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Technologies  Attn: Mr. Joe Christensen, P.E.

Water Ventures
International

Subject: Technical Drainage Study for B Street

Dear Mr. Christensen:

Please find enclosed two (2) copies of the above subject report for your review and
approval. This submittal utilizes the excepted hydrology findings presented in the “Update
to the Drainage Study for Washington Avenue, Martin Luther King Boulevard to I-15 to
Owens Avenue,” submitted to the City of Las Vegas on October 5, 1999. This submittal
addresses the comments of Randy Fultz in the memorandum dated October 18, 1999. In
addition, this submittal also includes Randy Fultz comments during our progress meeting at
the City of Las Vegas on January 4,2000. Included with this submittal is a revised cost

estimate for the 10-year and 100-year events.

Sincerely,
PENTACORE ENGINEERING, INCORPORATED

.

v
Joe Alvin Haun, EI, MS Benjamin Torella, PE Myron Welsh, PE
Hydrologist Project Engineer Project Manager

cc: Randy Fultz, P.E.

. If you have questions please do not hesitate to call me or Myron Welsh at (702) 258-0115.
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HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: B Street from Washington Avenue to Owens Avenue Date: Jan. 12, 2000

Location of Development: a) Descriptive B Street from Washington Avenue to Owens Avenue
b) Sect. 27 and 28 Twn. 208 Rng. 61E

139-27-210-001; 111-001
139-27-310-001; 211-001
Name of Owner: City of Las Vegas Assessors Parcel No: 139-28-701-031; 702-001 to 003

Contact Person-  Name: Myron Welsh, P_E. Telephone No: (702) 258-0115
Firm: Pentacore Engineering, Inc.
Address: 6763 West Charleston Boulevard, Las Vegas, NV 89146

Type of Land Development/Land Disturbance Process:

[C] Rezoning ] Subdivision Map [ cClearing and Grading Only
[ Parcel Map [ Planned Unit Development [0 Other (Please Specify Below)
[ Large Parcel Map [x] Building Permit
1. Total owned Land Area: At Site: 12+ Acres Being Developed/Disturbed: 12 + Acres
2. Is a Portion or all of the subject property in a designated
FEMA Flood Hazard Area? @ NO
3. Is the Property bordered or crossed by an existing of proposed Clark
County Regional Flood Control District Master Planned Facility? QESD NO
4. Proposed type of development (Residential, Commercial, Etc.)? Public Works
5. Approximate upstream land area which drains to the subject site? 1.52 + square miles
6. Has the site drainage been evaluated in the past? NO If Yes, please

identify documentation:  "City of Las Vegas - Flood Control Facilities Inventory and City Wide Hydrology
Analysis" dated December 1997 by PBS&J; "City of Las Vegas - Neighborhood Flood Control for the
Lake Mead/Rancho/U.S. 95/Oran K. Gragson Area"” by Montgomery Watson

7. If known, please briefly identify the proposed discharge point(s) of runoff from the site:
Into the existing 7-ft by 5-ft. open channel situated north of Owens Avenue & west of |-15

8. Briefly describe your proposed schedule for the subject project: Within 6 Months

Submit this form as part of the required drainage study to the
local entity which has jurisdiction over the subject property.
This form may provide sufficient information to serve as the
Conceptual Drainage Study.

*Review and concurrence of the Clark County Regional
Flood Control District is required

revision date

v S > | \Ov Local Entity file No.

REFERENCE:
STANDARD FORM 1
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‘B’ Street from Washington Avenue to Owens Avenue
Project 0133.0141

1.0 GENERAL LOCATION AND DEVELOPMENT DESCRIPTION

1.1

1.2

Introduction

This report presents the hydrologic and hydraulic parameters for the
improvements associated with the construction of the reinforced concrete box
culvert proposed along B Street from Washington Avenue to Owens Avenue
and west of I-15. This report presents information supplementary to the
“Update to the Drainage Study for Washington Avenue, Martin Luther King
Boulevard to I-15 to Owens Avenue” by Pentacore Engineering, Inc., which
was submitted to the City of Las Vegas on October 5, 1999 and resubmitted on
January 13, 2000. Due to interconnecting designs between the two reports, the
City of Las Vegas shall review the “Update to the Drainage Study for
Washington Avenue, Martin Luther King Boulevard to I-15 to Owens Avenue”
concurrently with this study. This report also utilizes information from two
previous reports; the approved “Drainage Study for Washington Avenue”
(reviewed by the City of Las Vegas in October 1997); and the “City of Las
Vegas Flood Control Facilities Inventory and City Wide Hydrology Analysis.”
The existing condition concept utilized for this submittal applies the
“Ultimate” drainage conditions as defined by the “Drainage Study for
Washington Avenue.” The “Ultimate” drainage condition refers to that
drainage condition resulting from future drainage facilities constructed
downstream and upstream of the project. The tributary watershed boundary for
this submittal reflects the compilation of the tributary areas of the above-

referenced studies.

Scope

The purpose of this report is to present a detailed study for the improvements
associated with the construction of the reinforced concrete box culvert
proposed along B Street from Washington Avenue to Owens Avenue and west
of I-15. The “Update to the Drainage Study for Washington Avenue, Martin

Luther King Boulevard to I-15 to Owens Avenue” requires sizes varying from

PENTACORE ENGINEERING, INC.
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‘B’ Street from Washington Avenue to Owens Avenue
Project 0133.0141

1.3

1.4

11ft x 6ft to 14ft x 6ft reinforced concrete box (RCB) from Washington
Avenue north to Owens Avenue with no additional inflow. This study will add
additional flow to the storm drain at several streets from Adams Avenue north
to Harrison Avenue along B Street. This submittal also addresses the
comments from the City of Las Vegas’s memorandum dated October 18, 1999
included in the Appendix of this submittal. This study presents the hydrologic
and hydraulic determinations for the design of flood control facilities
associated with the construction of the B Street RCB alignment. This report
presents the hydraulic details as a result of the expanded design concept for the
Washington Avenue project. The criteria set forth in the Clark County
Regional Flood Control District "Hydrologic Criteria and Drainage Design
Manual” hereafter referred to as the "Drainage Criteria Manual” has been used

as the technical basis for this study.

Location

This report only addresses the improvements associated with the construction
of the reinforced concrete box culvert proposed along B Street from
Washington Avenue to Owens Avenue and west of I-15. The limits of this
project are found within portions of Section 27 and Section 28, Township 20
South, Range 61 East, M.D.M. (see Vicinity Map, Figure 1).

Overall Description of Project

Overall, the project includes Washington Avenue full street improvements
along with the B Street improvements associated with the Washington Avenue
design facilities. This submittal addresses the design for improvements along B
Street. The hydrology and hydraulic calculations found in this report only
address the inflow into the storm drain from Washington Avenue to Owens
Avenue. The upstream flow in the storm drain at Washington Avenue and D
Street has been determined in the “Update to the Drainage Study for
Washington Avenue, Martin Luther King Boulevard to I-15 to Owens Avenue”

PENTACORE ENGINEERING, INC.
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‘B’ Street from Washington Avenue to Owens Avenue
Project 0133.0141

by Pentacore Engineering, Inc. Ultimately, the proposed RCB to Owens
Avenue will adjoin a future drainage facility currently under design by Kimley-
Horn & Associates. The proposed design facilities will result in the collection
of significant storm water flows impacting the existing B Street alignment.
Proposed improvements for B Street will included modification and/or repair
to curb, gutter, sidewalk, drop inlets, laterals, and the extension of the proposed
RCB.

2.0 DRAINAGE DESCRIPTION

2.1

General Drainage Description

The hydrology for B Street is based on site visits and information from the
previously reviewed studies referenced in section 1.1. This study utilizes this
accepted hydrology for the design factors associated with the B Street

improvements.

This report presents the existing condition as that which results from
application of the “Ultimate” flow condition to the current drainage
characteristics. The “Ultimate” flow condition is that which would result from
the construction of future drainage facilities downstream and upstream of the
project. This report looks at the excess flows to the existing facilities at B
Street. The design concept anticipates the collection of the “Ultimate” 100-
year storm flow event by the proposed drainage facilities.

The improvements associated with Washington Avenue proposes the
construction of an 7ft x 6ft to 14ft x 6ft RCB extending east from just west of
Washington Avenue to C Street and transitioning north along B Street from
Washington Avenue to Owens Avenue. The RCB will route the overall storm
water flow contribution from Washington Avenue, McWilliams Avenue, and B
Street to the existing NDOT RCB situated north of Owens Avenue and west of
I-15. An analysis for the overall area is included in the Appendix.
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‘B’ Street from Washington Avenue to Owens Avenue
Project 0133.0141

22

The storm water flow quantities used in this report are the result of a
combination of HEC-1 models of the aforementioned referenced studies. The
HEC-1 analysis for the overall area reveals a combined 100-year flow
contribution of approximately 1,331cfs from the Washington Avenue,
McWilliams Avenue, and B Street watersheds. It is anticipated that
approximately 1,124cfs will route through the proposed RCB and discharge
into the NDOT facility on the north side of Owens Avenue. During the
“Ultimate” 100-year storm event, the hydrology for Washington Avenue at C
Street will result in a flow contribution of approximately 777cfs. An additional
“Ultimate” flow contribution of approximately 189cfs is anticipated from the
watershed area associated with the drainage for McWilliams Avenue and
374cfs from the watershed area associated with the drainage for B Street. The
overall tributary watershed area is delineated on Figure 2, the Washington

