYDROGRAPH AT
+

HYDROGRAPH AT
&

2 COMBINED AT
+

HYDROGRAPH AT
+

HYDROGRAPH AT
+

HYDROGRAPH AT
+
3 COMBINED AT
2 COMBINED AT

HYDROGRAPH AT
+

HYDROGRAPH AT
+
HYDROGRAPH AT
+

3 COMBINED AT
+

HYDROGRAFH AT
+

HYDROGRAPH AT
+
2 COMBINED AT

2 COMBINED AT
+

HYDROGRAPH AT
+
HYDROGRAPH AT
+

2 COMBINED AT
+

HYDROGRAFH AT
+
HYDROGRAPH AT
+

2 COMBINED AT
&

2 COMBINED AT
+

4 COMBINED AT

HYDROGRAPH AT
n

HYDROGRAPH AT
+

EMS2

CP1-2

EMS3

EWAOL

CPp3

EMS4

EWA2

EWA4

CP3-4

EWA8

EWA9

EMS6

EWA3

EMS5

CP5-6

EWAL0

EMS8

EWAS

EMS7

Cp7-8

CPSCMR

EWALL

EMS10

.00

.01

.00

.01

.00

.00

.01

.00

.01

.00

.00

.00

.00

.01

.03

.00

.00

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

3.55

3.
3.50

7.
3.55

10.
3.50

1.
3.50

5.
3.50

29,
3.55

1.
3.50

1.
3,50

3.55

1.
3.50

3.
3.50

6.
3,55

5.
3.50

28.
3.55

1.
3.50

1.
3.50

10

7.
3.55

1.
3.50

3.
3.50

6.
3.55

7.
3.55

1.
3.50

4.
3.58

4.
3.55

1.
3.50

4,
3.55
4,

3,55

1.
3.50

3.50

6.
3.55

9.
3.50

3.55

3.50

3.
3.50

7.
3.55

1.
3.50

4.
3.55

3.
3.55

3.50

3.
3.50

1.
3.50

4.
3.55

6.
3.55

9.
3.50

2.
3.50

3.
3.55

3.50

3.
3.50

3.50

26.
3.55

3.85

3.55

1.
3.50

6.
3.55

8.
3.50

2.
3.50

3.
3.55

3.50

3.
3.50

5.
3.50

25,
3.55




2 COMBINED AT
¥ cP10

HYDROGRAPH AT
+ EWA7

HYDROGRAPH AT
+ EMS9

2 COMBINED AT

2 COMBINED AT
+ CP910

2 COMBINED AT
+ CPWASHTN

HYDROGRAPH AT
+ EOA

HYDROGRAPH AT
+ EMS11

2 COMBINED AT
+

cp11
HYDROGRAPH AT

+ EOA2
HYDROGRAPH AT

+ EMS12
2 COMBINED AT

+ cp12
2 COMBINED AT

+ cP1112
HYDROGRAPH AT

+ EOAL
HYDROGRAPH AT

+ EMS13
2 COMBINED AT

> cp13
HYDROGRAPH AT

+ EOA4
HYDROGRAPH AT

+ EMS14
2 COMBINED AT

+ cp14
2 COMBINED AT

4 CP1314
HYDROGRAPH AT

2 EOAG
HYDROGRAPH AT

+ EMS16
2 COMBINED AT

+ cpi6
HYDROGRAPH AT

+ EMS15
2 COMBINED AT

+ CP1516
HYDROGRAPH AT

§ EOA8
HYDROGRAPH AT

+ EMS18
2 COMBINED AT

+ crie
HYDROGRAPH AT

% EOA3

.00

.04

.00

.00

.00

.00

.00

.00

.01

.01

.02

.00

.00

.00

.00

.00

.00

.00

.00

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

Central

—Neighborhood MP

shows Q10=40 cfs

2 2 2 2
3.50 3.50 3.50 3.50
5 5s 4 4
3.50 3.50 3.50 3.50
7 0. 0. 0
3.50 3.50 3.50 3.50
5 5 5 5
3.50 3.50 3..50 3.50
7 7 6. 6
3.50 3.50 3.50 3.50

5 34. 3
3.50 3.50 3.50 3.50
2 5 2 2
3.55 3.55 3.55 3.55
1 1 1 1
3.50 3.50 3.50 3.50
3 3. 3. 3
3.55 3.55 3.55 3.55
0 0. 0 0
3.50 3.50 3.50 3.50
1. Tin 1 2
350 3.50 350 3.50
1 b & j: 2 1
3.50 3.50 3.50 3.50
4 4. 4 4
3.50 3.50 3.50 3.50
9. 8. 8 8
3.55 3.55 355 3.55
1 1 1. 1
3.50 3.50 3.50 3.50
9 9. 8 8
355 3.55 3.55 3.55
2 L 1 1
3.50 3.50 3.50 3.50
1 L. 1 1
3.50 3.50 3.50 3.50
2 2; 2. 2
3.50 3.50 3.50 3.50
11. 10. 10. 10.
3.55 3.55 3.55 3.55
1 1. 1 1
3.50 3.50 3.50 3.50
T 1s % 1
3.50 3.50 3.50 3.50
2 25 1 1
3.50 3.50 3.50 3.50
1 1 1. 1
3.50 3.50 3.50 3.50
2 25 2 23
3.50 3.50 3.50 3.50
2 1 1. 1
3.50 3.50 3.50 3.50
1 1. 1. 1
3.50 3.50 3.50 3.50
2 2 2. 2.
3.50 3.50 3.50 3.50
6 6. 5 5
3.55 3.55 3.55 3,85

11
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w

w

w

w

w
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w

w

w
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32.
3.50
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HYDROGRAPH AT
+

EMS17
2 COMBINED AT
+ CP17
2 COMBINED AT
+ Ccpi718
4 COMBINED AT
+ CPPAIUTE
HYDROGRAPH AT
+ EOASL
HYDROGRAPH AT
+ EMS19
2 COMBINED AT
+ cP19
HYDROGRAPH AT
+ EMS20
2 COMBINED AT
+ CP1920
HYDROGRAPH AT
+ EOAS
HYDROGRAPH AT
+ EMS21
2 COMBINED AT
Cpr21
HYDROGRAPH AT
+ EOAl2
HYDROGRAPH AT
+ EM822
2 COMBINED AT
+ Cp22
2 COMBINED AT
+ CP2122
3 COMBINED AT
+ CPFORMST
HYDROGRAPH AT
+ EOR7
HYDROGRAPH AT
+ EMS23
2 COMBINED AT
+ CP23
HYDROGRAPH AT
+ EMS24
2 COMBINED AT
+ CP2324
HYDROGRAPH AT
+ EORY
HYDROGRAPH AT
+ EOALL
HYDROGRAPH AT
+ EMS25
3 COMBINED AT
+ CP25
HYDROGRAPH AT
+ EOALQ
HYDROGRAPH AT
+ EMS26
2 COMBINED AT
+ CP26

.00

00

.01

.00

.01

.02

.00

.02

.00

.01

.00

.01

.00

.00

.02

.00

.00

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW

26,
3.50

4.
3.55

1.
3.50

1.
3.50

13.
3.50

25.
3.50

56,
3.50

26,
3.50

4.
3.55

1.
3.50

10.
3.55

1.
3.50

11.
3.50

i3.
3.50

24,
3.50

55,
3.50

3.
3.55

2,
3.50

1.
3.80

5.
3,50

1.
3.50

4.
3.50

12

3.50

6.
3.55

8.
3.50

24,
3.50

4,
3.55

1.
3.50

5.
3.55

5.
3.55

9.
3.55

10.
3.50

13.
3.50

23.
3.50

52,
3.50

2.
3.55

2,

5.

1.
3.50

4.
3.50

3.50

6.
3.55

8.
3.50

23,
3.50

5.
3.55

9.
3.55

1.
3.50
10.

3.50

12,
3.50

23.
3.50

50.
3.50

2.
3.50

1.
3.50

5.
3.50

3.50

6.
3.55

8.
3.50

23.
3.50

22.
3.50

50,
3.50

5.
3.50

1.
3.50

3.50

6.
3.55

7.
3.50

22
3.50

4.
3.55

3.50

5.
3.55

13,
3.50

22,
3.50

49.
3.50

3.50

6.
3.55

7.
3.50

22,
3.50

12.
3.50

1.
3.50

13,
3.50

22.
3.50

49.
3.50

3.50

6.
3.55

7.
3.50

22,
3.50

3.55

3.50

5.
3.55

12,

3.50

21,
3.50

47,
3.50




HYDROGRAPH AT
+ EQWENS

3 COMBINED AT

CP2526

3 COMBINED AT
CPCWENS

HYDROGRAPH AT
+ EWAO

*¥% NORMAL END QF HEC-1 **%

.08

.09

.17

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIMB

64.
3.60

70.
3.55

130.
3.55

35.
3.55

63,
3.60

69.
3.56

127.
3,55

35.
3.55

60.
3.60

66,
3.85

122,
3.55

33.
3.58

13

58,
3.60

64.
3,55

117.
3.55

32.
3.55

57.
3,60

63.
3.55

115.
3.55

31,
3.55

57.
3.60

62.
3.55

114,
3.55

31,
3,55

56,
3.60

81.
3.85

113,
3.55

31.
3.55

55,
3.60

61.
3.55

112,
3,55

30.
3.55

56.
3.60

60.
3.55

110.
3.55

30.
3.55




¢ 100-YEAR HEC-1




T
M

*  PLOOD HYDROGRAPH PACKAGE (HEC-1)  *
* JUN 1998 *
* VERSION 4.1 *
N «
* RUN DATE  08DECL3 TIME 02:35:09 *
N *
* .

EARA KRR R R KRR KRR A IR AR R R I AR

XX

PGB DGR KM

Ry T T ST e R T T T eY

* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* {916) 756-1104 *
* *
* *

ARERRRN KRR F R AR ERR KRR ERRRI R KR

X XXXXXXX XXXXX X
X X X X XX
X X X X
XXXX  XXRX X XXXXX X
X X X X
X X X X X
X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC-1 KNOWN A8 HEC1 (JAN 73), HEC1GS, HECIDB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81, THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK QUTFLOW SUBMERGENC

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

E ,

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
LOSS RATE:GREEN AND AMPT INFILTRATION

1 HEC-1 INPUT PAGE 1
LINE 357NN WA S DAY DN -SRI JUAUIRA: DRI SRS T
1 D File: EXMS100-FINAL.DAT
2 D
3 ip
4 ID  EXISTING DRAINAGE CONDITIONS RUN
5 1
6 ip
7 TD AR RARREERAERRAR R AR R AR AR AR
8 ID KRR AR ERA KR AR AR R KRR R AR
9 m o+ *
10 m o+ MAIN STREET *
11 D+ US95 TO OWNENS AVE *
12 m o+ *
13 D+ *
14 m *
15 ID * FILE : EXMS10.DAT *
16 m * *
17 ID *  100-YEAR 6 HOUR *
18 D * *
19 m * *
20 ID  *  EXISTING CONDITIONS *
21 o+ *
22 ID *  PARSONS JN:647369 *
23 D * *
24 ID AR AR RRRA AR KRR AR R AR AR
25 ID AR RR KRR KRR KRR AR R FE AR R
26 1D AREA DARF (sq.mi.)
27 1D 0 0.99
28 1D 0.5 0.975
29 D
30 ID  THIS ANALYSIS IS FOR THE MAIN STREET IMPROVEMENTS US95 TO OWNENS
31 fi)
*DIAGRAM
*%% FREE #+#
32 IT 3 0 [ 300
33 10 5 0 [
34 N 5 0 0
15 JR  PREC .99 0.975 0.95  0.925 .915 .908 .903 .895 .885
M
36 KK EBR1
37 KM  EXISTING BASIN TO BONANZA
38 BA 0.0070
39 PB 2,77
40 PC ,000 .020 .057 .070 .087 .108 124 130 .130 130
41 BC ,130 .130 .130 ,133 .140 142 148 .158 172 .181
42 BC .190 197 .199 .200 .201 204 214 .229 241 .249
43 PC ,251 .256 .270 .278 .281 .283 295 ,322 .352 409
44 PC .499 .590 710 .744 .781 .812 .819 .835 .851 .856
45 BC .860 .868 .876 .888 .910 926 ,937 .950 970 .976
46 BC .982 .985 987 .989 .990 993 .993 .99 .995 .998
47 BC .998 0999 1.00
18 LS 0 94
49 Up 0.1835
*
1 HEC-1 INPUT PAGE 2
LINE 1> PR I JU: AN ST PRSP SN DM RPN X'}
50 KK  EMS1
51 KM EXISTING MAIN ST PAVEMENT TO BONANZA
52 BA 0.0010
53 LS 0 98
54 UD 0.0673
*
55 KK cpL
56 KM  COMBINED EMS1,AND EBRL
57 HC 2
*
58 KK EMS2
59 BA 0.0010
60 Lg 0 98
61 D 0.0676
+




98

100
101

102
103
104
105

106
108
109
110

111
112

LINE

117
118
119

120
122
123
124
125
126
127

129
130

KK
KM
HC

KK
BA
uD
KK
BA
up
KK

KM
HC

KK
BA

S
uD

KK

KK

CP1-2
COMBINED CPl1,AND EMS2
2

EMS3

0.0007

0 98
0.0791

BWAQL
0.0048

0
0.1442
COMBINED EWAQL AND EMS3
2

EMS4
0.0007

0
0.0775
EWA2
0.0009
0
0.0700
HEC-1 INPUT
T R I IR R LT I E R TR TR SN - IS IR )
EWA4
0.6007

[

0.0500
CP4

COMBINED EMS3, EWA2 AND EWA4
3

CP3-4
COMBINED cp3 AND (P4
2

EWAS

0.0010

0 94
0.0500

EWAS

0.0012

[ 93
0.0579

EMS6

0.0006

0 28
0.0571

CP6
COMBINED EWA8, EWA9 AND EMS6
3

EWA3

0,0082

0 92
0.1174

EMSS
0.0006
0
0.0571
HEC-1 INPUT

F S - Y I P NI S ST - P R L]

COMBINED EWA3 AND EMS5
2

CP5-6
COMBINED CP5 AND CP6
2

EWALQ

0.0013
0 92

0.0554

EMS8

0.0004

0 98
0.0500

PAGE 3

PAGE 4




131
132
133

138
139
140
141

142

144

145
146
147

LINE

148

150

151
152
1853
154

158
156
157
158

159
160
161

162
163
164
165

170
171
172

173
174
175

176

178

LINE

179
180
181
182

183

185
186

187
188
189

190

192
193

194
195
196
197

198
199

KK
KM COMBINED EWAl0 AND EMS8
HC 2
*
KK EWAS
BA 0.0035
LS [ 92
upD 0.0836
*
KK EMS7
BA 0.0005
LS 0 928
uUD 0.0500
*
KK CP7
KM COMBINED EWAS AND EMS7
HC 2
*
KK Cp7-8
KM COMBINED CP7 AND CP-8
HC 2
*
HEC-1 INPUT
el P X PR
KK CPSCMR
KM COMBINE FLOWS AT SYCAMORE CP1-2,CP3-4,CP5-6,CP78
HC 4
*
KK EWALl
BA 0.0011
LS 0 92
UD 0.0500
*
KK EMS10
BA 0.0005
LS 0 98
uD  0.0500
*
KK CP10
KM COMBINED EWALll AND EMS10
HC 2
*
KK EWA7
BA 0.0050
LS 0 92
UD 0.0500
*
KK EMS9
BA 0.0004
LS ) 98
UD 0.0500
*
KK
KM COMBINED EWAQ, EWA7 AND EMS9
HC 2
*
KK CP910
KM CCMBINED CPS, CPLO
HC 2
*
KKCPWASHTN