Avenue and B Street Drainage Map.
Existing Drainage Condition

The interception of storm water flows by existing facilities along B Street and
McWilliams Avenue have been analyzed. A review of the MPU drainage
basins and site visits reveal that the tributary area for B Street and McWilliams
Avenue, which were not considered in the previous analysis of Washington
Avenue. B Street’s tributary includes an area north of Washington Avenue that
is bounded north from approximately 900 feet south of Owens Avenue at
Tonopah Drive, and from approximately 500 feet south of Owens Avenue at
Martin Luther King Boulevard, and from that area tributary to Harrison
Avenue to I-15. McWilliams Avenue’s tributary includes an area south of
Washington Avenue that is bounded south from just north of Bonanza Avenue
at approximately 650-feet west of Tonopah Drive to I-15. A delineation of the
tributary watershed boundary tributary to McWilliams Avenue and B Street is
presented on Figure 3, the B Street Drainage Map.
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‘B’ Street from Washington Avenue to Owens Avenue
Project 0133.0141

This report provides an analysis of the existing inlet system along B Street and
the intersection of McWilliams Avenue and E Street. The proposed storm
drain system will intercept excess flows from the intersection of McWilliams
Avenue and E Street, and the all of the flows from Adams Avenue, Jefferson
Avenue, Madison Avenue, Monroe Avenue, Jackson Avenue, Van Buren
Avenue, and Harrison Avenue. Storm water runoff impacting this system is
routed to the existing drainage facilities within the NDOT right-of-way from
McWilliams Avenue at E Street to James Gay Park (B Street Park) at Owens
Avenue to the existing open channel situated north of Owens Avenue and west
of I-15. The method of analysis for the particular area utilizes the idea that
storm water flow conveyance impacts each existing drainage facility
sequentially as flow conveyance continues downstream. This method of
analysis results in the introduction of a factor of safety for future design
facilities complimenting the existing facilities. The analysis for this system
reveals an actual discharge amount of 214cfs from the NDOT facility to the
existing open channel north of Owens Avenue. However, a full flow capacity
of 367cfs is anticipated for this drainage system within the NDOT right-of-
way. Hydraulic calculations for the existing drainage facilities are included in

the Appendix.

The overall tributary area to this existing NDOT facility may be described as
three distinct watersheds. The watershed areas are summarized as follows:

Watershed #1.

This watershed includes the area tributary to McWilliams Avenue and
Adams Avenue. The watershed includes drainage basins WA17B,
WA20, WA21A, WA21B AND WAI19C. The McWilliams Avenue
tributary area consists of all of the drainage basins with the exception of
80% of basin WA19C. The area includes the area generally south of
Morgan Avenue, north of Bonanza, and from approximately 650-feet
west of Tonopah Drive to the intersection of E Street and McWilliams
Avenue. The area is generally developed with residential and
commercial properties, and slopes at approximately 0.5 to 1 percent.

PENTACORE ENGINEERING, INC.
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‘B’ Street from Washington Avenue to Owens Avenue
Project 0133.0141

The area tributary to Adams Avenue includes only the area east of D
Street which is about 80% of the drainage basin WA19C. The area is
generally residential properties, slopes at approximately 2.5%, and is

small in comparison to the area tributary to McWilliams Avenue.

An existing 42-foot drop inlet with curb opening is situated at the
intersection of McWilliams Avenue and E Street. Storm water flowing
to the 42-foot inlet is expected to weir over to an existing 11-foot and
5-inch by 19-foot concrete apron with a 3-foot and 5-inch by 5-foot
grate opening situated atop the existing drainage pipe at the NDOT
right-of-way. The storm flow analysis for the McWilliams Avenue
applies the anticipated major storm water runoff resulting in the
occurrence of the ultimate design flow of 189cfs at the intersection of
McWilliams Avenue and E Street. The curb opening drop inlet is
expected to intercept approximately 53cfs and approximately 36cfs is
expected to weir over the existing curb and drop inlet to the existing
concrete apron and grate opening where approximately 2cfs is
intercepted and routed through the existing NDOT facility. This results
in approximately 89cfs exiting the street section at the intersection of
McWilliams Avenue and E Street; the NDOT facilities capture 55cfs
(of the 89cfs) and route this runoff to the existing open channel at
Owens Avenue. The remanding 100-cfs turns north on E-Street and
travels north to Washington Avenue. An analysis of the existing
condition for this area based on the application of the “Ultimate” flow

is included in the Appendix.

Storm water runoff to Adams Avenue is subject to an existing 11-foot
5-inch by 19-foot concrete apron with a 3-foot 5-inch by 5-foot grate
opening situated within the NDOT right-of-way. The storm flow
analysis for the Adams Avenue area applies the anticipated major storm
water runoff resulting in the occurrence of the ultimate design flow of
13cfs at Adams Avenue. However, only 6-cfs is intercepted and routed

to the existing open channel at Owens Avenue, the remainder of the
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‘B’ Street from Washington Avenue to Owens Avenue
Project 0133.0141

13cfs is expected to pond at the particular location. An analysis of the
existing condition for this area based on the application of the

“Ultimate” flow is included in the Appendix.

Watershed #2.

The area between Monroe Avenue and Adams Avenue is another
distinct watershed. Storm water runoff analysis for this area provides
flow values for Jefferson Avenue, Madison Avenue, and a small
portion of the B Street park area. The area tributary to Jefferson
Avenue includes the area north of the area tributary to Adams Avenue
from east of H Street to the I-15 (about 51% of drainage basin VG09),
is generally residential, slopes at approximately 2.5%, and is small in
comparison to the area tributary to Madison Avenue. The area tributary
to Madison Avenue includes the area generally south of Monroe
Avenue, north of the area tributary to Jefferson Avenue, east of
Tonopah Drive and west of I-15 (about 87% of the combined flows
from drainage basins VG07A, VGO08 and VG09). This area is generally
developed residential and commercial, and slopes at approximately 0.5

to 1.5 — percent.

Storm water runoff to Jefferson Avenue is subject to an existing 11-foot
5-inch by 19-foot concrete apron with a 3-foot 5-inch by 5-foot grate
opening situated at the NDOT right-of-way. The storm flow analysis for
the Jefferson Avenue area applies the anticipated major storm water
runoff resulting in the occurrence of the ultimate design flow of 31cfs
at Jefferson Avenue. However, only 10cfs (of the 31cf5s) is intercepted
and routed to the existing open channel at Owens Avenue. An analysis
of the existing condition for this area based on the application of the
“Ultimate” flow is included in the Appendix.

Madison Avenue is situated west and perpendicular to B Street. Storm
water flow from Madison Avenue is subject to an existing 42-foot drop
inlet with curb opening at B Street. Storm water flow to the 42-foot

PENTACORE ENGINEERING, INC.
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inlet is expected to weir over into the B Street Park area where it
continues east. The storm flow analysis for the Madison Avenue
applies the anticipated major storm water runoff resulting in the
occurrence of the ultimate design flow of 209cfs at Madison Avenue
and B Street. Based on the existing drainage condition approximately
88cfs is expected to exit the street section at Madison Avenue and B
Street. Approximately 53cfs will be intercepted at the curb opening
drop inlet and routed to the existing open channel north of Owens
Avenue. Approximately 35cfs is expected to weir over the existing
curb and drop inlet to the B Street Park area. The weir flow is expected
to continue east and north to the existing grate openings situated atop
the existing NDOT drainage facilities at the eastern edge of the B Street
Park area. An analysis of the existing condition for this area based on
the application of the “Ultimate” flow is included in the Appendix.

Watershed #3.

The area south of the area tributary to Harrison Avenue is another
distinct watershed. Storm water runoff analysis for this area provides
flow values for Monroe Avenue, Jackson Avenue, Van Buren Avenue,
Harrison Avenue, and a small portion of the B Street Park area. The
watershed includes drainage basins VG10, VG11 and VGI12.

The area tributary to Monroe Avenue includes the area south of the area
tributary to Jackson Avenue, north of the area tributary to Madison
Avenue, and approximately 950-feet west of J Street to B Street (about
77% of the combined flows from drainage basins VG10 and VGI11).
This area is generally residential and commercial properties, and slopes
at approximately 1-percent. Monroe Avenue is situated west and
perpendicular to B Street. Storm water flow from Monroe Avenue is
subject to two existing circular open grates with approximate diameters
of 18-inches at the intersection and an existing 42-foot drop inlet with
curb opening along the east side of B Street. The storm flow analysis

for the Monroe Avenue applies the anticipated major storm water

— PENTACORE ENGINEERING, INC.
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runoff resulting in the occurrence of the ultimate design flow of 75cfs
at Monroe Avenue and B Street. Based on the existing drainage
condition for this area approximately 12-cfs of the 75cfs is intercepted
at the two existing circular open grates before reaching the 42-foot curb
opening drop inlet where 28cfs is intercepted. This results in
approximately 40cfs routing to the existing open channel at Owens
Avenue. An analysis of the existing condition for this area based on the
application of the “Ultimate” flow is included in the Appendix.

The area tributary to Jackson Avenue includes the area generally south
of the area tributary to Van Buren Avenue, north of the area tributary to
Monroe Avenue, east of H Street and west of B Street (about 45% of
drainage basin VG11). This area is generally developed residential and
commercial, and slopes at approximately 1.5 — percent. Jackson
Avenue is also situated west and perpendicular to B Street. Storm
water flow from Jackson Avenue is subject to an existing 42-foot drop
inlet with curb opening at the east side of B Street. The storm flow
analysis for Jackson Avenue applies the anticipated major storm water
runoff resulting in the occurrence of the ultimate design flow of 26cfs
at Jackson Avenue and B Street. Based on the existing drainage
condition for this area approximately 18cfs of the 26cfs is intercepted at
the existing 42-foot drop inlet and routed to the existing open channel
at Owens Avenue. An analysis of the existing condition for this area
based on the application of the “Ultimate” flow is included in the

Appendix.

The area tributary to Van Buren Avenue includes the area generally
south of the area tributary to Harrison Avenue, north of the area
tributary to Jackson Avenue, east of H Street and west of B Street
(about 71% of drainage basin VG12). This area is generally developed
residential and commercial propoerties, and slopes at approximately 2 —
percent. Van Buren Avenue is also situated west and perpendicular to B
Street. Storm water flow from Van Buren Avenue is subject to an
Civil Engineering, Transportation, Construction Administration, Environmental ammm
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existing 42-foot drop inlet with curb opening at the east side of B
Street. The storm flow analysis for Van Buren Avenue applies the
anticipated major storm water runoff resulting in the occurrence of the
ultimate design flow of 31cfs at Van Buren Avenue and B Street. This
storm water runoff value is before consumptive use factors are
considered. Based on the existing drainage condition for this area
approximately 19cfs is intercepted at the existing 42-foot drop inlet and
routed to the existing open channel at Owens Avenue. Storm water -
runoff exceeding the capacity of the existing facilities at Van Buren is
expected to pond at the street section of Van Buren Avenue and B
Street per the existing condition. An analysis of the existing condition
for this area based on the application of the “Ultimate” flow is included
in the Appendix.

The area tributary to Harrison Avenue includes the area generally south
of the area tributary to Owens Avenue, north of the area tributary to
Van Buren Avenue, east of H Street and west of B Street (about 14% of
drainage basin VG12). This area is generally developed residential and
commercial, and slopes at approximately 2.5 — percent. Harrison
Avenue is situated west B Street and south of Owens Avenue. Storm
water flow from Harrison Avenue is subject to an existing 21-foot drop
inlet with curb opening at the Harrison Avenue and B Street northeast
corner. The storm flow analysis for Harrison Avenue applies the
anticipated major storm water runoff resulting in the occurrence of the
ultimate design flow of 7cfs at Harrison Avenue and B Street. The
existing 21-foot drop inlet will intercept approximately 5cfs and route it
to the existing open channel at Owens Avenue. Storm water runoff
exceeding the capacity of the existing facility is expected to pond in the
street at Harrison Avenue and B Street. An analysis of the existing
condition for this area based on the application of the “Ultimate” flow
is included in the Appendix.
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The B Street Park (James Gay Park) area is approximately 5 acres and
slopes at approximately 0.46 to 1-percent. This area is expected to
contribute approximately 7cfs to the total storm water flows for the
overall drainage area. There are five grate openings along the east edge
of the park area. Four of the grates are 2-foot by 3-foot 5-inch grate
openings aligned with Madison, Monroe, Jackson, and Van Buren. A
7-foot wide by 7-foot 2-inch long by 10-inch deep modified drop inlet
with a 2-foot by 6-foot 2-inch opening with grate and 1-foot headwall is
situated on a concrete apron at the very northeast edge of the B Street
park area. The concrete apron has 11% side-slopes. The total expected
flow in the B Street Park area is approximately 42cfs with the 35cfs
weir flow from Madison Avenue. The various existing inlet openings
atop the NDOT drainage pipes at the eastern edge of the park are
expected to intercept approximately 37cfs. This flow is routed to the
existing open channel at Owens Avenue. An analysis of the existing
condition for this area based on the application of the “Ultimate” flow
is included in the Appendix of this submittal.

A summary of the existing drainage watersheds and street flows is shown in
Table 1, Street Flow. A summary of the existing drainage condition based on
the “Ultimate” design conditions is presented in Table 2, the Existing Flow

Condition Summary.
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Table 1. B Street Flow
WATERSHED
Reference Total Basin Area Adams Jefferson Madison Monroe Jackson Van Buren Harrison
Basin (mi?)
WAI19C 0.01707 0.0086
VGO7A 0.1376 : 0.1376

VG08 0.0608 { 0.0608

VG09 0.584 0.0299 0.0274

VGI10 0.0930 [ 0.0930

VGl11 0.660 ' : 0.0300 0.0300

VG12 0.510 k. : q= : S : ; 0.0362 0.0069
TOTAL TRIBUTARY AREA (mi?) 0.0086 0.0299 0.2258 0.1230 0.0300 0.0362 0.0069
OVERALL WATERSHED WAI19C VG09 VG09C VGI11C VGl11 VG12 VG12
TOTAL WATERSHED AREA (mi?) 0.0107 0.0584 0.2600 0.1600 0.0660 0.0510 0.0510
RATIO (street/overall watershed) 80% 51% 87% 77% 45% 71% 14%

FLOW ON THE STREET

Related Basin WA19C VG09 VG09C VGI11C VGl11 VGI12 VGI2
Total Qyo 7 22 93 36 20 17 17
Street Qo 6 12 32 28 10 13 3
Total Q100 16 60 240 97 57 46 46
Street Qo0 13 31 209 75 26 33 7
Street Name Adams Jefferson Madison Monroe Jackson Van Buren Harrison
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‘B’ Street from Washington Avenue to Owens Avenue
Project 0133.0141

Table 2. Existing Flow Condition Summary
Location Basin Flow Total Flow Total Weir Flow Anticipated
from “Ultimate” | Intercepted and Flow Exiting Retained Flow Leaving
HEC-1 Routed via Street Section @ Facility Street Section
Output Existing
Facilities
(cfs) (cfs) (cfs) (cfs) (cfs)
McWilliams Ave 189 55 36 34 89

42’ curb opening drop inlet and 11°5” x 19°0” concrete apron with 3’5" x 5°0” grate opening
at NDOT right-of-way.

Adams Ave 13 | 6 | 0 [ 7 | 13
11’5” x 19°0” concrete apron with 3°5” x 5°0” grate opening at NDOT right-of-way.

Jefferson Ave 31 ] 10 l 0 | 21 ] 31
11°5” x 19°0” concrete apron with 3°5” x 5’0" grate opening at NDOT right-of-way.

Madison Ave 209 ] 53 [ 35 ] 0 l 88
42’ curb opening drop inlet @ B Street

Monroe Ave 75 ! 40 [ 0 ! 0 | 40

Two-circular grate opening with approximately 18 diameters, and a 42 curb opening drop
inlet @ B Street.

Jackson Ave 26 | 18 l 0 [ 0 [ 18
42’ curb opening drop inlet @ B Street

Van Buren Ave 33 l 19 1 0 | 0 [ 19
42’ curb opening drop inlet @ B Street

Harrison Ave 7 ] 5 { 0 l 0 ! 5
21’ curb opening drop inlet @ B Street

B Street Park Area 7 I 37 [ 0 | 5 { 7

Four 2°0” x 3°5” grate opening at far east edge of park (one each aligned with Madison
Avenue, Jackson Avenue and Van Buren) and a 7°0”W x 7°2”L x 0°10”D modified drop
inlet with 2°0”W x 6’2”’L grate opening and headwall at far.

Total

590 | 244 | 71 | 66 ! 310

2.3 Proposed Drainage Description

The drainage basin generated runoff associated with the design of B Street is

based on the hydrologic analysis from two previous studies. The “City of Las

Vegas Flood Control Facilities Inventory and City Wide Hydrology Analysis”
by PBS&J, dated December 1997, established the ultimate drainage basins
within the vicinity of Washington Ave. The “Update to the Drainage Study
for Washington Avenue, Martin Luther King Boulevard to I-15 to Owens
Avenue,” by Pentacore Engineering, Inc., dated October 5, 1999, currently

under review by the City of Las Vegas, established the storm drain capacity in

PENTACORE ENGINEERING, INC.
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24

Washington Avenue. These studies established the tributary watershed for
Washington Avenue as extending west to east from Buffalo Drive to I-15, and
south to north from U.S. 95 to Vegas Drive.

The existing condition is that which results from current drainage
characteristics and the ultimate condition is that which would result from the

future drainage facilities constructed downstream and upstream of the project.
The design concept for this report’s purpose assumes the following:

1. The “Ultimate” flow condition,

2. The operation of the inlets west of Martin Luther King are
designed to collect the “Ultimate” 10-year flow,

3. The operation of the inlets east of Martin Luther King to D
Street are designed to collect the “Ultimate” 100-year flow, and

4. Future drainage facilities have been constructed downstream

and upstream of the Washington Avenue project limits.
Previous Drainage Studies

The storm flow analysis for this report utilizes the information from three

studies:

1. The “Update to the Drainage Study for Washington Avenue, Martin
Luther King Boulevard to I-15 to Owens Avenue,”

. The “Drainage Study for Washington Avenue” and

3. The “City of Las Vegas Flood Control Facilities Inventory and City
Wide Hydrology Analysis.”

The storm flow analysis is referenced and included in the Appendix.

The “Update to the Drainage Study for Washington Avenue, Martin Luther
King Boulevard to I-15 to Owens Avenue” updates the “Drainage Study for
Washington Avenue,” provided by Pentacore and reviewed by the City of Las
Vegas initially in June 1997 and again in September 1997. The “City of Las

PENTACORE ENGINEERING, INC.

Civil Engineering, Transportation, Construction Administration, Environmental and Natural Resource Management, Land Planning, land
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‘B’ Street from Washington Avenue to Owens Avenue
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Vegas Flood Control Facilities Inventory and City Wide Hydrology Analysis”
(City Wide Study) was also utilized. The City Wide Study was conducted by
PBS&J and includes drainage concepts utilized by the initial drainage study for
Washington Avenue. The City Wide Study also incorporates information from
the “Clark County Regional Flood Control District, The Master Plan Update of
the Las Vegas Valley." This report concurs with the hydrology of the above-

mentioned studies.