KM COMBINE FLOWS AT WASHINGTON, COMBINE CP10, CPSCRM
H 2

*

HEC-1 INPUT
.. o [P -
KK EOA

BA  0.0038

LS 0 88

UD  0.0940

*

KK EMS11

BA 0.0005

LS 0 98

uD  0.0500

*

KK Cpll

KM COMBINED EOAl AND EMS11
HC 2

"

KK EOA2

BA  0.0003

LS o 92

up  0.0500

*

KK EMS12

BA  0.0007

LS [ 98

uD 0.0500

*

KK

CPl12
KM COMBINED EOA2 AND EMS12

PAGE

PAGE

5

6




208
209
210
211

LINE

212
213
214

215
216
217
218

219

221
222

223
224
225

226
227
228

229
230
231
232

233
234
235
236

237
238
239

240
241
242
243
244

LINE

245

247

248
249
250
251

252

254
255

256
257
258

263
264
265
266

267
268

CcP1112
COMBINED CPil AND CP12
2

EOAL

0.0136

0 88
0.0904

EMS13

0.0006
0 98

0.0500

HEC-1 INPUT

B e B N N TR R L R L AR RS ER TS R i}

CP13
COMBINED EQAL AND EMS13
2

EQA4

0.0011

0 22
0.0685

EMS14
0.0006

0
0.0500

CP14
COMBINED EOA4 AND EMS14
2

CP1314
COMBINED CP13 AND CPl4
2

EOAB

0.0010

0 92
0.0500

EMS16

0.0008
0 98

0.0500

CP16
COMBINED EQA6 AND EMS16
2

EMS15

CP1§

0.6005

0 98
0.0500
HEC-1 INPUT

F T . S Y P I Pl I DN ST 11
CP15

16
COMBINED CP15 AND CPl6
2

EOAS

0.0012

0 98
0.0500

EMS18

0.0005
0 98

0.0500

Cpig
COMBINED EQA8 AND EMS18
2

EOA3
0.0094

0
0.0920
EMS17
0.0005
[
0.0500

CP17
COMBINED EOA3 AND EMS17

PAGE

PAGE
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8




270
271
272

273
274
275

LINE

276
277
278
279

280

282
283

284
285
286

LINE

309
310
311
312

313

315

316
317
318

319
320
321

322

324
325

326
327
328
329

330
332
333
334

335
336

HC 2
*
KK CP1718
KM COMBINED CPL7 AND CP18
HC 2
*
KKCPPALUTE
KM  COMBINED FLOWS AT PAIUTE
HC
*
HEC-1 INPUT
3, TN I ST USRI SIUPIT: SN SN T TUTIIN: SUUIIIDE- SONPIRE I
KK EOAB1
BA 0.0071
LS 0 88
D 0.1040
N
KK EMS19
BA  0.0005
LS 0 98
Up  0.0500
¥
KK CP19
KM COMBINED EOA5 AND EMS19
HC
*
KK EMS20
BA  0.0005
LS 0 98
UD 0.0500
M
KK CP1920
KM  COMBINED CPL9 AND CP20
HC 2
B
KK  EOA5
BA 0.0155
LS 0 88
UD 0.0775
*
KK BMS21
BA  0.0006
L8 0 98
UD  0.0500
«
KK CP21
KM ~ COMBINED EOAS AND EMS21
HC
¥
KK EOAL2
BA 0.0108
LS 0 98
uD 0.0679
M
HEC-1 INPUT
35 DS IR SRR SR SR NP SIS ZUPNRS SOUDUNDIE: DI X |
KK EMS22
BA 0.0006
LS 0 98
D 0.0500
*
KK CP22
KM  COMBINED EOAL2 AND EMS22
HC 2
*
KK CP2122
KM  COMBINED EOA21 AND CP22
HC
*
KKCPFORMST
KM  COMBINE FLOWS AT FOREMASTER
HC 3
*
KK EOA7
BA 0.0075
LS 0 88
UD 0.0894
M
KK  EMS23
BA 0,0004
LS 0 98
uD  0.0500
*
KK CP23
KM  COMBINED EOA7 AND EMS23
HC 2
*
KK  EMS24
BA  0.0005
LS 0 98
UD  0.0500

PAGE 9
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INPUT
LINE

NO.

50

55

58

65

69

73

76

80

84

337 KK CP2324
338 KM COMBINED CP23 AND CP24
339 HC 2
*
HEC-1 INPUT
LINE cees RPN . . A
340 KK EOA9
341 BA  0.,0041
342 LS o 88
343 up 0.0839
M
344 KK EOALL
345 BA 0.0022
346 LS 0 92
347 UD  ©0.0591
,
348 KK EMS25
349 BA  0.0006
350 LS 0 98
351 UD 09,0500
«
352 KK CP25
353 KM COMBINED EOA9,EOALL AND EMS25
354 HE 3
"
355 KK  EOAl0
356 BA  0.0008
357 LS 0 92
358 uD 0.0571
*
359 KK EMS26
360 BA  0.0031
361 LS 0 98
362 UD  0.0500
*
363 KK CP26
364 KM  COMBINED EOALD AND EMS26
365 HC 2
W
366 KK EOWENS
367 BA 0,0840
368 LS 0 93
369 UD 0.1684
*
370 KK CP2526
371 KM  COMBINED CP25 AND CP26
372 HC 3
a
HEC-1 INPUT
LINE 5 1T AP JUDE: SRR SURTNRE.: SRR DTN AP : DIRNDINIE: SRS
373 KK CPOWENS
374 KM  COMBINE FLOWS AT OWENS AVE.
375 HC 3
*
376 KK EWAO
377 BA 0,0458
378 LS 0 92
379 UD 0,1318
*
380 72
SCHEMATIC DIAGRAM OF STREAM NETWORK
(V) ROUTING (~--») DIVERSION OR PUMP FLOW
(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
EBRL
EMS1
[ P,
. EMS2
CPL-2..reirnnns
. EMS3
. . EWAOL
. o) S

. . EWA2

. . . EWA4

PAGE 11

PAGE
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88 .

51

102 . . . BHS6

106 . . U

109 . A3

113 . . . EMS5

117 . . CPS. .\ \vitnnns

120 : : .

123 . . . EWAL0

127 . : : : EMS8

131 . . . T P,

134 . . . . EWAS

138 . . . . EMS7
142 . . . . CPT.irinnan,
145 : i CP7-é..44;.;4~.4:

148 CPSCMR. P PN e

181

185

159 . CP10. . vreians

170 . . CPS. . erinnnns,
173 : CP916......‘.....

176 CPHASHTN. .. c.vuveen

179

187 . cpll...

190 . . EoA2

. EMS12

198 . . CP12..viuivunnnn

201 . CP1112...

204 . . EOAL

208 . . . RMS13

212 : : CPI3. . ivinnanan

218 : : . ECA4

219 : : : . EMS14



223

226

229

233

237

240

252

256

267

270

273

276

280

287

291

305

309

319

322

326

337

340

344

348

352

355

We o= o- e

CPPAIUT

CFlBli..,.,..

CP1S.......

CPL920...vuns

CP23...vens

CP2324...000u s

EMS20

EOAS

CcP21

CPZlZi“....“...

EMS23

EMS24

CPLB. . 'tirivrans

CP1718,.

EMS21

EOCAL2

CP22,. . vuvuanan

EMS18

EOA3

CPLT. ...

EMS22

EM325

L322 -

EOALC

EMS26




: . EOWENS

366
370 . B . CP2526. 0o vunvnninnrnnanninsns
373 B CPOWENS. .. .voviiiviininnanaeaas
376 B . EWAQ
(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
LRE Ak bk kb kR E R R R R KRR AR E AR AR AR Ak FAR KRR AR AR R R KRR AR AR KRR KRR A R AR

*
FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998

VERSION 4.1

* * U.S. ARMY CORPS OF ENGINEERS *
* * HYDROLOGIC ENGINEERING CENTER *
* * 609 SECOND STREET *
* * DAVIS, CALIFCRNIA 95616 *
RUN DATE 08DEC13 TIME 02:35:09 * * (916) 756~1104 *
* * *
* * *

*
*
*
*
+
*
*

KR E AR AR KR KRR AR AR R KRNI A IR R AR A F KRR R KRR R AR NN KRR AR h kRN AN F

File: EXMS100-FINAL.DAT
EXISTING DRAINAGE CONDITIONS RUN

T T T T
R T R ST T P T
* *
MAIN STREET
US95 TO OWNENS AVE

FILE : EXMS10.DAT

100-YEAR 6 HOUR

EXISTING CONDITIONS

H o ok ok ow H A A A

PARSONS JN:647369

wowow o kA ke A

*

KAREEREARERR R AR R AR R RAA KA

KRKRERRRRRE R KA KRR IR KR ERA R AR AR

AREA DARF (sq.mi.)
4

0.99
0.5 0.975

THIS ANALYSIS IS FOR THE MAIN STREET IMPROVEMENTS US95 TO OWNENS

33 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
g QS8CAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1457 ENDING TIME
ICENT 19 CENTURY MARK
| COMPUTATION INTERVAL .05 HOURS

TOTAL TIME BASE 14,95 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.99 .98 .85 .93 .92 .91 .90 .89 .88

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6 RATIOC 7 RATIO 8 RATIO 8
.99 .98 .95 .93 .92 .91 .90 .89 .88

HYDROGRAPH AT
+ EBR1 .01 1 FLOW 11. 11. 11. 10. 10. 10, 10. 10. 10.
TIME 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60

HYDROGRAPH AT
+ EMS1 .00 1 FLOW 2. 2. 2. 2. 2. 2. 2. 2. 2,
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50

2 COMBINED AT




HYDROGRAFH AT
+

2 COMBINED AT
+

HYDROGRAPH AT
+

HYDROGRAPH AT
+

2 COMBINED AT
+

HYDROGRAPH AT
+

HYDROGRAPH AT
+

HYDROGRAFH AT
+

3 COMBINED AT
2 COMBINED AT

HYDROGRAPH AT
+

HYDROGRAPH AT
+

HYDROGRAPH AT
+
3 COMBINED AT

HYDROGRAFH AT
+

HYDROGRAPH AT
+

2 COMBINED AT
2 COMBINED AT

HYDROGRAPH AT
+

HYDROGRAPH AT
+

2 COMBINED AT
+

HYDROGRAPH AT
4

HYDROGRAPH AT
n
2 COMBINED AT
2 COMBINED AT

4 COMBINED AT
+

HYDROGRAPH AT
+

HYDROGRAPH AT
+

Cp1l

BMS2

CPl-2

EMS3

EWAOL

CcPp3

EMS4

EWA2

EWA4

CP4

CP3-4

EWAS

EWAS

EMS6

EWA3

EMS5

CPS

CP5-6

EWAL0

EMS8

[9:2:)

EWAS

EMS7

CP7-8

CPSCMR

EWALl

EMS10

.01

.01

.00

.00

.01

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.03

.00

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

3.55

2.
3.50

15.
3.55

10.
3.55

1.
2.50

6.
3.50
14.

3.55

1.
3.50

15,
3.55

20,
3.50

1.
3.50

3.
3.50

12,
3.55

4.
3.55

1.
3.50

6.
3.50

14,
3.55

1.
3.50

15,
3.55

20.
3.50

1.
3.50

3.
3.50

10

12,
3.55

2.
3.50

14,
3.55

1.
3.50

13.
3.85

1.
3.50

i4.
3.55

19.
3.50

56.
3.50

2.
3.50

12,
3.55

3.50

13.
3.55

1.
3.50

3.55

13.
3.885

1.
3.50

14,
3.55

19,
3.50

10,
3.50

B54.
3.50

12,
3.55

2.
3.50

13.
3.55

5.
3.50

13.
3.55

14,
3.55

18,
3.50

2.
3.50

1.
3.50

3.
3.50

10.
3.50

53.
3.50

2.
3,50

11.
3,55

2.
3.50

13.
3.55

1.
3.50
7.

3.85

9.
3.58

1.
3.50

13.
3.58

1.
3.50

14,
3.55

18,
3.50

1.
3.50

3.
3.50

10.
3.50

53.
3.50

11.
3.55

3.50

13,
3.55

5.
3.50

13.
3.55

14.
3.55

18.
3.50

1.
3.50

3.
3.50

10,
3.50

53.
3.50

1.
3.55

3.50

13.
3.58

5.
3.50

12.
3.55

13,
3.55

18,
3.50

2.
3.50

1.
3.50

3.
3.50

11,
3.85

3.50

13.
3.55

3.50

6.
3.50

16.
3.50

|
i
|
|
|
|
|
|
|
|
|



Central Neighborhood Flood
Control MP shows Q100=76 cfs

2 COMBINED AT

+ CP10 .00 1 FLOW Fuz 35 3 3 3. 3. E 35 3.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ EWA7 .00 1 FLOW 10. 10. 10. 9. 9 9. 9. 9. 9.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ EMS9 .00 1 FLOW Le 1. 1y 1. 3. 1. > . : 1 1.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT
+ CP9 .01 i FLOW 1T 1. 10. 10. 10. 10. 10. 10. 10.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT
* CP910 .01 1 FLOW 14. 14. 14. 13, 313 13. : o B8 3. 13.
TIME 3.50 VZLSO 3.50 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT
+ CPWASHTN .04 1 FLOW 73. 72. 70. 67. 67. 66. 66. 65. 64.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ EOA .00 1 FLOW 6. 6. 6. 5. 5. 5. 5. 5. 5.
TIME 3.55 3.55 3...55 3.55 3.55 3.55 3.55 3.55 3.55
HYDROGRAPH AT
+ EMS11 .00 1 FLOW X, 1. 1. 1. : 1. : e 1.
TIME 3.50 3,580 3.50 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT
+ CP1l .00 3 FLOW 7. 7. 6. 6. 6. 6. 6. 6. 6.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ EOA2 .00 1 FLOW 1. 1. : L 3. s A ; L. 1.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ EMS12 .00 1 FLOW 2. 2. 2. 2, 1. 1. dg 1, 1.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT
+ CP12 .00 1 FLOW 2. 2. 2. 2 2 2, 2. 2. 2.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT
+ CP1112 .01 1 FLOW 9. 9. 9. 8. 8. 8. 8. 8. 8.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ EOAL .01 1 FLOW 21, 21 20. 19 19. 19, 19. 18. 18.
TIME 3«55 3585 3.55 3.55 3.55 3..55 3.55 3.55 3.55
HYDROGRAPH AT
+ EMS13 .00 x FLOW 1. 1. 1. L T. 1. 1. 1. s
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT
+ CP13 .01 1 FLOW 22. 22. 21. 20. 20. 20. 20. 19. 19.
TIME 3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55
HYDROGRAPH AT
4+ EOA4 .00 X FLOW 2. 2. 2. 2. 2. 2, 2. 2. 2
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ EMS14 .00 ¥ FLOW Ew 1. 1. ;. 1. Lo 1. 3 T
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT
+ CP14 .00 1 FLOW 3. 3. 3. 3. 3 E = 7 E 3.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT
+ CP1314 .02 2 § FLOW 25. 25. 24. 23, 23. 22. 22. 22. 22,
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.5 3.50
HYDROGRAPH AT
+ EOA6 .00 1 FLOW 2., 2. 2. 2. 2. 2. 2. 2. 2.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ EMS16 .00 1 FLOW T 1. 28 1. 1. 1. i s B 1.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.5 3.50
2 COMBINED AT
+ CP16 .00 s 5 FLOW 3. 3. 3 3. 3. 3. 3. 3. 3.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
¥ EMS15 .00 1 FLOW 1. 1: 1. 1. 1. 1. 1 1. 1.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT
+ CP1516 .00 1 FLOW 4. Ay 4. 4 4 4. 4. 4.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ EOA8 .00 ¥ FLOW 3. 3. i 3. 3 3. 3. 2. 2.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
3 EMS18 .00 & FLOW 1; 1 1. 1. 1. =9 o 1. 1.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT
+ cpig .00 1 FLOW 4. 4. 4. 4. 4. 4. 4. 4, 3.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ EOA3 .01 : 4 FLOW 15. i4. 14. 13. 13. 13. 13. 13. 12.
TIME 3,.55 3.55 355 3:55 3.88 355 3:55 3.55 355