3.0 PROPOSED DRAINAGE FACILITIES

3.1

General Drainage Description

This submittal addresses the design for improvements at B Street associated
with the improvements from Washington Avenue. An extensive storm drain
system will be constructed to enhance the drainage capacity of the overall area.
The drainage system has been designed to convey storm water flow resulting

from the major storm event to ensure positive drainage.

Drop inlets will be provided on B Street to accommodate the excess flows to
the existing NDOT facilities. The proposed design will result in the collection
of significant storm water flows impacting the existing B Street alignments.
Proposed improvements for B Street will included modification and/or repair
to curb, gutter, sidewalk, drop inlets, laterals, and the extension of the 11ft x
6ft to 14ft x 6ft RCB. Due to constructability, the four 42ft long drop inlets on
the east side of B Street will be removed and replaced with two 4ft drop inlets.
The RCB will outlet to a temporary junction structure that will transition to the
existing 7ft x 5ft open channel north of Owens Avenue. The proposed grading

for this project will result in positive drainage.

The box will collect approximately 776c¢cfs from the improvements associated
with Washington Avenue and approximately 349cfs from the improvements
associated with B Street. It should be noted that until the box west of Martin

PENTACORE ENGINEERING, INC.
Civil Engineering, Transportation, Construction Administration, Environmental and Natural Resource Management, Land Planning, land
Surveying, Global Positioning, Landscape Architecture, Geographical Information Systems (GIS), ADA Consulting
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3.2

Luther King Boulevard is installed the anticipated flow to the 7ft x 5ft open
channel would be approximately 669cfs. This storm flow amount results from
the interception of approximately 226¢fs at the drop inlets situated just west of
Martin Luther King Boulevard, approximately 94cfs at the drop inlets situated
from Martin Luther King to D Street, and approximately 349cfs from the

above-mentioned improvements.
Facility Design Calculations

Hydraulic calculations for the typical drainage sections are based on Manning’s
Equation. The drop inlet designs are based on the methods of the Federal
Highway Administration, Hydrologic Engineering Circular (HEC) Numbers 12
and 22, and from the FlowMaster® version 6.0 computer software purchased
from Haestad Methods, Incorporated, which is also based on the same
documents. The computer software, Water Surface Pressure Gradient
(W.S.P.G.) version 12.9 purchased from CIVILDESIGN, Incorporated, was
utilized for the hydraulic modeling of proposed RCB. The computational
procedure of this program is based on two principles. The Bernoulli’s equation
for the total energy at each section and the Manning’s formula for friction loss
between the sections in a reach. A hydraulic analysis was conducted for the
entire system and is presented in the Appendix. The results of this analysis
reveal the proposed RCB as adequate for conveyance of the 1,124-cfs design
flow. The hydraulic grade line (HGL) is maintained within the RCB at all
locations. The HGL for the drainage facility is included on the RCB profile
(See Storm Drain Plan & Profile Sheets, U-1 through U-8).

The hydraulic calculations for the proposed drainage facilities are included in
the Appendix of this submittal. The drainage facilities proposed with this
submittal are shown in Table 3, Proposed Design Facility Summary.

“PENTACORE ENGINEERING, INC.
Civil Engineering, Transportation, Construction Administration, Environmental and Natural Resource Management, Land Planning, land
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‘B’ Street from Washington Avenue to Owens Avenue
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Table 2. Proposed Design Facility Summary.
EXISTING FLOW INTERCEPTED
Location Depth of Street Basin flow from Current
Flow Slope HEC-1 Model Anticipated Flow
Intercepted @
Existing
Facilities
(ft) (%) (cfs) (cfs)
McWilliams Ave 1.10 0.69 189 53
Adams Ave 0.37 2.50 13 6
Jefferson Ave 0.49 2.45 31 10
Madison Ave 1.07 1.00 209 53
Monroe Ave 0.71 1.08 75 40
Jackson Ave 0.50 1.54 26 18
Van Buren Ave 0.51 1.92 33 19
Harrison Ave 0.33 2.50 7 5
B Street Park Area 0.35 N/A 7 7
Total 590 211
TOTAL CAPACITY OF PROPOSED DESIGN
SUMP CONDITION AT GRADE CONDITION Total Capacity of
Proposed Capacity Proposed Design Facility Capacity @ Proposed
Design Proposed Design
Facility Proposed Design Facility (cfs)
Design (cfs)
Facility
(cfs)
McWilliams Ave Existing - N/A N/A N/A
One-42 foot
drop inlet with
curb opening
and 16ft x ft
grate opening
Adams Ave Two-10 foot drop inlets with curb opening & 6.74 7
grate
Jefferson Ave Two-12.5 foot and two-10 foot drop inlets 23.86 24
with curb opening & grate
Madison Ave Two-22.5 foot drop inlets with curb opening 209.00 209
& grate and 51 foot long trench drain also
used for draining B Street
Monroe Ave Two-17.5 foot drop inlet with curb opening 75.00 75
& grate and 51 foot long trench drain also
used for draining B Street
Jackson Ave Two-12.5 foot and two 10 foot drop inlets 19.94 20
with curb opening & grate
Van Buren Ave Two-12.5 foot and two-10 foot drop inlets 25.40 25
with curb opening & grate
Harrison Ave Existing 21 foot drop inlet with curb opening N/A N/A
& grate
B Street Four-4 foot drop inlets with curb opening & 27.14 27
grate and a portion of the two trench drains
B Street Park Area N/A-Existing 7°07x7°2” modified drop inlet N/A N/A
with 2°0”x6°2" opening and grate
Total N/A 527 527
"PENTACORE ENGINEERING, INC.

Civil Engineering, Transportation, Construction Administration, Environmental and Natural Resource Management, Land Planning, land
Surveying, Global Positioning, Landscape Architecture, Geographical Information Systems (GIS), ADA Consulting
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‘B’ Street from Washington Avenue to Owens Avenue
Project 0133.0141

4.0

CONCLUSIONS AND RECOMMENDATIONS

The off-site and onsite 100-year flow can be safely conveyed through and around
the site.

The computer program W.S.P.G. version 12.9 was used for the analysis of the
proposed RCB. Hydrology was based on the HEC-1 computer model of the
previously reviewed study and on generally accepted engineering practices in

accordance with the Drainage Criteria Manual.

The study shows that development of the site along with the proposed drainage

improvements, diminishes runoff to downstream properties.

. The overall drainage concept for this site concurs with the drainage concept of the

studies referenced in the Appendix.

Storm drain facilities and inlets west of B Street will be constructed for the
purpose of major flow conveyance. Eventually the proposed RCB will join the
drainage facility along Owens Avenue currently under design by Kimley-Horn &
Associates. Until the Kimley-Horn facility is constructed, drop inlets and storm
drain pipe will collect and route flows to the proposed RCB through the site and

into the existing 7’ x 5’ open channel downstream.

. The hydrologic analysis presented in this report is based on the existing facilities,

and ultimate development of the surrounding area.

PENTACORE ENGINEERING, INC.

Civil Engineering, Transportation, Construction Administration, Environmental and Natural Resource Management, Land Planning, land

Surveying, Global Positioning, Landscape Architecture, Geographical Information Systems (GIS), ADA Consulting
19




‘B’ Street from Washington Avenue to Owens Avenue
Project 0133.0141

5.0

REFERENCES

1.

10.

Department of Public Works, Clark County, Nevada, “Improvement Standards,”
1993.

Department of Agriculture, Soils Conservation Services, Technical Release 55,
“Urban Hydrology for Small Watersheds,” Washington, D.C. January 1975,

revised June 1986.

Department of Agriculture, Soils Conservation Services, “Soil Survey of Las
Vegas Valley Area,” July 1985.

Army Corps of Engineers, “HEC-1 Flood Hydrograph Package,” September 1981,
Revised January 1985.

Federal Highway Administration, “Hydrologic Engineering Circular No. 12,”
March 1984.

Federal Highway Administration, “Hydrologic Engineering Circular No. 22,”
November 1996.

CIVILDESIGN, Inc., “Water Surface Pressure Gradient Package,” version 12.9,
Copyright © 1991 — 1998.

Haestad Methods, Inc., “FlowMaster®,” version 6.0, Copyright © 1994 —2000.

Clark County Regional Flood Control District, “Flood Control Master Plan Update
Las Vegas Valley 1996 by PBS&J, February 1996.

Clark County Regional Flood Control District, “Hydrologic Criteria and Drainage
Design Manual,” October 1990.

PENTACORE ENGINEERING, INC.

Civil Engineering, Transportation, Construction Administration, Environmental and Natural Resource Management, Land Planning, land

Surveying, Global Positioning, Landscape Architecture, Geographical Information Systems (GIS), ADA Consulting
20




‘B’ Street from Washington Avenue to Owens Avenue
Project 0133.0141

11. Pentacore Engineering, Inc., “Update to the Drainage Study for Washington
Avenue, Martin Luther King Boulevard to I-15 to Owens Avenue,” submitted and

reviewed by City of Las Vegas, October 5, 1999.

12. Pentacore Engineering, Inc., “Drainage Study for Washington Avenue,” submitted
and reviewed by City of Las Vegas, October 1997.

13. City of Las Vegas, “Flood Control Facilities Inventory and City Wide Hydrology
Analysis” by PBS&J, December 1997.

PENTACORE ENGINEERING, INC.
Civil Engineering, Transportation, Construction Administration, Environmental and Natural Resource Management, Land Planning, land

Surveying, Global Positioning, Landscape Architecture, Geographical Information Systems (GIS), ADA Consulting
21




WASHINGTON AVENUE

CONSTRUCTION COST ESTIMATE OF 100-YEAR STORM DRAIN SYSTEM

ITEM UNIT | QUANTITY | UNIT PRICE TOTAL PRICE
CONSTRUCTION CONFLICTS LS 1 $ 20,000.00 | $ 20,000.00
MISC. REMOVAL/ABANDON/CAP EXIST. FACILITIES | LS 1 $ 20,000.00 | $ 20,000.00
REMOVE & REPLACE 3" A.C. PAVEMENT - "B" Street| SY 7000 $ 6.00 | $ 42,000.00
REMOVE & REPLACE TYPE Il AGG. BASE - "B" Street| CY 2500 $ 13.00 | $ 32,500.00
18" RCP LF 1945 $ 60.00 | $ 116,700.00
24" RCP LF 235 $ 70.00 | $ 16,450.00
30" RCP LF 70 $ 80.00 | $ 5,600.00
36" RCP LF 565 $ 100.00 | $ 56,500.00
42" RCP LF 32 $ 120.00 | $ 3,840.00
48" RCP LF 80 $ 130.00 | $ 10,400.00
54" RCP LF 60 $ 140.00 | $ 8,400.00
54" CMP LF 210 $ 60.00 | $ 12,600.00
4'x4' RCB LF 35 $ 200.00 | $ 7,000.00
7'x6' RCB LF 780 $ 440.00 | $ 343,200.00
g'x6' RCB LF 1955 $ 480.00 | $ 938,400.00
11'x6' RCB LF 3017 $ 520.00 | $§  1,568,840.00
14'x6' RCB LF 1715 $ 650.00 | $§  1,114,750.00
JUNCTION STRUCTURE Sta. 8+80 LS 1 $ 20,000.00 | $ 20,000.00
TRANSITION/JUNCTION STRUCTURE Sta. 83+20 LS 1 $ 30,000.00 | $ 30,000.00
JUNCTION STRUCTURE Sta. 87+05 LS 1 $ 25,000.00 | $ 25,000.00
JUNCTION STRUCT. W/TRENCH DRAIN Sta. 83+00 Lt. LS 1 $ 35,000.00 | $ 35,000.00
JUNCTION STRUCT. W/TRENCH DRAIN Sta. 86+85 Lt. LS 1 $ 30,000.00 | $ 30,000.00
60" MANHOLE EA 3 $ 3,500.00 | $ 10,500.00
4" TYPE C D.I. EA 31 $ 2,500.00 | $ 77,500.00
10' TYPE "CM2" D.I. EA 10 $ 10,000.00 | $ 100,000.00
12.5' TYPE "CM2" D.I. EA 11 $ 11,000.00 | $ 121,000.00
17.5 TYPE "CM2" D.1. EA 4 $ 14,000.00 | $ 56,000.00
20' TYPE "CM2" D.I. EA 14 $ 15,000.00 | $ 210,000.00
20' TYPE "DM2" D.I. EA 3 $ 14,000.00 | $ 42,000.00
225 TYPE "CM2" D.I. EA 2 $ 17,000.00 | $ 34,000.00
TOTAL $  5,108,180.00
10% Contingency $ 510,818.00
TOTAL $  5,618,998.00

CONSTRUCTION COST ESTIMATE OF 10-YEAR STORM DRAIN SYSTEM
ITEM UNIT | QUANTITY | UNIT PRICE TOTAL PRICE
CONSTRUCTION CONFLICTS LS 1 $ 5.000.00 | $ 5,000.00
MISC. REMOVAL/ABANDON/CAP EXIST. FACILITIES | LS 1 $ 5,000.00 | $ 5,000.00
24" RCP LF 1520 $ 80.00 | $ 121,600.00
48" RCP LF 60 $ 150.00 | $ 9.000.00
60" RCP LF 4650 $ 200.00 | $ 930,000.00
48" MANHOLE EA 8 $ 2.500.00 | $ 20,000.00
2.5 TYPE "DM2" D.1. EA 46 $ 2,500.00 | $ 115,000.00
4 TYPE "CM2" D.I. EA 2 $ 10,000.00 | $ 20,000.00
165 TYPE "DM2" D.1. EA 1 $ 17,000.00 | $ 17,000.00
TOTAL $  1,242,600.00
10% Contingency $ 124,260.00
TOTAL $ _ 1,366,860.00

ESTIMATED 100-YEAR SYSTEM COST

ESTIMATED 10-YEAR SYSTEM COST (RTC)

$ 5,618,998.00
$ 1,366,860.00

COST DIFFERENCE - TO BE FUNDED BY CCRFCD

$ 4,252,138.00
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CITY OF LAS VEGAS | DATE:

INTER-OFFICE MEMORANDUM October 18, 1999

TO : FROM:

Joe Christensen, P.E. ' ; Randy L. Fultz, P.E.

Project Manager, Engineering Design ) Flood Control, Project Manager
Department of Public Works _ Department of Public Works

SUBJECT: COPIES TO:
. Charles Kajkowski, P.E.
Washington Avenue ( Martin Luther King to I-15 and Owens) Myron Welsh, P.E. - Pentacore

We have reviewed the Update to the Drainage Study for Washington Avenue - Martin Euther King to I-15
and Owens dated October 1999 and have the following comments: ’ . :

“1.. A recent field investigation by Flood Control staff revealed that additional -areas drain to B Street
. between Monroe Avenue and Owens Avenue. It was observed that basins VG074, VGOS8, and VG10
- must be extendeq approximately to Owens Avenue, as these areas are tributary to B Street.’

2. The Off-Site/On-Site Basin Map submitted with the Update showed basins that are tributary only to the
_ existing NDOT facility, it did not include the entire watershed. All drainage basins that are tributary to
the project must be shown on one map along with critical concentration points. This project is a
CCRFCD facility which needs to be designed to collect the 100-year flow, all references to 50-year
flows must be deleted from the study and the maps as they have no bearing on the project.

3. It was previously requested in our September 27, 1999 memorandum that “The existing inlet system
along B Street which intercepts flows from Adams, Jefferson, Madison, Monroe, Jackson,- Van Buren
and Harrison Streets must be analyzed to ensure the 100-year flow is intercepted.. A complete analysis
of the existing inlets along B Street must be done to determine the capacity of these inlets.” The report
did not include an evaluation as was requested for the existing inlet system in B Street. It was shown
only that the existing NDOT facility could convey a maximum of 367 cfs and that each 42-foot inlet
could intercept 18 cfs. The total collected flow must be determined for the inlets to the NDOT facility.
If the existing inlets along B Street and in the park area cannot intercept sufficient flow to fill the NDOT
facility, then additional inlets must be provided. It is the City’s recommendation that (2) 20-foot Type
‘C’ inlets be placed on Van Buren Avenue, Jackson Avenue, Monroe Avenue, Madison Avenue west of
B Street in order to collect the flows. An additional 20-foot Type 'C’ inlet should be placed along the
east side of B Street just north of Jefferson Avenue as this area is a low point. The engineer must
determine the total capacity of the existing and proposed inlets in B Street to verify that the 100 year
flow can be collected. ' ' .

4, The report propbsed to increase the 11°X5’ RCB in B Street to a 11°X6’ RCB to accommodate the
additional flows that are tributary to B Street. In the last meeting for the project it was discussed that the
box may need to be widened to compensate for the shallow cover near Owens Drive. This submittal




shows the box being higher rather than wider at this location. Design drawings must be submitted to
verify that this can be accomplished. .

. It was previously requested in our September 27, 1999 memorandum that “The existing 66” RCP must
be utilized and flow equalizers provided between the existing and proposed systems. The existing
laterals and inlets appear to conflict with the proposed box, these laterals must be shown on the profiles.
All existing inlets must be identified on the plans by size, type and invert elevations.” “This still has not
been completed as no plans were submitted.

attachment ' .
‘RLF/gam

mem991014 -




APPENDIX B

HYDROLOGIC ANALYSIS
HEC-1 MODEL; PROPOSED DESIGN




WB.OUT

HEC1 S/N: 1333000362 HMVersion: 6.40 Data File: WB.hcl

EEEE R R EEEE R RS R SRS TS Thkrkxk kX dkxhdxrhkxkhkddddddhhrxrkrhhkrkdrddhdrd
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 01/11/2000 TIME 08:19:02 * * (916) 756-1104 *
* * * *
EEEER S S SR EEEEERSE SRS SRR RS SRR RS S SRS Fhkkdkkhkhkhkdrrkhkkkhdhdddhdddhkdrhkrhkrrdddkkrx

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

Full Microcomputer Implementation
by
Haestad Methods, Inc.

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOQUS VERSIONS OF HEC~1 KNOWN AS HECl (JAN 73), HEC1lGS, HEC1DB, AND HEC1KW.