11
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e FLOWMASTER INLET CALCULATIONS




/181 . 7/

Worksheet for DIi~1

Project Description

Solve For Efficiency
Input Data
Discharge 1.00 ft¥s
Slope 0.00630 fi/ft
Gutter Width 1.50 ft
Gutter Cross Slope 0.08 f/ft
Road Cross Slope 0.02 fyft
Roughness Coefficient 0.016
Local Depression 3.50 in
Local Depression Width 1.50
Grate Width 1.50
Grate Length 4.00 ft
Grate Type P-50 mm (P-1-7/8") N DDT T'//P é 3 D ,
Clogging 50.00 % —_—
Curb Opening Length 400 ft . -
Options
Calculation Option Use Both
Grate Flow Option Exclude None
Results
Efficiency 96.27 %
Intercepted Flow 0.96 ft¥/s
Bypass Flow 0.04 ft/s
Spread 7.09 ft
Depth 0.23 it
Flow Area 0.57 2
Gutter Depression 0.09 ft
Total Depression 0.38
Velocity 1.75 fi/s
Splash Over Velocity 8.13 ft/s
Frontal Flow Factor 1.00
Side Flow Factor 0.19
Grate Flow Ratio 0.60
Equivalent Cross Slope 0.17260  fuft
Active Grate Length 2.00 f#t
Length Factor 0.44
Total Interception Length 450 ft
Bentley Systems, Inc. Haestad Methods Solfution Center Bentley FlowMaster [08.01.071.00]
3/27/2012 3:16:52 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Worksheet for DI-1_100YR

Project Description
Solve For
Input Data

Discharge

Slope

Gutter Width

Gutlter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clopging

Curb Opening Length

Options

Calculation Option
Grate Flow Qption

Results

Efficlency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Totaf Depression
Velocily

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratlo
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

2.00
0.00630
1.60
0.08
0.02
0.016
3.50
1.50
1.50
4.00
P-50 mm (P-1-7/8")

§0.00
4.00

Use Both
Exclude None

81.60
1.63
0.37
9.62
0.28
0.99
0.09
0.38
2.01
8,13
1.00
0.16
0.46

0.13640
2.00
0.29
6.93

ft¥s
Rt

Wi
fuk

fils
fils

=»

3272012 3:14:44 PM

Bentley Systems, In¢. Haesfad Methods Sofution Center
27 Sletions Company Drive Sulte 200 W Watertown, CT 06795 USA +1.203.755-1666

Bentley FlowMaster (08.01.074.00)
fof 1




[12.181. 93

Worksheet for DI-2
Project Description
Solve For Efficlency
Input Data
Discharge 1.00 fivs
Slope 0.00620 fuit
Gutter Width 1.50
Gutter Cross Slope 0.08 it
Road Cross Slope 002 M
Roughnass Coefficient 0.016
Local Depression 3.50 in
Local Depression Width 1.650
Grate Width 1.50 #t
Grate Length 3.50 ft
Grate Type P-50 mm (P-1-7/8")
Clogging 80.00 %
Curb Opening Length 4.00 ft
Options
Caloutation Option Use Both
Grate Flow Option Exclude None
Results
Efficiency 97.74 %
Intercepted Flow 0.98 s
Bypass Flow 0.02 fiYfs
Spread 711 #ft
Depth 023 4
Flow Area 0.57 f
Gutter Depression 0.09 ft
Total Depression 0.38
Velogity 1.74  ftifs
Splash Over Velocity 7.58 fils
Frontal Flow Factor 1.00
Side Flow Factor 0.15
Grate Flow Ratio 0.60
Equivalent Cross Slope 0.17214 it
Active Grate Length 176
Length Factor 0.50
Total Interception Length 449

3/27/2012 3:16:24 PV

Bentiey Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Sulfe 200 W Watertown, CT 06796 USA +1-203-765-1666

Bentley FlowMaster [08.01.071.00}

Page 1 of 1%

W
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Worksheet for DI-2-100 YEAR

Project Description
Solve For
input Data

Discharge

Slope

Gutter Width

Guiter Cross Slope
Road Cross Stope
Roughness Coofficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option
Grate Flow Option

Results

Efficlency

Intercepted Flow
Bypass Flow

Spraad

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Faotor

Total interception Length

Efficiency

2.00
0.00620
1.50
0.08
0.02
0.016
3.50
1,50
1.60
3.50
P-50 mm (P-1-7/8")

§0.00
4.00

Use Both
Exclude None

83.36
1.67
.33
9.65
0.26
1.00
0.09
0.38
2.00
7.58
1.00
0.12
0.46

0.13602
1.76
0.33
6.91

/s
ft/it

il
fft

%
it

ft¥fs
ft¥s

ft2
ft

firs
ft/s

firft

327112012 3:16:37 PM

Bentley Systems, Inc. Haestad Methods Solution Center

Bentley FlowMaster [08.01.071.00]

27 Siemons Company Drive Sulte 200 W Watertown, CT 06796 USA 41-203-755-1666 Page 1 of 1




Worksheet for DI#4 Inlet In Sag - 10-yr

18177

Project Description
Solve For
Input Data

Discharge

Left Side Slope

Right Side Slope
Bottom Width

Grate Width

Grate Length

Local Depression

Local Depression Width
Grate Type

Clogging

Results

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

Messages

Notes

Spread

6.00

0.00

0.00

2.00

2.00

3.00

4.00

2.00

P-50 mm (P-1-7/8") <
50.00

2.00
0.06
213
2.00
2.70
8.00

LOCATATED WITHIN BACK OF SIDEWALK IN 2' SIDEWAK DRAIN.

12/3/2013 6:31:21 PM

Bentley Systems, Inc.

( Brew> EBRY)

ft’/s & { o
ft/ft (H:V)
ftft (H:V)

WpoT-TYP2. 2.

——

%

ft
ned O cusy ot
ft
ft
ft?
ft

Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of

1



syl €31 74

Project Description

Solve For Spread

Input Data

Discharge

Left Side Slope

Right Side Slope
Bottom Width

Grate Width

Grate Length

Local Depression

Local Depression Width
Grate Type P-50 mm (P-1-7/8")
Clogging

Results

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

Messages

Notes

LOCATATED WITHIN BACK OF SIDEWALK IN 2' SIDEWAK DRAIN.

‘Worksheet for Di#4 Inlet In Sag - 100-yr

11.00
0.00
0.00
2.00
2.00
3.00
4.00
2.00

50.00

2.00
0.26
252
2.00
270
8.00

Bentley Systems, Inc.
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Worksheet for Di-&_Combination inlet On Grade - 10 YR

Solve For Efficiency

J/

oot
Discharge

Slope

Gutter Width

Guiter Cross Slope
Road Cross Slope
Roughness Coefficient

Local Depression

Local Dapression Width
Grate Width

Grate Length

Grate Type

Clogging

Cutb Opening Length

Curved Vaned

Caloulation Optlon Use Both
Grate Flow Option

Exclude Nong

.00

0.00300

160
0.08
0.02

0.016

4,00
1.50
1.50
7.50

50.00
7.50

ftt/s
ftift

fift
fot |

in

Efficiency

Intercepted Flow
Bypass Flow

Spread

Dapth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Fastor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

88.42

4.42
0.58

16.19

041
2.69
0.00
0.42
1.86
8.05
1.00
0.48
0.27

0.09671

3.78
0.37

10.03

fi/s

ftift
ft

1218/2013 4116:25 PM

Bentley Systems, Inc,
27 Siemons Company Drive Suite 200 W Watertown, CT 06788 USA +1.203-755-1666

Bentley FlowMaster VB (EELEGTseries 1) {08.11.01.03]
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Worksheet for 100YR- DI-5_Combination Inlet On Grade - 1

Efficiency

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Cosfficlent
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

opt

Caleulation Option
Grate Flow Option

Curved Vaned

Use Both
Exclude Noneg

10.00
0.00300
1.50
0.08
0.02
0.016
4,00
1.80
1.50
7.50

§0.00
7.60

ft¥s
ft/ft

ftlft
fi/it

in
1t

Efficiericy
Intercepted Flow
Bypass Flow
Spread

Dapth

Elow Area

Gutter Depression
Total Depression
Velotity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

121812013 4:24:33 PM

7556
7.568
244

2147
0.51
4.58
0.08
0.42
2,20
8.05
1.00
0.40
0,21

0.07795
3.78
0.26

16.27

Bentley Systems, Inc.
27 Slemons Company Drive Sulte 200 W Watertown, CT 06798 USA +1-203.765-1666

ft/s
ftls

fut
ft

ft

Bentley FlowMaster VBi {(SELECTserles 1) [08.14.01.03]
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Worksheet for DI-6_Combination Inlet On Grade -1

Efficlenpy

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient

Local Depression

Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Caloulation Option
Grate Flow Option

2,00
0.00300
1.50
0.08
0.02
0.016
4,00
1.50
1.50
5.00
Curved Vaned

£0.00
5.00

fi*/s
fi/it

it
Tttt

Use Both
Exclude None

Efficiency
Irtercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Deptession
Velogity

Splash Over Veloolty
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Gross Slope
Active Grate Length
Length Factor

Total Interception Length

81.96

1.84
0.16
11.23
0.31
1.33
0.09
0.42
1.81
6.60
1.00
0.34
0.39
0.13123
2.50
0.44
5.68

ft

121812043 4:30:45 PM

Bontley Systems, Inc.

27 Siemons Company Drive Suite 200 W Watertown, GT 06795 USA +1.203-756-1666

Bentloy FlowMaster V8i (SELEGTseries 1) [08,11.01.03]
Page 1 of 2




orksheet for 100 YR Di-6_Combination Inlet On Grade - 1

Efficlency

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Loal Depression
Looal Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Caleulation Optiob
Grate Flow Option

Efficiency
Intercepted Flow
Bypass Flow

Spread

Dapth

Flow Area

Gutter Deptession
Total Depression
Velocity

8plash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalént Cross Slope
Active Grate Length
Length Factor

Total Interception Length

12/8/2013 4:33:28 PW

5,00
0.00300
1.50
0.08
0.02
0.018
4.00
1.50
1.50
5.00
Curved Vaned

50.00
$.00

Use Both
Exclude None

72.56
3.63
1.37

16:19
0.41
2169
008
042
1.86
6.60
1.00
0.26
0.27

0.00671
250
0.25

10.03-

fiYfs
Htift

bl
R

it
ft's

/it

ft

Bentley Systems, Inc.

Bentley FlowMaster V81 (SELECTserias 1) [08.14.01.03]

27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-208-755-1666 Page 1 of 2
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Solve For

InpitDs!
Discharge
Slope
Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Deprassion

Loval Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Caloulation Option
Grate Flow Option

Efficlency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depresslon
Total Deprassion
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

12(8/2013 4:26:10 PM

i

Worksheet for DI-7_Combination Iniet On Grade - 10 yr

Efficiency

8.59
0.00700
1,50
0.08
0.02
0.016
4,00
1.50
1.50
2.50
Curved Vaned

50.00
#.00

Use Both
Exclude None

ft’lg
it

ft/ft
feift

§1.42
4,42
417

16.93
0.43
294
0.08
0.48
2.03
4,61
1.00
0.03
0.26

0.00472
1.25
0.17

16.43

fits

it

Bentley Systems, Inc.

Bentley FlowMaster V81 (SELECTseries 1) [08.11.01,08]

27 Siemons Cotmpany Drive Suite 200 W Watertown, CT 08795 USA +1-203.755-1666 Page 1 of 1
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Worksheet for 100 YR DI-7_Combination Inlet On Grade - 1

Efficiency

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross 8lope
Roughness Coefficient
Losal Depression
Lacal Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Cuth Opening Length

Calculation Option
Grate Flow Option

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash. Over Velocity
Frontal Flow Factor
Slde Flow Factor

Grate Flow Ratio
Equivalent Cross Slepe
Active Grate Length
Length Factor

Total Interception Length

12/8/2013 4:25:04 Pl

17.44
0.00700
1,50
0.08
0.02
0.018
4.00
1.50
1.50
2,50
Curved Vaned

50.00
4.00

Use Both
Exclude None

37.7
6.58
10.86
22.26
0.54
6.03
0.09
0.43
3.47
4.61
1.00
0.02
0.20
0.07602
1,25
011
26.24

ft¥s
it/ft

ft/ft
fifft

%
fté/s
ft/s

fift

Bentley Systems, Inc.

Bentley FlowMaster V8I {SELECTseries 1) [08.11,01.03}

27 Siemonsg Company Drive Suite 200'W Watertown, CT 06795 USA +1.203-755-1666 Page 1 of 1
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Worksheet for DI-8_Combinatio

Project Deseription
Solve For
Input.Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Dapression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Optibhs -
Caleulation Option
Grate Flow Option

Reglts

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Veloclty

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

121812013 4:40:22 PV

Efficlency

3.16
0.00700
1.50
0.08
0.02
0.016
4,00
1.50
1.50
5.00
Curved Vaned

50.00
5.00

Use Both
Exclude Nong

7843
2.48
0.68

11.38
0.32
1.36
0.09
0.42
2.32
6.80
1.00
0.1¢
0.39

0.12972
2.50
0.28
8.94

Bentiey Systoms, Ine,

ft*/s
firft
ft

ft/t
it

%

%
fi’ls
ft'7s

fift

Bentley FlowMaster V8i (SELECTseries 1) [08.14.01.03)
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.203.765-1666

n inlet On Grade - 10 yr




PR

Worksheet for 100 YR DI-8 Combination inlet On Grade - 1

Project Description
Solve For

InputBata

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coeffigient
Local Depression

Looal Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options:
Catculation Option
Grate Flow Option
Results -
Efiiciency
intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velooity

$plash Over Velocity
Frontal Flow Factor
Sida Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

7.37
0.00700
1.50
0.08
0.02
0.016
C4.00
1.50
1.80
5.00
Curved Vaned

80.00
5.00

Use Both
Exclude None

58.69
4,32
3.05

15,96
0.41
2.62
0.09
0.42
2.82
6.60
1.00
0.16
0.28

0.09783
2.50
0.17

15.11

ft¥s
flrft

ft/ft
it

%

%
/s
ftsls

ﬂ!

ft/s
ft/s

fi/ft

Bentley Systems, Inc.