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 OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM




WB.OUT
HEC-1 INPUT PAGE 1
LINE ID.......1....... 2. 000 I N 5. 6....... Touenn [ - PN 9. ... 10
*DIAGRAM
1 ID WASHINGTON AVENUE AND B STREET HYDROLOGY
2 ID PROJECT NO. 0133.0141
3 iD REF.1 "DRAINAGE STUDY FOR WASHINGTON AVENUE," SEPTEMBER 1997
4 iD CITY OF LAS VEGAS - WASHINGTON AVENUE
5 ID ULTIMATE OFFSITE/ONSITE CONDITIONS MODEL (DESIGN)
6 ID MODEL CONSIDERS 1997 MPU FACILITIES UPSTREAM OF MLK ARE IN PLACE
7 ID
8 ID REF.2 "CITY OF LAS VEGAS FLOOD CONTROL FACILITIES INVENTORY
9 ID AND CITY WIDE HYDROLOGY ANALYSIS," DECEMBER 1997
10 ID RATIO PER 100-YR: AREA DARF
11 ID 10-YR = 0.57 0.1 - 1.0 1.00
12 ID 25-YR = 0.74 1.0 - 1.5 0.97
13 ID 50-YR = 0.87 1.5 - 2.0 0.95
14 ID 100-YR = 1.00 2.0 - 2.5 0.93
15 ID
16 ID FILE: WB.HC1 (MODIFIED RUN)
17 ID
18 IT 5 0 0 300
19 I0 5 0 0
20 IN 5 0 0
21 JR PREC 0.57 0.74 0.87 1.00 0.97 0.95 0.93
22 KK WAl2
23 BA .0700
24 PC .000 .020 .057 .070 .087 .108 .124 .130 .130 .130
25 PC .130 .130 .130 .133 .140 .142 .148 .158 .172 .181
26 PC .190 .197 .189 .200 .201 .204 .214 .229 .241 .249
27 PC .251 .256 .270 .278 .281 .283 .295 .322 .352 .409
28 PC .499 .590 .710 .744 .781 .812 .819 .835 .851 .856
28 PC .860 .868 .876 .888 .910 .926 .937 .950 .970 .976
30 PC .982 .985 .987 .989 .990 .993 .993 .994 .985 .998
31 PC .998 .999 1.00
32 PB 2.77
33 LS 92
34 UuD 0.220
35 KK WA12R
36 KM ROUTE TO WAl3
37 RM 6 0.46 0.15
38 KK WAl3
39 BA 0.1345
40 LS 0 92
41 uD 0.530
42 KK WA13C WA13+WA1l2R (PLEASE SEE REF 1 FOR DETAILS)
43 HC 2
44 KK RANSDI DIVERT OUT FROM RANCHO STORM DRAIN: CPA 144 CFS
45 KM RANSDM = FLOWS WHICH CONTINUE IN THE RANCHO STORMDRAIN
46 KM RANDUN = FLOWS WHICH ARE DIVERTED EAST THRTOUGH EXISTING STREETS
47 DT RANDUN
48 DI 0 144 1000
49 DQ 0 0 856




LINE

50

52

53
54
55
56

57
58
59
60

61
63
64
65

66
67

HEC-1 INPUT

WA13R (PLEASE SEE REF 1 FOR DETAILS)
ROUTE TO WAl4
1 0.07 0.15

WAO1 (PLEASE SEE REF 1 DETAILS)
0.0724
0 81
0.340

WAa02

0.1514
0 92

0.350

WAO2R
ROUTE TO WAO03
3 0.22 0.15

WAO3

0.0891
0 92

0.210

WAO03C
3

0GO11
0.1614

0 79
0.470

WASSD1 DIVERT FLOW IN EXCESS OF 30" RCP CAP TO VE

WASSD1 = FLOWS FOUND WITHIN THE EXISTING D
VEGSY1l = FLOWS WHICH ARE DIVERTED OUT OF T
VEGSY1
0 40 1000
0 0 960
0OGOl1R

ROUTE REMAINING FLOWS TO VG011l
1 0.05 0.15

VG011l
0.0277

0 82
0.420

vG011C VG011+0GO11R
2

GAS VALLEY SUB BASINS
TORM DRAIN SYSTEM
HE WASHINGTON SUB BASIN

PAGE 2




100
101

102
103
104
105

106
107

108
109
110

111
112
113
114

KK
BA
LS
Uub

KK
HC

KK

KK
BA

9)9]

KK
HC

WASSD2 DIVERT FLOW IN EXCESS OF 30" RCP CAP TO VEGAS VALLEY SUB BASINS
WASSD2 FLOWS FOUND WITHIN THE EXISTING DTORM DRAIN SYSTEM
VEGSY2 FLOWS WHICH ARE DIVERTED OUT OF THE WASHINGTON SUB BASIN

VEGSY2
0 10 1000
0 0 990

VGO11R
ROUTE REMAINING FLOWS TO WAO03C
2 0.17 0.15

WAO03C PRV WA03+VGO1llR
2

WAO3R

WAO04

0.1040
0 90

0.370

WA04C WAO3R+WA04
2

WAO4R
ROUTE TO WAQ06
2 0.16 0.15

WAO06

0.0779
0 92

0.370

WAO6C WAO4R+WAQ06
2

WAO6R
ROUTE TO WAO05
0 0.04 0.15

WAO0S

0.0276
0 91

0.170

WAO5C WAO6R+WAOS
2

PAGE 3




LINE

126
127
128

129
130
131

132
133
134
135

136
137

138
139
140

141
142
143
144

156
157
158

159
160
161
162

HEC-1 INPUT

J s 2. 00 3. 4....... Seeneann [P Toveenns Biiennnn | I 10
WAO5R
ROUTE TO WAO6A
1400 0.029 0.013 0 CIRC 5
WAO5R

ROUTE TO WAOG6A
1 0.07 0.15

WAOGA
0.0583

0 92
0.250

WAO6C WAOSR+WAO6
2

WAOGR
ROUTE TO WAO7 ASSUMES MAJORITY OF 100 YEAR FLOW IS IN SD (MPU PIPE)
1400 0.014 0.013 0 CIRC 5

WAQ7

0.0340
0 93

0.270

WAQ7C WAOGR+WAOQ7
2

WAOTR
ROUTE TO WA09 ASSUMES MAJORITY OF 100 YEAR FLOW IS IN SD (MPU PIPE)
2500 0.012 0.013 0 CIRC 5

WA09

0.0545
0 93

0.360

WAO09C WAOTR+WA09
2

WAO9R
ROUTE TO WAOGA
2800 0.018 0.013 0 CIRC 5.5

WAll

0.0326
0 92

0.170

PAGE
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LINE

163
164

165
166
167

168
169
170
171

172
173

174
175

176
177

179

180
181

182
183
184
185

186
187

188
189
190

191
192
193
194

195
196

197
198
199

KK

KK

RK

KK
BA
LS
uD

KK
HC

WAl1lR
ROUTE
2700

WAl4d
0.0453

0.390

WAl4C
WAl4C

RANWAS
RANSD2
0
0

RANDUN
RANDUN

WALSA
0.0887
0

0.170

WA15AC
2

WA13AR
ROUTE
4

WALSB
0.0943
0
0.190

WA15BC
3

WA15BR
ROUTE
1400

0.015

92

197
197

92

94

0.012

0.013

1000
197

0.0130

0

CIRC

TRAP

5

.5

PAGE 5




LINE

200
201
202
203

204
205

206
208

209
210
211
212

213
214
215
216

217
218

219
221
222
223
224
225

226
227

228
229
230

231
232

234

235
236

WAl6A
0.0646
0
0.220

WA16AC
2

WA1l6AR
ROUTE
2600

WAl7A
0.0826
0
0.320

VG07B
0.0299
0
0.260

WAl7AC
3

WAL1l7AR

HEC-1 INPUT

92

WA16A+WAL5B

TO WA17AC ASSUMES MAJORITY OF 100 YEAR IS IN SD
0.005 0.013 0 TRAP 9 0

DEVELOPED CONDITIONS

89

DEVELOPED CONDITIONS

85

WALl6AR+WAL17A+VGO7B

ROUTE TO WA18A ASSUMES MAJORITY OF 100 YEAR IS IN SD

1100

WA18A
0.0153
0
0.170

WA18AC
2

WA18AR
ROUTE
1400

WAl18B
0.0375
0
0.190

WA18BC
2

0.007 0.013 0 TRAP 9 0
DEVELOPED CONDITIONS

85

0.007 0.013 0 TRAP 9 0

85

PAGE
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HEC-1 INPUT PAGE 7
LINE ID.veeess 1...0.0..n 20 I [ S ST [ Teveenns [ P 9......10
237 KK WA19A
238 BA 0.0227
239 LS 0 87
240 uD 0.180
241 KK WA23
242 BA 0.0461
243 LS 0 85
244 uD 0.250
245 KK WAl9B
246 BA 0.0238
2417 LS 0 87
248 ub 0.180
249 KK WA19BC
250 HC 2
251 KK WA19AC
252 HC 3
253 KK WA17B DEVELOPED CONDITIONS
254 BA 0.0911
255 LS 0 86
256 uDb 0.330
251 KK WAl7BR
258 KM ROUTE TO WA20 KINEMATIC WAVE ROUTING FOR STREET SECTION
259 RK 2600 0.007 0.016 0 TRAP 70
260 KK WAa20
261 BA 0.0858
262 LS 0 87
263 ub 0.250
264 KK WA20C WA20+WA17BR
265 HC 2
266 KK WA21A
267 BA 0.0214
268 LS 0 87
269 uD 0.170
270 KK WA21AC WA21A+WA20C
271 HC 2
272 KK WA21B
273 BA 0.0083
274 LS 0 87
275 uD 0.130




294
295
296
297

298
299
300
301

302
303

304
305
306
307

ID....

KK
BA
LS
uD

WA21BC
2

DWA21C
DWA21C

0
0

WAZ21CC
2

waloc
0.0107
0
0.160

DWA19C
DWA19C
0
0

WAlocCC
2

vVG09
0.0584
0

0.220

DVGO09
DVGO09
0
0

vG09C
2

VGO7A
0.1376
0
0.290

VGO7AR
2600

vGO08
0.0608
0
0.340

HEC-1 INPUT

....... 2« < P N 4
WA21B+WA21AC
DETERMINES THE FLOWS ENTERING THE SD AT D ST AND WASHINGTON AVE
189
138
(PROPOSED SD CAPACITY AT D ST AND WASHINGTON AVE)
91
DETERMINES THE FLOWS EXITING ADAMS AND DISCHARGING INTO THE PROPOSED SD
100 1000 10000
20 200 2000
(PROPOSED SD CAPACITY AT ADAMS AVE)
85
DETERMINES THE FLOWS EXITING JEFFERSON ONTOC B STREET
100 1000 10000
49 490 4900
(PROPOSED SD CAPACITY AT JEFFERSON AVE)
89
ROUTE TO VGOS8
0.006 0.017 0 TRAP 70 0
84

PAGE
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LINE

314
315

316
317

318
319
320
321

322
323

324
325
326
327

328
329

330
331
332
333

334
335
336

337
338
339
340

341
342

343
344
345
346

347
348

349
350
351
352

ID...