Bentley FlowMaster VBI (SELECTseries 1) [08.11.01.03)

121812013 4:40:08 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06785 USA +1-203-756-1666



Worksheet for DI-9_Combination Iniet On Grade -~ 10 yr

Project Description
Solve For
input Data

Distharge

Slope

Gutter Width

Gutter Crogs Slope
Road Cross Slope
Roughness Coefficlent
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

iOptions
Caleulation Option
Grate Flow Optlon

Resiilts -

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efflclency

7.16
0.01670
1.50
0.08
0.02
0.018
4.00
1.50
1.50
5.00
Curved Vaned

50.00
5.00

Use Both
Exclude None

66.83
4,07
3.09

13.29
0.36
1.83
0.09
0.42
3.91
6.60
1.00
0.09
0.33

0.11395
2.50
0.14

17.68

fti/s
fi/ft

s
fufft

%

%
ft*/s
ftY/s

ftls

fiftt

ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTserles 1) [08.11.01.03)
121812013 5:00:22 PM 27 slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 4 of 2




Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Crate Length

Grate Type

Clogging
Curb Opening Length

Calculation Option
Grate Flow Option

Worksheet for 100 YR DI-9_Combination Inlet On Grade - 1

Efficiency

17.11
0.01670
1.60
0.08
0.02
0.016
4.00
1.60
1.50
5.00
Curved Vaned

60.00
5.00

ft¥/s
fi/tt
ft

fift
f/ft

Use Both
Exclude None

Efficiency 30.91 %
Intercepted Flow 6.83 fi¥s
Bypass Flow 10.28 ¥s
Spread 1871 ft
Depth 0.48 ft
Flow Area 3.57
Gutter Depression 0.09 ft
Total Depression 042
Velocity 4.80 s
Splash Over Velocity 6.60 fus
Frontal Flow Factor 1.00
Side Flow Factor 0.06
Grate Flow Ratio 0.23
Equivalent Cross Slope 0.08698 fi/it
Active Grate Length 2.50 ft
Length Factor 0.08
Total Interception Length 3019 ft
Bentloy Systems, Inc.  Bentley FlowMaster V8i (SELECTserles 1) [08.11.01.03)
11212014 1:16:42 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.203-755.1666 Page 1 of 2
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Worksheet for DI-10_Co

mbination Inlet On Grade - 10 yr

Project:Description
Solve For Efficlency
laput Data
Discharge 2,68 fi'fs
Slope 0.01670  fi/ft
Gutter Width 150 #t
Gutter Cross Slope 0.08 fi/ft
Road Cross Siope 0.02 i/t
Roughness Coefficient 0.018
Local Depression 400 in
Local Depression Width 1.60 +t
Grate Width 1.60 ft
Grate Length 500 ft
Grate Type Curved Vaned
Clogging 50.00 9%
Curb Opening Length 500
Options
Calculation Option Use Both
Grate Flow Option Exclude None
‘Resiilts.
Efficiency 80.68 %
Intercepted Flow 216 s
Bypass Flow 0.52 ft¥ys
Spread 8.85 ft
Depth 0.27 #
Flow Area 0.85 12
Gutter Depression 0.09 ft
Total Depression 042 ft
Velocity 3.15 fis
Splash Over Velocity 6.60 fi/s
Frontal Flow Factor 1.00
Slde Flow Factor 0.12
Grate Flow Ratlo 0.49
Equivalent Cross Slope 0.15949  fi/fe
Active Grate Length 250 #
Length Factor 0.26

ft

Total Interception Length 9.56

Bentley Systems, Inc. Bentley FlowMaster V8! (SELECTseries 1) [08.11.01.03)

12/8/2013 5:10:28 PM 27 Stemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.203-755-1666 Page 1 of 2



Worksheet for 100 YR DI-10_Combination Inlet On Grade - 1

Project Description

Total Interception Length

Soive For Efficiency
Input Data
Discharge 753 fiys
Slope 0.01670 fytt
Gutter Width 1.50 ft
Gutter Cross Slope 0.08  fifft
Road Cross Slope 0.02  fit
Roughness Coefficlent 0.016
Local Depression 4.00 In
Local Depression Width 1.80 1t
Grate Width 1.50 ft
Grate Length 500 ft
Grate Type Curved Vaned
Clogging 50,00 %
Curb Opening Length 5.00 ft
Optiens
Calculation Option Use Both
Grate Flow Option Exclude None
Results:
Efficlency 55.72 %
Intercepted Flow 4.20 fto/s
Bypass Flow 3.33  ft¥s
Spread 13.56 ft
Depth 0.36 ft
Flow Area 1.91 f2

- Gutter Depression 0.09 1t
Total Depression 0.42 ft
Velocity 3.95 fifs
8plash Over Velocity 6.60 ft/s
Frontal Flow Factor 1.00
Side Flow Factor 0.08
Grate Flow Ratio 0.33
Equivalent Cross Slope 0.11204  f/t
Active Grate Length 260
Length Factor 0.14

18.24 1t

Bentley Systems, Inc.  Bentley FlowMaster V8i (SELECTserles 1) 108.11.01.03]

11212014 1:16:18 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.203.755-1666 Page 1 of 2
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Worksheet for Di-11_Combination Inlet On Grade - 10 yr

Solve For Efficlency

inpitpats

Discharge 809 g
Slope 0.00860 #/ft
Gutter Width 1.50 #
Gutler Cross Slope 0.08  fta
Road Cross Slope 0.02 fft
Roughness Coefficient 0.016

Local Depression 4.00 in
Local Depression Width 150 ft
Grate Width 150 f
Grate Length 700 #
Grate Type Gurved Vaned

Clogging 60.00 %

Curb Opening Length 7000 #

Calculation Option Use Both
Grate Flow Option Exclude None

Efficiency 67.95 9

Intercepted Flow 8.50 fiys
Bypass Flow 2.59 s
Spread 1694 1t
Dapth 041 ft
Flow Area 261
Gutter Depression 009 #
Total Deprassion 042 1t
Velocity 310 e
8plash Over Veloelty 172 fUs
Frontal Flow Factor 1.00

Side Flow Factoy 0.24

Grate Flow Ratio 0.28
Eqguivalent Cross Slope 0.09795 fuft
Active Grate Length 350 #
Length Factor 0.21

Total Interception Length

Bentley Systems, Inc. Bentley FlowMaster V8 (SELECTserips 1) [06.11.01,03)
121812013 5:07:04 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-7556-1666 Page 1 of 2
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Worksheet for 100 YR DI-11_Combi

FiGEEssErinte T

Solve For Efficiency

Discharge 2128 ft¥s
Slope 0.00860 fi/ft
Gutter Width 150 #
Gutter Cross Slope 0.08 i/t
Road Cross Slope 0.02 /it
Roughness Coefficient 0.016
Lasat Depression 4,00 in
Local Depression Width 1.50 ft
Grate Width 1.50
Grate Length 7.50 ft
Grate Type Curved Vaned

Clogging 5000 Y%
Curb Opening Length 7.50 ft
o

Calculation Option Use Both

Grate Flow Qption Exclude None

Efficiency 50.71 %
Intercepted Flow 10.79  fivs
Bypass Flow 1049 %/
Spread 2347 ft
Depth ’ 0.56 ft
Flow Area 5.43
Gutter Depression 0.09 ft
Total Depression 042 1t
Velocity 3.92 s
Splash -Over Velocity 8.05 fi/s
Frontal Flow Factor 1.00

8ide Flow Factor 0.19

Grate Flow Ratio ' _ 0.19
Equivalent Cross Slope 0.07274
Active Grate Length 375 ft
Length Factor 0.13

Total Interception Length 2087 ft

Bentley Systems, Inc.  Bentley FlowMaster V8i (SELECTserles 1) [08.11.01.03)
11212014 1:15:45 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Worksheet for Di-12_Combination Inlet On Grade - 10- yr

Efficiency

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Cosfficlent
Locat Depression
Loeal Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb QOpening Length

Caleulation Option
Girate Flow Option

B

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Guiter Depression
Tota Depression
Velooity

Splash Over Velooity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratlo
Equivalent Cross Siope
Active Grate Length
Length Factor

Total Interception Length

12/812013 5:13:10 PM

2.52
0.00820
1.50
0.08
0.02
0.016
4.00
1.50
1.50
2.50
Curved Vaned

50.00
4.00

Use Both
Exclude None

fitls
fuft

fiit
fuft

82.01
2,07
0:45

10.03
0.29
1.07
0.09
0.42
2.35
4,61
1.00
0.05
0.44

0.14407
1.26
0.34
8,00

%
ft*fs
ft¥s

fuft
fl

Bentley Systems, Inc,

Bentley FlowMaster V81 (SELECTseries 1) [08.11.01,03)

27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-765.1666 Page 1 of 1




Worksheet for 1
BioieciiBesern!
Solve For Efficiency
iRt
Discharge 5,38
Slope 0.00820
Guftter Width 1.50
Gutter-Cross Slope 0.08
Road Cross Slope 0.02
Roughriess Coefficient 0.016
Local Depression 4.00
Local Depression Width 1.50
Grate Width 1.80
Grate Length 6.00
Grate Type Curved Vaned
Clogging 50.00
Curb Opening Length 5.00

Grade -1

PP R T hag

in
ft

=

ft

%
ft

Use Both
Excluds None

Calculation Option
Grate Flow Option

Effisiency 65.06
ntercepted Flow 3.50
Bypass Flow 1.88
Spread 13.66
Depth 0.36
Flow Area 1.93
Gutter Depression 0.09
Total Depression 0.42
Valocity 2,78
Splash Over Velocity 6.60
Frontal Flow Factor 1.00
Side Flow Factor 0.15
Grate Flow Ratio 0.32
Equivalent Cross Slope 0.11132
Active Grate Length 2.50
Langth Factor 0.19

12.85

Total Interception Length

ftls

fi/ft
ft

ft

Bentley Systems, Inc,
11212014 3:08:3% PM

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03)
Page 1 of 2
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Worksheet for DI-13_Combination iniet On Grade - 10 yr

Project;Description

Solve For Efficlency
Discharge 3.00 s
Slope 0.02200  fi/ft
Gutter Width 1.50 ft
Gutter Cross Slope 0.08 f/4f
Road Cross Slope 0.02 {4t
Roughness Coefficient 0.016
Local Depression 4.00 in
Local Depression Width 150 4
Grate Width 1.50 +#t
Grate Length 6500 #f
Grate Type Gurved Vaned
Clogging 50.00 %
Curb Opening Length 500 f
Optios:
Calculation Optlon Use Both
Grate Flow Option Exclude None
Resulis
Efficiency 77.88 9%
Intercepted Flow 2,34 #¥s
Bypass Flow 0.66 fiYs
Spread 8,76 1t
Depth 0.27 1t
Flow Area 0.83 1
Gutter Deprassion 0.09 f#
Total Depression 0.42
Velocity 3.60 fifs
Splash Over Velocity 6.60 it/s
Frontal Flow Factor 1.00
Side Flow Factor 0.10
Grate Flow Ratio 0.50
Equivalent Cross Slope 0.16088 /it
Active Grate Length 2.50 ft
Length Factor 0.23
10.84

Total Interception Length

Bentley Systems, Inc. Bentlay FlowMaster V8 (SELECTseries 1) [08.11.04.03)

12812013 6:00:22 PM 27 Stemons Company Drive Sulte 200 W Watertown, CY (6795 USA +1.203.756.1866 Page 1 of 2



Worksheet for 100 Y

Project Destription

Solve For

Discharge
Siope
Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Cosfficlent
Local Depression

Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Qpening Length

Optioris
Calculation Option
Grate Flow Option

Resiilts

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Deptession
Velocity

Splash Over Veloclty
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratio
Equivalent Cross Siope
Active Grate Length
Length Fagctor

Total Interception Length

12/812013 6:03:03 PM

Efficiency

7.00
0.02200
1,60
0.08
0.02
0.016
4,00
1.50
1.50
5.00
Curved Vaned

§0.00
5.00

Use Both
Exclude Nonhe

57.22
4.01
2.99

12.46
0.34
1.62
0.09
0.42
4.32
6.60
1.00
0.07
0.38

0.12026
2.50
0.14

18.42

R Di-13_Combination Inlet On Grade - 1

ft¥ls
it

f/ft
fift

%

%
ft¥/s
ft¥s

fft

Bentley Systems, Inc.

Bentley FlowMaster VBI (SELECTserles 1) [08.11.01.03)

27 Siemons Company Drive Suite 200 W Watertown, CT 06798 USA +1.203.766-1666

1of 2
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Worksheet for DI-14_Combination Inlet On Grade - 10 yr

Project-Description
Solve For
Input:Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options
Caloulation Optlon
Grate Flow Option

Restilts

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gufter Depression -
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Fagtor
Side Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interoeption Length

12/8/2013 6:04:10 PM

Efficlency

1.00
0.02200
1.50
0.08
0.02
0.016
4.00
1.50
1.50
6.00
Curved Vaned

50.00
5.00

Use Both
Exclude None

99.49
0.99
0.01
5.20
0.18
0.34
0.09
0.42
2,96
6.60
1.00
0.13
0.75

0.23198
2.50
0.46
6,48

Bentley Systems, Inc,

ft’le
fuft

fi/ft
frkt

%

fu/t

Bentley FlowMaster V8i {SELECTserles 1) [08.14.01.03]
27 Siemons Gompany Drive Suite 200 W Watertown, CT 06798 USA +1-203-756-1666
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Worksheet for 100 YR DI-14 Combination Inlet On Grade - 1

Project Description
Solve For
Input:Data

Discharge

Slope

Gutter Width

Gulter Cross Slope
Road Cross Slope
Roughness Cosfficlent
Local Depreasion
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

" Options

Caloulation Option
Grate Flow Option

Results:

Efficlency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Guiter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratio
Equlvalent Cross Slope
Active Grate Length
Length Factor

Total interception Length

121812013 6:04:14 PM

Efficlency

2.00
0.02200
1.50
0.08
0.02
0.016
4.00
1.50
1.50
5.00
Curved Vaned

§0.00
5.00

lJse Both
Exclude None

87.90
1.76
0.24
7.31
0.24
0.60
0.09
0.42
3.32
6.60
1.00
0.11
0.58

0.18494
250
0.30
8.41

Bentley Systems, Inc.

ft3ls
fuft

fifft
f/ft

fhrit

ft

Bentley Flowlliaster VBi (SELECTsorles 1) [08.11.01.03)

27 Siemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1.203.765.1666 Page 1 of

2
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Worksheet for DI-15_Combination Inlet On Grade - 10 yr