KK
HC

HEC-1 INPUT

VG0O8C VGO7AR+VGO8

2
VYGOSR ROUTE TO VGO09
2400 0.010 0.016 0 TRAP 70 0
vG09
0.0584
0 85
0.220
VG09C VG09+VGO8R (MODIFIED FOR EXISTING FACILITY FLOWS ONLY)
2
DVGO9C DETERMINES THE FLOWS EXITING MADISON ONTO B STREET
DVGO09C
0 100 1000 10000
0 13 130 1300
vG09CC (PROPOSED SD CAPACITY AT MADISON AVE)
2
vG10
0.0930
0 86
0.503
RVG10

ROUTE TO VG11
3 0.23 0.15

VGl1
0.066

0 85
0.326

vGl1icC
2

DVG11C DETERMINE THE FLOW EXITING MONROE ONTO B STREET
DVG11C

0 100 1000 10000
0 23 230 2300
VG11CC (PROPOSED SD CAPACITY AT MONROE AVE)

2

VG1ll1

0.066
0 85

0.326

10

PAGE
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NG

LINE

353
354
355
356

357
358

359
360
361
362

363
364
365
366

367
368

369
370
371
372

373
374
375
376

3717
378

379
380

381
382

383
384

385
386

387
388

KK
HC

KK
DR

KK
DR

HEC-1 INPUT

DVG1l DETERMINE THE FLOW EXITING JACKSON ONTO B STREET
DVG11

0 100 1000 10000
0 55 550 5500
VG11C (PROPOSED SD CAPACITY AT JACKSON AVE)
2
vG12
0.0510
0 85
0.302

DVG12V DETERMINE THE FLOW EXITING VAN BUREN ONTO B STREET
DVG12V

0 100 1000 10000

0 29 290 2900

VG12VC (PROPOSED SD CAPACITY AT VAN BUREN AVE)
2

VG112

0.0510
0 85

0.302

DVG1l2H DETERMINE THE FLOW EXITING HARRISON ONTO B STREET
DVG12H

0 100 1000 10000

0 86 860 8600

VG12HC (PROPOSED SD CAPACITY AT HARRISON AVE)
2

WA21BC WA21B+WA21AC
DWA21C

WAl9C
DWAl19C

WAl9CC
2

vGO9C
DVG09C

CVGl1
DVG1l1C

11

WB.OUT
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LINE

389
390
391

392
393

394
395

396
397
398

399
400
401

402
403

404
405
406
407

408
409
410
411

412
413
414

KK

RK

KK

KK

DR

KK

HC

KK

KM
HC

HEC-1 INPUT PAGE 11

RVG11
ROUTE TO VG12
600 0.005 0.02 0 TRAP 80 2

vGlzv
DVG12V

VG12H
DVG12H

CVG12
COMBINE VG110, VG1l, VG12
3

CCVG12 (FOR COMPARISON ONLY)
COMBINE CVG12, VG09C, WA1lSCC
3

OWENS (COMBINED WASHINGTON AVENUE B STREET HYDROLOGY)
2

via

0.0352
0 95

0.210

WA22A
0.0543

0 94
0.280

V1AC V1A+WA22AC
2

12




INPUT
LINE

NO.

22

35

38

42

47
44

50

53

57

61

64

68

70

77
74

80

83

87

92
89

SCHEMATIC DIAGRAM OF STREAM NETWORK
(V) ROUTING (--->) DIVERSION OR PUMP FLOW

(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW

WA12
v
v
WALZR
WAl3
WAL3C....... .
------- > RANDUN
RANSDI
v
v
WA13R
WAO1
WA02
v
v
WAO2R
. WAO3
WAO3C...ornnn- e
. 0Go11
smmmmme > VEGSY1
WASSD1
. . v
. . v
. . 0GO11R
VG011
. VGO11C...... e
B > VEGSY2
WASSD2

13




e

WB.OUT
. . v
. . v
95 . . VG01l1lR
98 . WAO3C..oevuenrn ..
\Y
. v
100 . WAO3R
102 . . WAO4
106 . WAO4C. . vev v cvanns
v
. v
108 . WAO4R
111 . . WAQ6
115 . WAOGC. . evvevenens
v
v
117 WAOGR
120 : . WAQS
124 . WAOSC. . .ivvvvenns
v
v
126 WAOS5SR
v
. v
129 . WAOSR
132 . . WAO6A
136 . WAOGC. v v enennn
. v
. v
138 . WAO6R
141 . . WAOQ7
145 WAQO7C...vvvere .
v
v
147 WAO7R

14




150

154

156

159

163

165

168

172

174

177
176

181
180

182

186

188

191

195

197

200

204

. WAO09
WAO9C..cvev v .
\Y%
v
. WAO9R
. . WAll
WALl1C. .. voeevmen .
v
\Y
WAllR
Wal4
WAL4C. i v e e v eneens
WAL14C .. e v v vaevnss
,m—————e— > RANSD2
RANWAS
. <mmmmm e RANDUN
RANDUN
WA1l5A
. WALSAC ..t e eoewens
v
v
WAL13AR
WA15B
WALISBC. e evvevvorasasnnssonomes
v
v
WAL15BR
WAl6A
WALlEAC. .o v eer v .o
\Y%
v

15
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—1—1

WB.OUT

206 WAL6AR
209 ) WALTA
213 . . VGOTB
217 HALTAC . + v veeeeeaennneennnnes

v

v
219 WALTAR
222 ) WA18A
226 WALBAC . . et eoen oo

v

v
228 WA18AR
231 . WA18B
235 WALBBC. s vnevrrnns .
237 ) WAL9A
241 ) . wA23
245 ) ) . WAL19B
249 . . WALOBC v e vnernns .
251 WALORC . + e vreeeeeieanaeennns ..
253 . WAL7B

v

. \Y
257 . WAL7BR
260 . . WA20
264 ) WA20C...... .
266 . . WA21A

16




WB.OUT
270 . WA21AC. . ..vn... ...
272 ) : WA21B
276 . WA21BC. . eevnennn. .
279 ) R > DWA21C
278 . DWA21C
282 WA21CC. e v srennns
284 ) WAL9C
289 ) S > DWAL9C
288 . DWA19C
292 WALOCC. . vvnennnns
294 . vG09
299 : S > DVGOY
208 : DVGO9
302 VGOOC. v e e
304 . vG07a
v
. v
308 . VGOTAR
310 . ) vGo8
314 ) VGOBC. s eernnns
\
. v
316 ) YGOSR
318 : ) vG09
322 . VGOOC . s e rrernens
325 . U > DVGO9C

17




324

328

334

337

341

344
343

347

349

354
353

357

359

364
363

367

369

374
373

377

380
379

DVG09C

VGO9CC...ovvvvvnnn

VGll1

VG1ICC....vvevann

------- > DVGl2v

VGl2VC. v v vevvnnnn

: ——————— > DVG12H

VGl2HC.....eveun..

K m————— DWA21C

18
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382
381

383

386
385

388
387

389

393
392

395
394

396

408

412

. .<
WA19C
WAL9CC. e ennnnn. .
L=
vG0o9C
CCVGL2. i iiieviannanas
OWENS . e ve e
V1A
: WA22A
VlAé ............

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

WB.OUT

DWA19C

DVG11C

DVG12H

19




WB.OUT

HEC1 S/N: 1333000362 HMVersion: 6.40 Data File: WB.hcl

22 SRS R SRR R R R SR SR S R R RS R R R R R SRR R R R R R E R L R R S P S S R RS S S ST R SRR R RS RSN ST
* * * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  * * U.S. ARMY CORPS OF ENGINEERS *
* SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 01/11/2000 TIME 08:19:02 * * (916) 756-1104 *
* * * *
eSS R R RS R SRR SR RS SR RS R RS RS R RS R RRRE RS RS R R R AR R R R R R L R R L RS R RS RS E RS S SRS LR E SRR

WASHINGTON AVENUE AND B STREET HYDROLOGY
PROJECT NO. 0133.0141
REF.1 "DRAINAGE STUDY FOR WASHINGTON AVENUE," SEPTEMBER 1397
CITY OF LAS VEGAS - WASHINGTON AVENUE
ULTIMATE OFFSITE/ONSITE CONDITIONS MODEL (DESIGN)
MODEL CONSIDERS 1997 MPU FACILITIES UPSTREAM OF MLK ARE IN PLACE

REF.2 "CITY OF LAS VEGAS FLOOD CONTROL FACILITIES INVENTORY
AND CITY WIDE HYDROLOGY ANALYSIS," DECEMBER 1997

RATIO PER 100-YR: AREA DARF
10~-YR = 0.57 0.1 - 1.0 1.00
25-YR = 0.74 1.0 - 1.5 0.97
50-YR = 0.87 1.5 - 2.0 0.95

100-YR = 1.00 2.0 - 2.5 0.93

FILE: WB.HC1 (MODIFIED RUN)