Project Description

Solve For Efficiency

InputData

Discharge 9.66 fi¥s
Slope 0.03800 1/t
Gutter Width 1.50 ft
Gutter Cross Slope 0.08 i/t
Road Cross Slope 0.02 it
Roughness Coefiicient 0.016
Local Depression 4.00 iy
Local Depression Width 150 ft
Grate Width 1.50 ff
Grate Length 500 +#t
Grate Type Curved Vaned

Clogging §0.00 %
Curh Opening Length 500
Optiohs

Caloulation Option Use Both

Grate Flow Option Exclude None

Efficiency 60.85 %
Intercepted Flow 491 ftols
Bypass Flow 4.78  ftifs
Spread 1271 fi
Depth 034
Flow Area 1.68 fi2
Gutter Depression 0.09 ft
Total Depression 042
Velocity 874 s
Splash Over Velocity 6.60 fifs
Frontal Flow Factor 1.00

Side Flow Factor 0.05
Grate Flow Ratlo 0.38
Equivalent Cross Slope 0.11830  fuft
Active Grale Length 250 #
Length Factor 0.10
Total Interception Length ft

25.09

Bentley Systerms, Inc. Bentley FlowMaster V8 (SELECTserles 1) [08,11.01.03)
121812043 6:05:55 PM 27 Slemons Company Drive Suite 200 W Watertown, CT 06796 USA +1-203-755-1866 Page 1 of 2



Solve For

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Ciogging

Curb Opening Length

Calculation Option

Grate Flow Option

Efficlency

Curved Vaned

Use Both
Exclude None

Worksheet for 100 YR DI-15 Combination Inlet On Grade - 1

2499
0.03800
1.50
0.08
0.02
0.016
4.00
1.50
1.50
6.00

§0.00
5.00

Efficiency 33.41
Intercepted Flow 8.36
Bypass Flow 16.64
Spread 18.47
Depth 0.46
Flow Area 3.48
Gutter Depression 0.09
Total Depression 0.42
Velocity 7.18
Splash Over Velocity 6.60
Frontal Flow Factor 0.95
Side Flow Factor 0.03
Grate Flow Ratio 0.24
Equivalent Cross Slope 0.08686
Active Grate Length 2.50
Length Factor 0.06
Tofal Interception Length 45,02

/s
ft/ft
ft

fi/it
ft/ft

ft
ft
ft

%
ft

fi/s

ft/ft
ft

Bentley Systems, Inc.
11212014 1:14:27 PM

Bentley FlowMaster V8i (SELECTserles 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2
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Solve For

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient

Local Depression

Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb: Opening Length

Efficiency

2.01
0.03800
150
0.08
0.02
0.016
4.00
1.50
1.50
5,00
Curved Vaned

50.00
5,00

ft*ls
fuft

/it
fi/ft

Caleulation Option
Grate Flow Option.

Use Both
Exclude None

Efficiency
Intercepted Flow
Bypass Flow
Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow. Factor
Side Flow Factor
Grate Flow Ratlo
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

88.74
1.78
0.23
6,45
0.22
0.48
0.09
0.42
4.16
6.60
1.00
0.08
0,65

0.20243
2.50
0.27
9.40

%
ft¥/s
ftils

ft
ft2

ft
ftfs
fi/s

Tt

ft

11212014 1:13:56 PM

Bentley Systems, inc.

Bentley FlowMaster V8i (SELECTserles 1) [08.11.01.03)

27 Siemons Company Drive Suite.200 W Watertown, CT 086795 USA +1-203-755-1666 Page 1 of 2
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Solve For
Digcharge
Slope
Gutter Width

Gutter Cross Slope
Rodad Cross Slope
Roughness Coefficient
Local Depression
Loeal Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Calculation Option
Grate Flow: Option

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontat Flow Factor
Side Fiow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

4218/2013 6:08:22 PW

Effigiency

3.24
0.03800
1.80
0.08
0.02
0.018
4,00
1.60
1,60
5.00
Curved Vaned

50.00
5,00

Use Both
Exclude None

78.81
248
0.75
8,04
0.25
0.71
0.09
0.42
454
6.60
1.00
0.07
0.54
0.17218
250
0.20

12.66

fitls
ft/ft

ferft
it

%
f*fs
s

fuft
ft

Bentiey Systems, Inc.

Bentley FlowMaster V8I (SELECTserles 1) [08.11.04.03]

27 Slemons Company Drive Suite 200 W Watertown, CT 06785 USA 44.203-755-1666 Page 1 of 2
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Solve For

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Deprassion
Local Deprassion Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

(o]:

Ryt

Caloulation Option
Grate Flow Option

Efflciency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factot

Grate Flow Ratlo
Equivalent Cross Slope
Active Grate Length
Langth Factor

Total Interception Length

121812013 6:11:31 PM

Worksheet for DI-17_Combination Inlet On Grade - 10 yr

Efficiency

575
0.04740
150
0.08
0.02
0.016
4,00
1.5Q
1.50
5,00
Curved Vaned

50.00
£.00

Use Both
Exclude Nona

fi’ls
fuit

fuft
ft/ft

63.01
3.62
213
9.81
0.29
1.03
0.09
0.42
6,68
6.60
1.00
0.05
0.45

0.14670
2,50
0.13

18.95

Bentley Systems, e,

27 Slemons Company Drive Suite 200 W Watertown, GT 06795 USA +1.203.765-1666

At

it

Bentley FlowMaster V8i (SELECTserles 1) (08.11.04.03]
Page 1 of 2
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Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefflcient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging
Curb Opening Length

Calculation Option
Grate Flow Option

Efficlency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equlvalent Cross Slope
Actlve Grate Length
L.ength Faotor

Total Interception Length

Efficlency

17.64
0.04740
1.50
0.08
0.02
0.016
4.00
1.50
1.50
6.00
Curved Vaned

50.00
5.00

Use Both
Exclude None

39.10
6.90
10.74
16.45
0.40
2,45
0.09
0.42
7.19
6.60
0.95
0.03
0.29
0.10051
2.50
0.07
38.07

Worksheet for 100 YR Di-17 Combination Inlet On Grade - 1

ft¥ls
ftt
ft

ft/ft
fi/t

ft
ft

%
ft

%
ftfs
ft¥ls
ft

ft
fe2
ft

ft
ftls
ft/s

fuft
ft

Bentley Systems, Inc.  Bentley FlowMaster V81 (SELECTserles 1) [08.11,01,03]
1/212014 1:13:27 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.203-755-1666 Page 1 of 2
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Solve For Efficiency

Worksheet for Di-18_Combination Inlet On Grade - 10 yr

Discharge 2.23
Slope 0.04720
Gutter Width 1.50
Gutter Cross Slope ' 0.08
Road Cross Slope 0.02
Roughness Coefficient 0.016
Local Depression 4.00
Local Depression Width 1.50
Grate Width 1.60
Grate Length 5.00
Grate Type Curved Vaned

Clogging 50.00
Curb Opening Length 5.00

XA

Calcutation Option Use Both
Grate Flow Option Exclude None

ft¥fs
fu/ft
ft

f/ft
fuft

ft
ft
ft

%
it

Efficlency 86.90
Intercepted Flow 1,94
Bypass Flow 0.29
Spread 6.43
Depih 0.22
Flow Area 0.48
Gutter Depression 0.09
Total Depression 0.42
Velocity 4,63
Splash Over Velocity 6.60
Frontal Flow Fagctor 1.00
Side Flow Factor 0.06
Grate Flow Ratlo 0.65
Equivalent Cross Slope 0.20274
Active Grate Length 2.50
Length Factor 0.24
Total Interception Length 10.47

fils
ft/s

fuft
ft

ft

Bentley Systems, Inc.

Bentley FlowMaster VBI (SELECTserles 1) [08.11.01.03)

1/2/2014 1:12:36 PM 27 Siemons Company Drive Suite 200 W Watertown, GT 06795 USA +1-203-755-1666 Page 1 of 2
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Worksheet for 100 YR Di~18_Combination Inlet On Grade - 1

Efftciency

[alor]

Discharge

Slope

Gutier Width

Guitter Crass Slape
Road Cross Slope
Roughness Coefficient

Local Depression

Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Calculation Option
@Grate Flow Option

Efficlency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Guiter Depression
Total Depression
Velocity

Splash Over Veloolty
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratio
Equivalent Cross 8lope
Active Grate Length
Length Factor

Total Interception Length

PO e - wrsmn o A e =

121812013 6:15:02 PM

375 #Ys

0.04720 i
1.50 ft
0.08 fuft
0.02 it
0.016
4:.00 in
1.50 ft
1.50 ft
500 ft

Curved Vaned

50,00 9%
500 1

Use Both
Exclude None

7370 %
2,768 ftUs
0.99 ft¥s
817 #t

026 ®
0.74 12
0.09
042 #t
510 fi/s
6.60 ft/s
1.00
0.06
0.63
0.16993  fuf
250 it
0.17
14.48 ft

Bentley Systems, Inc. Bentley FlowMaster V8I (SELECTseries 1) {08.11.01.,03)

27 Stemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.-203-756-1668 Page 1 of 2
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Fa

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression

Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Curved Vaned

Worksheet for DI-19 Combination Inlet On Grad

e

9.13
0.03260
1.50
0.08
0.02
0.016
4,00
1.50
1,50
5.00

50,00
5.00

e-10 yr
e i

ft¥/s
fi/ft

ft/it
ft/ft

Calculation Option
Grate Flow Option

Use Both
Exclude None

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velogity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

61.77
4,73
4.40

12.81
0.35
1.71
0.09
0.42
6.34
6.60
1.00
0.05
0.35

0.11749

2.50
0.11
23.50

%
ft¥/s
ft*s
ft

ft
ft
ft

ft's
fi/s

fi/ft

ft

112/2014 4:12:00 PM

Bentley Systems, Inc.

Bentley FlowMaster VBi (SELECTseries 1) [08.11.01,03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203.755-1666

Page 1 of 2
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[

Solve For Efficlency

[

Discharge 28,74
Slope 0.03280
Gutter Width 1.50
Gutter Cross Slope 0,08
Road Cross 8lope 0.02
Roughness Coefficient 0.016
Loeal Depression 4,00
Local Depression Width 1.50
Grate Width 1.50
Grate Length 5.00
Grate Type Curved Vaned

Clogging 50.00
Curb Qpening Length 5.00
fiohs:

Caloulation Option Use Both

Grate Flow Option Exclide None

Worksheet for 100 YR DI-19_Combination inlet On Grade - 1

N

ft¥fs
fu/t
ft

/it
ft/ft

%
ft

Efficlency 33.63
Intercepted Flow 8.63
Bypass Flow 1711
Spread 19.28
Depth 0.47
Flow Area 3.77
Gutter Depression 0.09
Total Depression 0.42
Velocity 6.82
Splash Over Velocity 6.60
Frontal Flow Factor -0,98
Side Flow Factor 0.03
Grate Flow Ratio 0.28
Equivalent Cross Slope 0.08404
Active Grate Length 2,50
Length Factor ' 0.06
Total Interception Length 44.40

%
ft¥fs
ft'ls
ft

ft
ft2

ft
ft/s
ft/s

fi/ft
ft

ft

Bentley Systems, Inc.
11212014 1:11:37 PM

27 Siemons Company Drive Sulte 200 W Waterfown, CT 06795 USA +1.203-765-1666

Bentley FlowMaster V81 (SELECTserles 1) [08.11.01,03]

Page 1 of 2
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Worksheet for Di-20_Combination Inlet On Grade - 10 yr

Wit
Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughhess Cosfficiant
Lotal Dapression

Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Operiing Length

Galeulation Option
Grate Flow Option

Efficlency

intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratlo
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

121812013 6:22:53 PM

Efficiency

229
0.03300
1,50
0.08
0.02
0.016
4.00
1.50
1.60
5.00
Curved Vaned

£60.00
6.00

Use Both
Exclude None

85.27
1.98
0.34
7.09
0.23
0.57
0.09
0.42
4.02
6.60
1.00
0.08
0.60

0.18922
2.50
0.25
9.91

fls

%

ft¥/s

fttls

ﬂ?

ft
ft's

fuft

Bentley Systems, Inv.

Bentley FlowMaster VBI (SELECTserlos 1) [08.11,01.03)

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203.756.1666 Page 1 of 2



Worksheet for DI-21_Combination Inlet On Grade - 10 yr

[Fieigets

Solve For

Efficlency

Discharge 9.40
Slope 0.03280
Gutter Width 1.50
Gutter Cross Slope 0.08
Road Cross Slope 0.02
Roughnass Coefficient 0.016
Local Depresslon 4.00
Logcal Depression Width 1.50
Grate Width 1.50
Grate Length 7.50
Grate Type Curved Vaned

Clogging 50,00
Curb Opening Length 7.50

(@tions

Calculation Option Use Both

Grate Flow Option Exclude None

R

Efficiency 60.83
Intercepted Flow 5.72
Bypass Flow 3.68
Spread 12.94
Depth 0.35
Flow Area 1.74
Guiter Depression 0.08
Total Depression 0.42
Velocity 5.39
Splash Over Veloclty 8.06
Frontal Flow Factor 1.00
Side Flow Fastor 012
Grate Flow Ratio 0.34
Equivalent Cross Slope 0.11647
Active Grate Length 3.75
Length Factor 0.16
Total Interception Length 23,96

ft¥/s
ftift

feft
fifft

ft¥s
ft*/s
ft
ft

ft
ft
fi/g
ft's

ft/ft
ft

ft

Bentley Systems, Inc.
11212014 1:11;12 PM

Bentiey FlowMaster VBI (SELECTserios 1) [08.11.01.03}

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2
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Worksheet for 100 YR Di-21_Combination inlet On Grade - 1

Discharge

Slope

Gutter Width
Gutter Cross Slope
Road Cross Slope

Roughness Coefficient

Local Depression

Local Depression Width

Grate Width
Grate Length
Grate Type
Cloaging

Curb Opening Length

iy

Calculation Option
Grate Flow Option

Curved Vaned

28.11
0.03280

1.60
0.08
0.02

0.016

4.00
150
1,60
§.00

50.00
5.00

ft*ls
fiift
ft

fuit
fi/ft

Efficiency 31.41
Intercepted Flow 9.14
Bypass Flow 19.97
Spread 20.18
Depth 0.49
Flow-Area 413
Guiter Depression 0.09
Total Depression 0.42
Velocity 7.058
Splash Over Velocity 6.60
Frontal Flow Factor 0.96
Side Flow Factor 0.03
Grate Flow Ratio 0.22
Equivalent Cross Slope 0.08101
Active Grate Length 2.50
Length Factor 0.05
Total Interception Length 47.89

%
s
ft¥/s
ft

ft
ft2

ft/s
ft/'s

fr/ft

ft

Bentley Systems, Inc,

Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03)

11212014 1:10:42 PM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.203-755-1666 Page 1 of 2




Worksheet for DI-22_Combination Inlet On Grade - 10 yr

Project Desoription

Solve For

Inpy

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Cosfficient
Local Depression
Local Depression Width
Grate Wikth

Grate Length

Grate Type

Clogging

Curb Opening Length

Options:
Calculation Option
Grate Fiow Option

Results

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Veloclty

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

1218/2013 6:28:33 PM

Efficlency

1.34
0.03280
1.50
0.08
0.02
0.016
4.00
1.60
1.50
5.00
Curved Vaned

50.00
6.00

Use Both
Exclude None

96.56
1.29
0.05
5.46
0.20
0.37
0.09
0.42
3.66
6.60
1.00
0.10
0.73

022530
250
0.35
741

Bentley Systems, Inc.

ft¥/s
ft/t

f/ft
ft/t

%

fift
fi

ft

Bentley FlowMaster V8I (SELECTseries 1) [08.11.01.03)

27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-7566-1666 Page 1 of 2
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Efficlency

Discharge

Slope

Guitter Width

Gutter Cross Slope
Road Cross Slops
Roughness Coefficient
Logal Depression
Loval Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Caleutation Option
Grate Fiow Option

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Dapression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

121612013 6:28:39 PM

272
0.03280
1,60
0.08
0.02
0.0186
4.00
1,50
1.50
5.00
Curved Vaned

50.00
5,00

Use Both
Exclude None

80.04
2.20
0.52
7.68
0.24
0.66
0.09
0.42
4.14
6.60
1.00
0.08
0.56

0.17826
2,50
0.23

Blentiey Systems, Inc.

27 Slemons Company Drive Suite 200 W Watertown, CT 06798 USA +1.203-755-1866

11.02

fils
fi/ft

it

ftrft

%
/s
s
ft

ﬁz

ftfs
ftis

ftift

Bentley FlowMaster V8i {(SELECTseries 1) [08.11,01.08)
Page 1 of 2
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Solve For

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging
Curb Opening Length

Calculation Option
Grate Flow Option

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Slde Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Worksheet for Di-23_Combination Inlet On Grade - 10 yr

Efficiency

14,68
0.05000
1.50
0.08
0.02
0.016
4,00
1.50
1.50
2.50
Curved Vaned

50,00
10,00

Use Both
Exclude None

60.76
8.92
5.76

14.22
0.37
2.09
0.09
0.42
7.03
4.61
0.78
0.01
0.31

0.10769
1.25
0.25

34.36

ft¥fs
fifet
ft

fi/ft
ft/ft

%
ft

%
ft¥/s
fti/s
ft

ft
f2
ft

ft/s
ftis

ftft
ft

ft

1/212014 1:10:14 PM

Bentley Systems, Inc,

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755.1666

Bentley FlowMaster V8i (SELECTseries 1) [08.14.01.03]
Page 1 of 2
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Worksheet for 100 YR Di-23_Combination Inlet On Grade - 1

Efficlency

= e

Discharge 45.97
Slope 0.05000
Gutter Width 1.50
Gutter Cross Slope 0.08
Road Cross Slope 0.02
Roughness Coefficient 0.016
Local Depression 4,00
Local Depression Width 1.50
Grate Width 1.50
Grate Length 2.50
Grate Type Curved Vaned

Clogging. 50.00
Curly Opening Length 10.00
Calculation Option Use Both

Grate Flow Option Exclude:None

s
ft/ft
ft

ftift
fift

ft
ft
ft

%
fi

Efficiency 32.68
Intercepted Flow 16,02
Bypass Flow 30.95
Spread 2216
Depth 0.53
Flow Area 4.98
Gutter Depression 0,09
Total Depression 0.42
Veloelty 9.23
Splash Over Veloacity 4.61
Frontal Flow Factor 0.58
Side Flow Factor . 0.00
Grate Flow Ratio 0.20
Equivalent Cross Slope 0.07526
Active Grate Length 1.256
Length Factor 0.13
Total Interception Length 68.82

s
s
ft

ft
ftz
ft

ft
fi/s
ft/s

Fift
ft

Bentley Systems, Inc.
1/2/2014 1:09:44 PM

27 Siemons Gompany Drive Suite 200 W Watertown, CT 06795 USA +1-203.755-1666

Bentley FlowMaster V8i (SELECTserles 1) [08.11.01.03)
Page 1 of 2
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T
Digcharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression

Local Depression Width
Grate Width

Grate Length

Grate Type

Cilogging

Curb Opening Length

Opticis.

Caiculation Option
Grate Flow Option

Efficlency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Bplash Over Velocity
Frontal Flow Factor
8ide Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

121812013 7:14:04 P

Efficiency

14.05
0.05000
1.50
0.08
0.02
0.016
4.00
1.60
1.50
5.00
Curved Vaned

50.00
5.00

Use Both
Exclude None

43.78
6.15
7.90

13.97
0.37
2.02
0.00
0.42
6.96
6.60
0.97
0.03
0.32

0.10027
2.50
0.07

33.44

ft'/s
fuft

ft/t
R/ft

fiift

ft

Bentley Systems, Inc.

Bentley FlowMagter V8I (SELECTserles 1) [08.11,01.03]

27 Siemons Company Drive Buite 200 W Watertown, CT 06705 USA +1-203.755-1665 Page 1 of 2



Worksheet for 100 YR DI-24_Combination Inlet On Grade - 1

ProjectiDesetiption N :
Solve For Efficlency
Discharge 2552 fiys
Slope 0.05000  fust
Guiter Width 1.00
Gutter Cross Slope 0.08 it
Road Cross Slope 0.02 M
Roughness Coefficient 0.016
Local Depression 400 in
Local Depression Width 1.00
Grate Width 1.00
Grafe Length 500
Grate Typs Curved Vaned
Clogging 50.00 %
Curb Opening Length 500 #
Optigns.
Catoutation Qption Use Both
Grate Flow Option Exclude None
Efficiency 24,38 %
Intercepted Flow 6.21 fiYs
Bypass Flow 19.31 fi¥s
Spread 17.84
Depth 0.42
Flow Area 321 2
Gutter Depression 006
Total Depression 039
Velogity 7.94 fiss
8plash Over Velocity 6.60 fiss
Frontal Flow Factor 0.88
Side Flow Factor 0.03
Grate Flow Ratio 0.16
Equivalent Cross Slopa 0.08316  fi/ft
Active Grate Length 250 ft
Length Factor 0.05
50.62

Total Interéeption Length

Bentley Systems, Inc. Buntiey FlowMaster Vi (SELECTseries 1) [08.11.01.03)
12/8/2013 7:13:27 PM 27 Siemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1.203-756-1666 Page 1 of 2



Wor

Siie

Solve For Efficlency

Discharge

Slope.

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression

Local Depression Width
Grate Width

Grate Length

Grate Type Curved Vaned
Clogging

Curb Opening Length

Lh)e

Calculation Option Use Both
Grate Flow Option

Exclude Nore

ksheet for DI-25_Combination Inlet On Grade - 10 yr

10.76
0.04060

1,00
0.08
0.02

0.016

4,00
1.00
1.00
2.50

50.00
10.00

ft¥ls
filft
ft

f/ft
fuft

ft
ft
ft

%
ft

Efficlency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratlo
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

6268

6.74
4,02

13.35

0.33
1.81
0.06
0.39
5.94
4.61
0.88
0.01
0.22

0.10565

1.25
0.31

28.64

%
fels
ft'/s
ft
ft
ft*

ft
f/s
ft/s

fr/ft
ft

11212014 1:08:54 PM

Bentley Systems, Inc,
27 Siemons Gompany Drive Suite 200 W Watertown, CT 06795 USA +1-203-755+1666 Page 1 of 2
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Discharge

Slope

Gutter Width

Gutter Cross Slopa
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

R
Caleulation Option Use Both
Grate Flow Option Exclude None

Efficiency

Curved Vaned

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Qver Velocity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

42.95
0.04050

1.00
0.08
0,02

0.016

4.00
1.00
1.00
2,60

50.00
10.00

30.57
13.13
29.82
22.62

0.51
5.15
0.06
0.39
8.34
4.61
0.66
0.00
0.13

0.06924

1.25
0.13

66.00

ft¥s
ft/it
ft

fi/ft
firit

%
ft

%
ft¥fs
ft¥/s
ft

ft
ft?
ft

ft
ft/s
fi's

fit/ft
ft

ft

1122014 1;08:20 PM

Bentley Systems, Inc.
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2

Bentley FlowMaster V8I (SELECTseries 1) [08.14.01.03)
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Worksheet fo

Destipion”

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depressioh Width
Grate Width

Grate Length

Grate Type

Glogging

Curb Opening Length

Optisns

Caloulation Option
Grate Flow Option

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Dapression
Total Depression
Velocily

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

1216/2013 7:13:61 PM

r DI-26_Combination inlet On Grade - 10 yr

Efficlency

8.90
0.04050
1.00

0.08 -

0.02
0.016
4,00
1.00
1.00
5.00
Curved Vaned
60.00
5.00

Use Both
Exclude None

41,10
3.66
5.24

12.40
0.3
1.67
.06
0.39
5.87
6.60
1.00
0.05
0.24

0.11248
2.50
0.10

Bentley Systems, Inc.

27 Siemons Company Drive Suite 200 W Watertown, CT 08795 USA +1-203-755-1666

2547

fits
fit

fisft
fist

ft’ls
fils

ft?

ft
ft/s

ft/ft

Bentley FlowMaster V8 (SELECTseries 1) {08.11.01.03)
Page 1 of 2




IR TV

Description

Discharge

Siope

Gutter Width

Gutter Cross: Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb. Opening Length

Calculation Option
Grate Flow Option

Efficiancy

Infercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

8plash Over Velocily
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Fagtor

Total Interception Length

121812013 7:13:15 PM

Efficlency

20.31
0.04050
1.00
0.08
0.02
0.018
4.00
1,00
1.00
5.00
Curved Vaned

§0.00
5,00

Use Both
Excludle None

28.50
6,79
14.52
17.03
0.40
2.3
0.06
0,39
6.93
6.60
0.7
0.03
0.17
0.08635
2.50
0.08
A2.24

Bentley 8ystams, Inc¢,

Worksheet for 100 YR DI-26_Combination Inlet On Grade - 1

ft*/s
fift

fuft
fuk

fi/s
ft’s

fi/ft

Bentley FlowMaster VBI (SELECTseries 1) [08:11.01,03)
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-765-1666




Efficiency

Discharge

Elope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughinass Coefficlent
Local Depression
Local Depression Width
Grate Width

Grate Length

QGrate Type

Clogging
Curb Opening Length

Curved Vaned

9.02
0.01300
1.00
0.08
0.03
0.016
4.00
1.00
1.00
5.00

50.00
5.00

ftils
fi/ft
ft

fi/ft
fifft

ft
ft
ft

Calculation Option
Grate Flow Option

Use Both
Exclude None

Effisiency
intercepted Flow
Bypass Flow
Spread

Depth

Flow Area

Guiter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Siope
Active Grate Length
Length Factor

Total Interception Length

50.25
4.53
449

12,05
0.41
2,20
0.06
0.38
4.09
6.60
1.00
0.12
0.23

0.11673
2.50
0.14

17.81

ft/ft
ft

ft

11212014 1:07:49 PM

Bentley Systems, inc.

Bentley FlowMaster V8! (SELECTserles 1) [08.11.01.03)
27 Biemons Company Drive Suite 200 W Watertown, CT (6795 USA +1.203.755-1666 Page 1 of 2
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Worksheet for 100 YR DI-27_Combination Inlet

P
Solve For Efficiency
BT,
InpuBatE
Discharge
Slope
Gutter Width
Gutter Cross Slope
Road Cross Slope

Roughness Coefficient
Local Depression

Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Curved Vatied

s

Sy

OBliols
Calculation Option
Grate Flow Option

IReSi

Efficiency
Intercepted Flow

Use Both
Exclude None

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Slde Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

41.82
0.01300

1.00
0.08
0.03

0.016

4.00
1.00
1.00
5.00

50.00

5.00

27.02
11.30
30.52
21.55
0,70
6.99
0.05
0.38
5.98
6.60
1.00
0.06
0.13

0.07832

2.50
0.06
43.10

On Grade - 1

fi'ls
ftiit
ft

Tt
fi/it

ft
ft
ft

%

%
ft¥/s
ft¥/s

ft
fr2
ft

f/s
ft/s

f/ft
ft

t

17212014 1:07:22 PM

Bentley Systems, Inc,
27 Stemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755.1666 Page 1 of 2

Bentley FlowMaster V8l (SELECTserles 1) [08.11.01.03]
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Solve For

piEEE
Discharge
Slope
Gutter Width

Giitter Crogs Slope
Road Cross Slope
Roughness Coefficient

Local Depression
Looal Depression Width
Grate Width

Grate Length

Grate Type P-50 mm (P-1-7/8")

Clogging
Curb Opening Length

10.24
0.01290

1.00
0.08
0.04

0.016

4.00
5.00
1.00
6.50

50.00

6.50

ft¥s
ftift
ft

fi/ft
fitt

ft
ft
ft

%
ft

Use Both
Exclude None

Calculation Oplion
Grate Flow Option

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

5449

5,58
4.66

10.59

0.46
2.26
0.04
0.37
4.52

10.87

1.00
0.24
0.25

0.05846

3.25
0.1

28.38

%
ft*/s
ft¥/s
ft

ft
ft2
ft

/s
ft’'s

fuft
ft

ft

Bentley Systems, Inc.

11212014 1:06:52 PM

Bentley FlowMaster V81 (SELECTseries 1) [08.11.01.03)

27 Stemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203.755.1666 Page 1 of 2
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Worksheet for 100 YR Di-28_Combination Mod Type11

Solve For Efficlency

Discharge 23.52
Slope 0.01290
Guiter Width 1.00
Gutter Cross Slope 0,08
Road Cross Slope 0.04
Roughness Coefficient 0.016
Local Depression 4.00
Locdl Depression Widih 1.00
Grate Width 1.00
Grate Length 6.50
Grate Type P-50 mm (P-1-7/8")

Clogging 50,00
Curb Opening Length 6.60
Calculation Option Use Both

Grate Flow Option Exclude None

RS
Efficiency 46.62
Intercepted Flow 10.97
Bypass Flow 12.65
Spread 14,62
Depth 0.62
Flow Area 4.23
Gutter Depression 0.04
Total Depression 0.37
Velocity 5,56
Splash Over Velocity 10.37
Frontal Flow Factor 1.00
Side Flow Factor 0.15
Grate Flow Ratio 0.18
Equivalent Cross Slope 0.10793
Active Grate Length 3.25
Length Factor 012
Total Interception Length 27.86

%
/s
ft*/s
ft

fe2
ft
ft
ftls
ft/s

fu/ft
ft

Bentley Systems, inc.
11212014 11:51:01 AM

Bentley FlowMaster V81 (SELECGTserles 1) [08.11.01.08)

27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.203-765-1666 Page 1 of 2




WSPG OUTPUT




Akt hkhkwhk kb b x bk Ak ok n
Water Surface Profi
XP WSP3

Engine Version 1.2
XP Software

L

INPUT FILE

EAAK ARk AR KA AR Rk ke k

C:\Users\p0044959\XPS\wspg2010\Samples\MAIN STREET

Computed 12/08/13

TITLE INFORMATION

Hhkkkhkkkhhkkkdkh ok k ok

RESULTS

FTRKKKXE KA XK R ARk k &k

Rk kk ok kkhkkhkh ok ok ok k ok

le Gradient (WSPG)

06/09/2010

www.xpsoftware.com
Ahkhkkkkkthkdhkkhkw k&

khhkkkk ko kkkodkd *okkk

19:34:49

dkkkkdkkkh ok Fhkkkk ok k

LA R e

Composite Profile:

ELEMENT TYPE STATION INVERT  GROUND
CRITICAL FROUDE SLOPE NORMAL  CROSS
NAME ELEV ELEV
DEPTH NUMBER DEPTH SECTION
###
"Node20"  Outlet -16224.00 1898.30 1902.61
2.624 0.000 0.00000 0.000 Pipe
vi.p." -16113.56 1899.44 1903.75
2.624 1.264 0.01035 2.449 Pipe
ui.p." -16043.60 1900.17 1204.48
2.624 1.397  0.01035 2.449 Pipe
"ip.n -15997.89 1900.64 1904.95
2.624 1.533  0.01035 2.449 Pipe
"i.p." -15961.99 1901.01 1905.32
2.624 1.672  0.01035 2.449 Pipe
"i.p." -15921.68 1901.33 1905.64
2.624 1.81¢  0.01035 2.445 Pipe
"Linkl8"  Reach -15905.12 1901.60 1906.00
2.624 1.968 0.01035 2.44° Pipe
"DI28" Junction  -15899.12 1901.€0 1906.57
2.811 0.000 0.00000 0.000 Pipe
"i.p.n -15890.41 1901.65 1906.63
2.811 0.000 0.00712 3.000 Pipe
vLinkl7"  Reach -15816.23 1902.19 1907.34
2.811 0.000 0.00712 3.000 Pipe
"MH13" Junction  -15811.23 1902.19 1907.34
2.780 0.000 0.00000 0.000 Pipe
"Link16"  Reach -15405.60 1906.00 1916.42
2.780 0.000 0.00239 3.000 Pipe
nMH120 Junction  -15400.60 1906.00 1964.20
2,666 0.000 0.00000 0.000 Pipe
HYDRAULIC JUMP at -15316.66 of length 0.14
"ip.w -15316.66 1902.64 1967.84
2.666 0.000 0.04334 1.515 Pipe
"i.p." -15316.66 190°9.64 1967.84
2.566 3.027 0.04334 1.515 Pipe
ni.p.m -15264.47 1911.90 1970.10
2.666 2.969 0.04334 1,515 Pipe
ni.p." -15203.72 1914.53 1972,73
2.666 2.760 0.04334 1.515 Pipe
"i,p.v -15169.67 1916.01 1974.21
2.656 2.564 0.04334 1.515 Pipe
"ip.n -1514¢.90 1917.00 1975.20
2.666 2.378  0.04334 1.515 Pipe
"i.p.v -15130.29 1917.71 1975.91
2.666 2.203 0.04334 1.515 Pipe
"i.p.n -15117.20 1918.25 197€.45
2.666 2.027 0.04334 1.515 Pipe
vi.p." -15108.23 1918.67 1976.87
2.666 1.880 0.04332 1.515 Pipe
"Link15"  Reach -15100.68 1913.00 1931.06
2.666 1.729 0.04334 1.515 ripe
NH1L Junction  -15095.68 1919.00 1931.06
2.420 0.000  0.00000 0.000 pipe
"i.p." -15079.40 1219.79 1931.65
2.420 3.470  0.04272 1.279 Pipe
nip.n -14916.38 1927.74 1939.30
2.420 3.274  0.04872 1,279 Pipe
"ip.v -14852.99 1930.53 1942.59

1900.

1901.

1202

1302.

1903.

19203.

1903.

1904

1904.

1905.¢

1906.

1514.

1911.

1913.

191¢6.

1917.

1918.

1919..

1920.

1920.

1221.

1920.

1921,

1929.

1031,

747

819

.432

€04
082
310

504

411

662

.378

319

191

472

706

761

549

166

667

081

279

072

054

899

.071
.984
.904
.811
.000
.674
.150

.329

.680
.553
.571
.632
.697
.765
.836
.913
.994
.081
.279
.279
.318

.367

\BANANZA-OWENS_2013.wsx

67.

67.

67.61 I
84.91 ’ 12.
o

84 .
84,
81.
81.

70.

70.
70.
70.
70.
70.
70.
70.
70.
70.
70.
55.
58.

55

55

.61

.61

61

61

91

05

0s

62

62

€2

62

62

62

62

62

62

62

62

c8

£8

CAPAcTY) o=

e
Dw‘:—l—ﬁ__:_?'\’z:_

VELOC. VELOC. ENERGY SUPER
HEAD GRADE LN ELEV

10.95 1.86 1902.61 0.000
11.26 1.97 1903.79 0.000
11.81 2.17 1904.60 0.000
12.39 2.38 1905.19 0.000
12.9% 2.62 1905.70 0.000
13.63 2.88 1906.172 0.000
14.29 3.17 1906.67 0.000
34 2.36 1906.77 0.000
12.01 2.24 1906.90 0.000
12:01. 2.24 1508.10 0.000
11.47 2.04 1908.328 0.000
11.47 2.04 1914 .37 0.000
9.99 1.55 1914.93 0.000
9.98 1.55 1915.87 0.000
19.13 5.68 1916.87 0.000
18.34 5.51 1918.98 0.000
17,97 5.01 1921.18 0.000
17.13 4.56 1922.26 0.000
16.33 4.14 1222.90 0.000
15.57 3.77 1923.31 0.000
14.85 3.42 19823.5% 0.000
14.16 3.1 1923.738 0.000
13.50 2.83 1923 .91 0.000
19.38 5.83 1926.11 0.000
12.38 5.83 192F,90 0.000
18.62 5.38 1934 .44 0.000
17.75 4.892 1936.79 0.000

L€8

‘2 gonovED)

17efs

DESie
(Suebblea_




2.420
2.420
2,420
2,420
2,420
2,420
2,420
2.420
2.420
2.420
"inklan
2,420
UMHIOW
2,277
2.277
2.277
"Linkl 3
2,271
lIMHg W
2,125
2,128
2,128
2,125
"Linki2
2.128
“MHS n
1.97¢9
1.979
1.9879
1.979
1.97%
1,979
1.978
1,979
1.979
1.979
1.979
1.97%
1,979
thinklin
1,979
IIMH'] n
1.784
1,784
1.784
1.784
1.784
1.784
1,784
1,784
1.784

1,784

3.053 0
vLp, "
2.846 [
vip.n
2,651 0
"iLp.t
2.469 0.
ui.p_n
2.297 0
"i.p."
2,135 0.
ni‘p. .
1,982 [}
"i.,[)ﬂ'
1.838 0
Ili.p‘ "
1.702 0.
lli.p.’ll
1.873 0.
Reach
1.450 0.
Junction
0.000 0
ni_pwu
2,368 0
"ip.n
2.254 0
Redch
2,087 0.
Junction
0.000 0
ni'p' "
3.088 0.
ni‘p_ "
2.855 0
wi.p,n
2.665 0.
Reach
2,486 0.
Junction
0. 000 0.
ni.p_u
3.538 0.
"iLp.t
3,473 0.
ui{p.u
3.246 0.
LER -
3.034 0.
ui_p. "
2.834 0.
g Pt
2,647 0.
tip.®
2.472 0.
ui‘p.u
2.307 0.
LIS
2,152 0.
lli_p_ "
2,007 0.
vi,p.
1.871 Q.
i p.y
1,743 0.
Reach
1.822 a.
Junction
0.000 0.
ni_p_u
2.922 0.
wi N n
2.876 0.
"iLp.®
2.688 0.
vi,p
2.512 0.
vi,p.n
2,347 0.
lli_pl 1
2.192 0.
ui,p.u
2.047 0.
i.p.Y
1.911 0.
ni‘p.u
1.783 0.

.04872  1.279 Pipe

-14827.83 1932.05

,04872  1.279 Pipe

~14807.16 1933.06

204872 1.279% Pipe

~14792.16 1933.79
04872 1,279 Pipe
-14786G.74 1934.34

,04872 1,299 Pipe

~1477%.78 1934.78
04872 1.279 Pipe
~14764,65 1935,13

04872 1.279  Pipe

-14758.91  1935,41
04872  1.279 Pipe
~14754,31  1935.63
04872 1.279 Pipe
~14750.64 1935,81

04872 1.279 Pipe

~14747.77 '1935.95
04872 1,279 Pipe
~14742.77 1935.95

.00000  0.000 Pipe

~14583.77 1939.71

02362  1.460 Pipe

~14417.69 1943.63

02362 1.460 Pipe

~14352.42 1945.17
02362 1.480 Pipe
~14347.42 1945.,17

00000 0.000 Pipe

-14280.25 1947.72
03796 1.182 Pipg
-14168.37 1951.97

03796 1.182  Pipe

-14127,31 1953.53
03796 1.182 pipe
~14103.23 1954.44
03796 1.182 Fipe
-14098.223 19%54.44
00000 0.000 Pipe
-14068.50 1955.90
04897 1,024 Pipe
-~13940,34 1962.17
04897 '1.024 Pipe
~13859.09 1966,15
04897 1.024 Pipe
-13825.59 1969.79
04897 1.024 Pipe
~13805.25 1968.79
04897 1,024 Pipe
~13791.08 1969.48
04897 1,024 Pipe
~13780.52 1870.00
04897 1.024 Pipe
~13772.,33 1970.40
04897 1.024 Pipe
-13765.82 1970.72
04897 1.024 Fipe
~13760.57 1870.97
04897 1,024 Pipe
~33756.31 1971.18
04897 1.024 Pipe
~13752,85 1971.38
04897 1.024 Pipe
~13750.04 1971.49
04897 1.024 Pipe
-13745,04 1971.49
00000 0.000 Pipe
~136B6.66 1974.44
03341 1,020 Pipe
~13534,9%7 1978.851
03341 1.020 Pipe
~13453,9% 1981.21
03341 1.020 Pipe
-13421.71 1982.,29
03341 1,020 Pipe
~13402.42 19282.94
03341 1,020 Pipe
~13389.19 1883.38
03341 1.020 Pipe
~13379.46 1983.70
03341 1.020 Pipe
~«13372,05 1983,95
03341 1,020 ripe
~13366.28 1984.14
03341 1.020 Pipe

1944.11
1945,12
1945.,86
1946,40
1946.84
1%47.19
1947.47
1947.69
1e47.87
1946,02
1946,02
1%49.78
1963.70
1955,24
1985.24
1957.79
1982.04
1963.60
1964.51
1964.51
1965.97
1972.24
1976.22
1977.86
1978.86
1979.55
1980.07
1880.47
1880,79
1981.04
1981,28
L98L.42
1981.5¢
1981,56
1984.51
1968.,58
1991.28
1992.36
1983,01
1993 .48
1993.77
1994.02

1994.21

1923 .468
1934,529
1935,316
1935.931
1936.429
1936.842
1937.190
1937.488
1837.744
1937.966
1937.410
1941,165
1945.126
1946.725
1946.,354
1948.908
1953,198
1954,802
1955.763
1955.464
1986.920
1963,208
19267.221
1968,900
1969.936
1270.671
1971.231
1971.677
1972.043
1972.350
1972.610
1972,833
1973.027
1972.810
1975.462
1979.537
1982,279
1983,395
1984.079
1984.563
1984,930
1985,223

1985 .463

1.279
1.326
1.375
1.427
1.481
1.537
1.020
1.020
1.028
1.065
1.103
1,142
1.184
1.227
1.272

1.319

55.68
55,68
55.68
55.68
48.93
48.93
48.93

48,93

37.02
37.02
37.02
37.02
37.02
37.02
37.02
37.02
37.02
37,02
37.02
30,33
30.33
30.33
30,33
30,33
30,33
30.33
30.338
30,33

30,33

16.92
16.%4
15.39
14.67
13.99
13,34
12.72
12,12
11.586
11.02
14,33
14.33
13.87
13.22
16,42
16,358
15.59
14.86
14,17
17.37
17.37
17,15
16.35
15.59
14,86
14:17
13.51
12.88
12.28
11.71
11.17
10.65
10.18
14.32
14.32
14.18
13.50
12.87
12.27
11.70
11.18
10.63

10.14

3.12

2.34
2.13

1.94

1.76

1.60

1937.92
193¢.57
1938.99
1939,27
1939.47
1939.60
1938.70
1939,
1939.82
1939.85
1940.60
1944. 36
1948.15
1949.44
1980.84
1953,06
1956,97
1858.23
1958.88
1960.15
1961.63
196777
1971.37
1972 .67
1973.37
1973.78
1974.07
1974 .25
1974 .39
1974, 48
14974 .55
1974 .59
1974.,63
19175.69
1978,65
1982.65
1885.11
1985.,97
1986.42
1986.69
1986.8¢6
1986.98

1987.06

0.000
0,000
0,000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0..000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
¢.000
0.00D0
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
¢.000
0.000

0.000




1.784
1,784
1.784
1.784
1.784
1,764
1.784
"Link10%
1,784
HYDRAULIC
HHEG
1.679
1.679
1.679
1.679
1,679
1:679
1,678
1.679
1.679
1.679
1.679
1,679
“Linken
1.679
AMHA
1.412
HYDRAULIC
1.412
1.412
1.412
1,412
L.412
1.412
1.412
1.412
1.412
1.412
1.412
1,412
1.412
1.412
1.412
1.412
1.412
1.412
1.412

1.412

"i.p."
1,663
"i.p."
1.550
"i,p,v
1.444
"ip.n
1.344
"op, "
1,281
"i,p."
1.162
Yip.
1.0%9
Reach
1.001

JUME i the widdles

-13361.75 1984.30
0.03341  1.020 Pipe
~133568.19 1984.41
0.03341 1,020 Pipe
-13355.43 1884,51
0.03341  1.020 Pipe
-13353.32 1984 .58
0.03341 1,020 ripe
~13351.78 1984,63
0.03341 1.020 Pipe
«13350.74 1984.66
0.03341 1.020 Pipe
-13350.14 1984.68
0.03341 1.020 Fipe
~13349,94 1984.69
0.03341 1.020 Pipe

Junction  ~13344.,94 1984.89

0.000
":‘.‘Pu n
0.928
wip.n
0.860

0.302

0.00000 0,000 Pipe
~13343.75 1984.69
0.00022 3.000 Pipe
-L3339,72 1984.69
0.00022 3.000 Pipe
~-13332,11 1984.69
0.00022 3.000 Pipe
~13319.,989 1984.70
0.00022 3.000 Pipe
-~13302.14 1984.70
0.00022 3,000 Pipe
-13277,00 1984.70
0.00022 3.000 Pipe
~13242.4% 1984.71
0.00022 3,000 Pipe
~-13195,63 1984.72
0.00022 3.000 Pipe
~13132.15 1994.,%74
0.00022 3.000 Pipe
-13044.57 1984.786
0.00022 3.000 Pipe
~12915.75 1984.%8
0.00022 3,000 Pipe
-12887.48 1984.79
0.00022 3.000 Pipe

Junction -12881.48 1984.79

0.000

0.00000 0.000 Pipe

JUMP  at -12849,14 of length

"i.p."
0.034
ni‘p'n
0.258
ni'p.u
0.308
ni_p_n
0,348
wi,p.n
0.385
viLp, 0
0.423
"i.p."
0.426
ni'p.v
2,579
"i,p."
2.819
vi,p."
2,426
ti.p.m
2.270
ni_p'u
2.123
lli.p‘u
1,886
ui.p.u
1.8587
ui_p‘u
1.736
"i,p."
1.622
ni.p.n
1.516
Ili-p."
1.416
"i.p.“
1.322
"p.n
1.234
vi,p,m

~12878.27 1984.87
0.02590 0.863 Pipe
~12867.6%7 1965,15
0.02590 0.863 Pipe
-12861.75 1985.30
0.02890 0.863 Pipe
~12857.00 1985.42
0.02590 0,863 ripe
~12852.96 1985.53
0.02590 0.863 Pipe
~12849,42 1985.862
0.025980 0.863 Pipe
-1284%.14 1985.63
0.02590 0.863 Pipe
-12849.14 1985.63
0.0259%0 0.863 Pipe
-12733,87 1988.61
0.025%0 0.863 Pipe
-12636.52 1991,13
0.02590 0.863 Pipe
~12604.59  1991.96
0.02590 0.863 pipe
-12567.09 1992, 41
0.02590 0.863 Pipe
-12576.589  1992.71
0.02590 0.863 pipe
-12567.38 1992.92
0,02590 0,863 Pipe
-12561.28 1993.08
0.02590 0.863 Pipe
-12556.64 1993.20
0.02590 0,863 Pipe
-12553.08 1993.30
0.02590 0,863 Pipe
-12550,37  1993.39
0.02590 0.863 Pipe
-12548.34  1993.42
0.025%0 0,863 Pipe
-12546.88 1993.46
0.02590 0,863 Pipe
’ -12545,90 1993.48

1994,37
1994.48
1994 .58
1994.65
1994.70
1994.73
19%4.75

1994,79

of length -0,00

1994.,7%
1994.76
1954 .76
1994.76
1994.77
1294.77
1994.,77
1994,78
1994.79
1934.81
1994.83
1994,85
1999.85
1999.85

0.086
1999.93

2000,21
2000.36
2000.48
2000.59
2000.68
2000.69
2000.69
2003.67
2006.19
2007.02
2007.47
2007.71
2007.98
2008.14
2008.2%
2008,.36
2008.43
2008.48
2008.82

2008,54

1985.663
1985,833
1985,979
1986.105
1986.2186
1986.313
1986.398

1986.,473

1986.369
1986.436
19286.508
1986.584
1986.687
1986.756
1986.853
1986.960
1987.080
1987.217
1987.379
1987.589
1987.633

1987.870

1987.873
1987.870
1987.861
1987.851
1987,839
1987.826
1987.625
1986,491
1989.476
1992, 025
1992.683
1993.369
1993, 700
1993.948
1994.142
1994,300
1994.432
1594,543
1994,638
1994.721

1994.792

1.367
1,419
1.472
1.528
1.587
1,649

1.718

.1.1783

L.679
1.746
1.8186
1.891
1,97%
2.057
2,148
2,248
2.387
2.4B0
2.623
2.805
2,843

3.080

3.000
2.722
2,560
2.427
2.311
2,208
2.197
0.863
0.863
0.891
0.922
0.3954
0.988
1.023
1.069
1.097
1.137
1,178
1.220
1.265

1.311

30.33
30.33
30.33
30.33
30.33
30.33
30.33
30.33

28,99
26,99
26,99
26..99
26.99
26.99
26.99
26.99
26,99
26.99
26,99
26.99
26,99

19,39

19.39
19.39
19.39

19.39

19.39
19.39
19.39
19.39
19,39
19.39
19.39
19.39%
19.39

19,39

7.26

1i.52
11.03
10.51

10.02

1.48

1987.11
1987.15
1987.18
1987.20
1987.21
1987.22
1987,22

1987.22

1987.05
1987,06
1987.07
1L987.10
1987.13
1987,18
1987.24
1987.31
1987.40
1987.51
1987 .64
1987.83
1987.87
1987 .99

1987.99
1988, 00
1988.00
1988,01
1988.01
1988,01
1988.01
1988 .55
1991.54
1993.91
1994 .60
1994.93
19956.12
1995.24
1995,31
1995,37
1995,40
1995.42
1995 .44
1995.45

1995.45

0.000
0.000
0.000
0,000
0.000
0.000
0.000

0,000

0.000
0,000
0,000
0.00¢0
0,000
0.000
0.000
0;0060
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000

0.000




1.412
1.412
"Links "
1,412
HYDRAULIC
MMH3
1.183
1.183
1,153
1.153
1.153
1,153
1,15%
1.153
1.153
1.153
1.183
1,153
1.153
MH3 ., 10
1.153
MMH2
0.786
HYDRAULIC
0.786
0.786
0,786
0.786
0,786
0.786
0.786
0.786
0.786
0.786
0,786
0.786
0.786
0.786
0.786
0.786
0.786
0,788
0.786
0,786
0.786
0.786
0.786
0.786

YLinké"
0,786

1.152
ui‘p,u
1.074
Reach
1.001

JUMP i the middle:

0.02590 0.863  Pipe
-12545.35 1993.50
0.02590 0.863 Pipe
-12645.17 1993,50
0.02590 0.863  Pipe

Junetion =12541.17 19893.50

0,000
ni_p_u
2.136
nip,
2.092
fi,p.t
1.958
"i.p.
1.833
ﬂi'p‘u
1.718
Yi.p.M
1.605
lli'p.ll
1.501
ni.p'u
1.404
wLp.
1.313

l|i'p'll
L.072
Reach
1.002

0.00000 0.000 Pipe
~12390.08 1986,19
0.01784 0.775 Pipe
-12310.97 1997.61
0.01784 0.778 Pipe
~12464.,25 1999.44
0.01784 0,779 Pipe
~12245.02 1998.78
0.01784 0.779 Pipe
-12233.72 1998.98
0.01784 0,979 Pipe
-12226.19 1999.,12
0.01784 0.779 Pipe
~12220,90 1999.21
0.01784 0.779 Pipe
-12217.,11 1999.28
0.01784 0,779 Pipe
~12214.40 1999,33
0.01784 0.77% Pipe
~12212,50 199936
001184 0.719 Pipe
-12213.28 1999.38
0.01784 6,779 pipe
~12210.589 1999.40
0,01784 Q.779 pipe
-12210,37 1999.40
0.01784 0.779 Pipe

Junction -12206.37 1999.40

0.000

0.00000 0,000  Pipe

JUMP  at -12054.65 of length

“i,p."
0.239
ni'p. "
0.287
ui‘pqu
0.277
ni_‘p' "
0.297
ui_p_ o
0.319
ni’p‘n
0.342
uip,v
0.367
wi,p.¥
0.393
ui’p' n
0,421
#ip.
0.451
..
0.483
ni‘p'n
0.517
ni'p'n
0.553
Wi,p.t
0.59%
LERS I
0.633
ni,p."
0.677
"j.p.n
0.724
ni.p'n
0.774
ni_p‘n
0.827
ui.p_n
0.868
"ip.t
1,161
ui.p‘ n
1.161
", B u
1.144
vip.n
1.071
Reach
1.003

~12194 .10 1999.46
0,0052% 0.728 Pipe
~12182.49 1999,53
0.00529 0.728 Pipe
-~12171.48 1999.58
0.00829 0,728  Pipe
-l21e1.02 1999.64
0.00829 0.728 Pipe
-12151.09 1999.69
0.00529 0,728 Pipe
-12141.65 1999.74
0.00529 0.728 Pipe
-12132,67 1999.,79
0,00629 0.728 Pipe
~-12124,13 1999.,83
0.00529 0,728 Pipe
-12116,01 1999.88
0.0052% 0.728 Pipe
~12108,30 19299,92
0.00829 0.728 Pipe
~12101.00 199%.96
0.00529 0,728 pipe
~12094 .06 1899.99%
0.00529 0.728 Pipe
~12087.53 2000.03
0.0052% 0.728 Pipe
~12081.38 2000.0¢
0.00529 0,728 Pipe
~12075.61 2000.0%
0.00829 0.728 Pipe
-12070.26 2000,12
0.00529 ©0.728 Pipe
-12065.33 -2000.15
0.00529 0.728 Pipe
-12060.88 2000.17
0,00529 0.728 Pipe
-12056,98 2000.19
0.00829 0.728 Pipe
-12054 .65 2000.20
0.00529 0,728 pipe
~12054 .65 .2000,20
0.00529 0,728 Pipe
-11900,95 200,02
0.0052% 0.726 Pipe
-11877,91 2001.14
0.00829 0,728 Pipe
-11866.00 2001,20
0.00829 0.728 Pipe
-11864.16 2001.21
0.0052% 0.728 Pipe

2008.56

2003.88

of length -0,00

2003.88
2006.57
2007.99
2008.82
2009.16
2009.,36
2009.50
2009.59
2009.66
2009.71
2009.74
2009.76
2009.78
2008.19
2008.19

0.01
2008.25

2008.32
2008 .37
2008.43
2008.48
2008.53
2008.58
2008.62
2008.67
2008.71
2008.75
2008.78
2008.82
2008.85
2008.88
2008, 91
2008.94
2008.96
2008.98
2008.99
2008.99
2009.81
2009.93
2009.99

2009.30

1984 .855

1994,911

1994 .,279
1986.974
1998.393
1999254
1999625
1999.856
2000,021
2000.147
2000.247
2000,330
2000.399
2000.458
2000,508
2000.562
2001, 117

2001.117
2001.116
2001.115
2001.114
2001.,313
2001.112
2001.110
2001.108
2001.106
2001.104
2001.101
2001.098
2001.095
2001.091
2001.086
2001.080
2001.,074
2001.068
2001, 057
2001.049
2000.9330
2001.743
2001.870
2001.959

2001,995

1.360

1.411

0.779
0.719
0.788
0.815
0.843
0.872
0,902
0.934
0,967
1.001
1.037
1.074
1.112
1.152

1.717

1,652
1.590
1.531
1.474
L.421
1.368
1.320
1,273
1.229
1.185
1,144
1.104
1.066
1.030
0.9%4
0.961
0.928
0.897
0..866
0.84%
0.728
0.726
0.733
0.758

0.788

13.39
19,39

13,16
13,16
13.16
13.16
13,16
13.16
13.16
13.16
13.18
13.16
13.16
13.16
13.16

13.16

6.26
6.26
6.26

5.26

6,26

5.93

5.52

0.60
0.55

1.26
1.26
1.23

1,12

0.52

0.43

0.03

0.04
0.04

0.08%

0.11

0.13
0.15

1995.46

1295.48

14995.54
1998 .24
19%9.,62
2000.37

2000,64

2000.78

2000.86
2000.91
2000.94
2000.96
2000.97
2000.98
2000.98
2000.98

2001.15

2001.15
2001.16
2001.16
2001.%7
2001.17
2001.17
2001.18
2001.18
2001.19
2001.19
2001.20
2001.21
2001.21
2001.22
2001.23
2001.24
2001,25
2001.26
2001.27
2001.28
2001.29
2002.09
2002.21
2002.27

2002,28

0.000

0.000

0.000
0.000
Q.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0..000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0..000
0.000
0.000
0.000
0,000
0,000
0.000
0.000
0,000

0.000




YMHL " Headwrk ~11864.16 2001.21 2009.30 2001,996 0.786 6.26 4.24 0.28 2002,28 0.000
0.786 0.000 0.00000 0.000 Pipe

%) in the W.8.ELEV column indicates flooding, it is eet whenever W.S.ELEV » GROUND BLEV
i.p. = intermediate point processing results for reaches




e BUBBLER CALCULATION



PARSONS

Note:

where:

SUBJECT

MAIN STREET IMPROVEMENTS - US95 TO OWENS  JOB NO.

BUBBLER DESIGN- INVERTED ORIFICE

647369

SHEET NO.

OF

MADE BY BAS DATE _ 11/26/2013 CHECKED BY
Computational Method
Description: MAIN STREET - 70% BUBBLER DESIGN
Calc by: B. Sanchez
Printed: 12/8/2013 20:17
Width Height Clogging | Eff. Width Qqo0 HW Weir Orifice
Location (ft) (ft) (%) (ft) (cfs) (ft) (cfs) (cfs)
Node DI-28 9.0 0.667 0.5 4.5 17 1.2 1.1 17.5
max 18" at
flowline of
Minimum curb gutter minus Bubbler
length of inlet 4" at curb Designed to
Notes: opening 12 cfs
Orifice Equation
Q= C, A, (2gH,)*°
= the orifice Flow rate (cfs)
Co= discharge coefficient (0.67)
Ao = Area of orifice, (ft?)
Ho = effective head on the orifice measured from the centroid of the opening, (ft)
g = gravitational acceleration, (32.2 ft/sz)
12/8/2013

LAPROJECTS\647369 CLV Main Street\Design\Drainage ReportiHydraulics\bubbler calc\Weir-Orifice_Bubbler-Drainage Outlet.xlsx

8:17 PM




Appendix C

o As-Built Plans
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Appendix D

Final Progress Submittal Storm Drain Plans and Profiles
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PIPE ENCASEMENT MUST CONFORM

TO SECTION 2.19,02 OF UNIFORM

DESIGN AND CONSTRUCTION STANDARDS
FOR WATER DISTRIBUTION SYSTEMS {UDACS)
FOR WATER AND STORM DRAIN OF SEWER

WHERE THE WATER MAIN 1S BELOW THE SEWER MAIN, OR
WHERE THE WATER MAIN IS ABOVE THE SEWER MAIN WITH A
VERTICAL SEPERATION LESS THAN EIGHTEEN (18) INCHES, THE
FOLLOWING PROVISIONS SHALL APPLY,

4, THE SEWER MAIN MUST BE CONSTRUCTED OF WATER
QUALITY MATERIALS MEETING AWWA STANDARDS,

b. THE SEWER MAIN (DEPENDING ON FIELD CONDITIONS) SHALL
BE TOTALLY ENCASED IN A MINIMUM OF FOUR {4) INCHES OF
GEMENT SLURRY (300 PSI £) FOR A DISTANCE OF THE {10) FEET
ON EACH SIDE OF THE CROSSING. ENCASEMENT WILL NOT BE
PERMITTED FOR ASBESTOS CEMENT PIPE

PSI &) FOR A DISTANT OF TEN (10) FEET ON EACH SIDE OF THE
CROSSING. ENCASEMENT WILL NOT BE PERMITTED FOR
ASBESTOS CEMENT PIPE.

2. SEWER AND STORM DRAIN MAINS 24"OR GREATER IN DIA.
MUST HAVE JOINTS, WITHIN 10" OF CROSSING, SEALED WITH
APPROVED ELASTOMERIC SEALANT.

CROSSING AND CLEARANCES ¢. THE SEWER MAIN OR WATER MAIN MAY BE INSTALLED IN A
SLEEVE OF WATER QUALITY PIPE WHICH EXTENDS, WITHOUT
JOINTS, TEN {10) FEET ON EACH SIDE OF THE MAIN.
J. THE ENGINEER MAY PETITION THE AGENCY FOR APRROVALTO
ENCASE THE WATER MAIN (DEPENDING ON FIELD CONDITION)
114 A MINIMUM OF FOUR (4) INCHES OF GEMENT SLURRY (300
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GRANULAR MATERIAL BACKFILL
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DRAINAGE DETAILS
*C-D" MODIFIED DROP INLET

MAIN STREET IMPROVEMENTS
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