19 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2 0 ENDING DATE

NDTIME 0055 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

20



SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.57 .74 .87 1.00 .97

.95

21
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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 RATIO 7
.57 .74 .87 1.00 .97 .95 .93
HYDROGRAPH AT
WAl2 .07 1 FLOW 44, 64. 79. 95. 91. 89. 86.
TIME 3.67 3.67 3.67 3.67 3.67 3.67 3.67
ROUTED TO
WA12R .07 1 FLOW 36. 52. 65. 78. 75. 73. 71.
TIME 4.08 4.08 4.08 4.08 4.08 4,08 4.08
HYDROGRAPH AT
WAl3 .13 1 FLOW 55. 80. 100. 119. 115. 112. 109.
TIME 4.00 4.00 4.00 4.00 4.00 4.00 4.00
2 COMBINED AT
WA13C .20 1 FLOW 89. 129. 160. 192. 185. 180. 175.
TIME 4.08 4.08 4.08 4.00 4.00 4.00 4.08
DIVERSION TO
RANDUN .20 1 FLOW 0. 0. 16. 48. 41. 36. 31.
TIME .08 .08 4.08 4.00 4.00 4.00 4.08
HYDROGRAPH AT
RANSDI .20 1 FLOW 89. 129. 144. 144. 144. 144. 144.
TIME 4.08 4.08 3.92 3.83 3.83 3.83 3.83
ROUTED TO
WA13R .20 1 FLOW 87. 128. 144. 144. 144. 144. 144.
TIME 4.17 4.08 4.17 4.25 4.25 4.25 4.25
HYDROGRAPH AT
WAO1 .07 1 FLOW 15. 28. 39. 50. 47. 46. 44,
TIME 3.83 3.83 3.83 3.75 3.83 3.83 3.83
HYDROGRAPH AT
WAO02 .15 1 FLOW 78. 114. 141. 169. 163. 158. 154.
TIME 3.75 3.75 3.75 3.75 3.75 3.75 3.75
ROUTED TO
WAO2R .15 1 FLOW 73. 106. 132. 158. 152. 148. 144.
TIME 4.00 4.00 4.00 4.00 4.00 4.00 4.00
HYDROGRAPH AT
WAO3 .09 1 FLOW 57. 82. 102. 122. 117. 114. 111.
TIME 3.67 3.67 3.67 3.58 3.58 3.58 3.58
3 COMBINED AT
WAO3C .31 1 FLOW 115. 174. 220. 267. 256. 249. 241,
TIME 3.83 3.83 3.83 3.83 3.83 3.83 3.83

22




HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

0GO11

VEGSY1

WASSD1

OGO11R

VG011

vG011C

VEGSY2

WASSD2

VGO11lR

WAO03C

WAO3R

WAO4

WAO4C

WAO4R

WAO06

.16

.16

.16

.16

.03

.19

.19

.19

.19

.50

.50

.10

.61

.61

.08

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

23.
4.00

.08

23.
4.00

23.
4.08

3.92

28.
4.00

i8.
4.00

10.
3.67

10.
4.42

124.
3.92

119.
4.17

45.
3.83

150.
4.08

147.
4.25

39.
3.83

45. 64,
4.00 3.92
5. 24.
4.00 3.92
40. 40.
3.83 3.67
40. 40.
4.00 3.83
10. 14.
3.92 3.92
50. 54.
3.92 3.92
40. 44.
3.92 3.92
10. 10.
3.50 3.50
10. 10.
4.25 4.17
183. 230.
3.83 3.83
175. 220.
4.08 4.08
68. 86.
3.83 3.83
225. 284.
4.00 4.00
219. 276.
4.17 4.17
57. 70.
3.83 3.83

23

85.
3.92

45.
3.92

40.
3.67

40.
3.83

i8.
3.83

58.
3.83

48.
3.83

10.
3.42

10.
4.08

277.
3.83

265.
4.08

104.,
3.83

343.
4.00

334.
4.17

84.
3.75

80.
3.92

40.
3.92

40.
3.67

40.
3.83

17.
3.92

57.
3.92

47.
3.92

10.
3.42

10.
4.33

266.
3.83

254.
4.08

100.
3.83

329.
4.00

320.
4.17

81.
3.75

7.
3.92

37.
3.92

40.
3.67

40.
3.83

17.
3.92

57.
3.92

47.
3.92

10.
3.42

10.
4.25

259.
3.83

247.
4.08

97.
3.83

320.
4.00

312.
4.17

79.
3.75

73.
3.92

33.
3.92

40.
3.67

40.
3.83

16.
3.92

56.
3.92

46.
3.92

10.
3.42

10.
4.25

251.
3.83

240.
4.08

94.
3.83

311.
4.00

303.
4.17

7.
3.83




2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

WAO06C

WAO6R

WAOS5

WAOS5C

WAOSR

WAOSR

WAO6A

WAO6C

WAO6R

WAO7

WAO7C

WAOTR

WAO09

WAO09C

WAOSR

.68

.68

.03

.71

.71

.71

.06

.77

.77

.03

.80

.80

.05

.86

.86

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

169.
4.17

168.
4.17

18.
3.58

172.
4.17

171.
4.17

170.
4.25

35.
3.67

179.
4.25

179.
4.25

21.
3.67

185.
4.17

185.
4.25

29.
3.75

200.
4.17

200.

252.
4.17

252.
4.17

27.
3.58

257.
4.17

257.
4.17

254.
4.25

51.
3.67

268.
4.17

267.
4.25

30.
3.67

278.
4.17

276.
4.17

42.
3.75

299.
4.17

299.

317.
4.08

317.
4.17

34.
3.58

323.
4.17

323.
4.17

320.
4.25

64.
3.67

338.
4.17

337.
4.17

37.
3.67

350.
4.17

348.
4.17

52.
3.75

376.
4.17

376.

24

383.
4.08

383.
4.17

40.
3.58

390.
4.17

390.
4.17

386.
4.25

76.
3.67

408.
4.17

407.
4.17

44.
3.67

422.
4.17

421.
4.17

62.
3.75

454.
4.17

454.

368.
4.08

367.
4.17

39.
3.58

374.
4.17

374.
4.17

371.
4.25

73.
3.67

392.
4.17

391.
4.17

43.
3.67

405.
4.17

404.
4.17

60.
3.75

436.
4.17

436.

358.
4.08

357.
4.17

38.
3.58

364.
4.17

364.
4.17

360.
4.25

71.
3.67

381.
4.17

380.
4.17

42.
3.67

394.
4.17

393.
4.17

58.
3.75

424.
4.17

424.

348.
4.08

347.
4.17

37.
3.58

354.
4.17

354.
4.17

350.
4.25

69.
3.67

370.
4.17

369.
4.17

41.
3.67

383.
4.17

382.
4.17

57.
3.75

412.
4.17

412.



HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

wall
WAllC
WAllR
WAld4
Wal4cC
WAldcC
RANSD2
RANWAS
RANDUN
WAl5A
WAISAC
WA13AR
WA15B

WA15BC

.03

.89

.89

.05

.94

.00

.09

.09

.09

.09

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

23.
3.58

204.
4.17

204.
4.17

22.
3.83

218.
4.08

306.
4.08

197.
3.75

109.
4.08

0.
.08

62.
3.58

62.
3.58

48.
4.00

72.
3.58

175.
4,00

33.
3.58

305.
4.17

305.
4.17

32.
3.83

326.
4.08

453.
4.08

197.
3.58

256.
4.08

91.
3.58

91.
3.58

70.
4.00

101.
3.58

351.
4.00

41.
3.58

383.
4.17

383.
4.17

40.
3.83

410.
4.08

554.
4.08

197.
3.50

357.
4.08

16.
4.08

113.
3.58

113.
3.58

87.
3.92

123.
3.58

481.
4.00

25

49.
3.58

462.
4.08

462.
4.17

48.
3.83

495.
4.08

639.
4.08

197.
3.50

442.
4.08

48.
4.00

134.
3.58

134.
3.58

106.
4.00

146.
3.58

599.
3.92

48.
3.58

444.
4.17

444.
4.17

46.
3.83

475.
4.08

619.
4.08

197.
3.50

422.
4.08

41.
4.00

129.
3.58

129.
3.58

101.
4.00

141.
3.58

573.
3.92

432.
4.17

432.
4.17

45.
3.83

462.
4.08

606.
4.08

197.
3.50

409.
4.08

36.
4.00

126.
3.58

126.
3.58

98.
4.00

137.
3.58

555.
3.92

45.
3.58

420.
4.17

420.
4.17

44.
3.83

449.
4.08

593.
4.08

197.
3.50

396.
4.08

31.
4.08

123.
3.58

123.
3.58

95.
4.00

134.
3.58

537.
3.92




HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

WAL5BR

WAl6A

WA16AC

WAl6AR

WAl72

VGO7B

WAl7AC

WAl7AR

WAl18A

WA18AC

WA18AR

WA18B

WA18BC

WAl9A

WA23

.32

.06

.39

.39

.08

.03

.50

.50

.02

.52

.52

.04

.55

.02

.05

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

174.
4.00

41.
3.67

192.
4.00

192.
4.00

36.
3.75

10.
3.75

350.
4.00

59.
3.67

376.
4.00

376.
4.00

55.
3.75

17.
3.67

431.
3.92

430.
3.92

10.
3.58

435.
3.92

434.
3.92

24.
3.58

447.
3.92

17.
3.58

27.
3.67

480.
4.00

73.
3.67

517.
3.92

514.
3.92

71.
3.75

23.
3.67

590.
3.92

589.
3.92

14.
3.58

595.
3.92

595.
3.92

32.
3.58

611.
3.92

22.
3.58

36.
3.67

26

598.
3.92

87.
3.67

646.
3.92

646.
3.92

86.
3.75

29.
3.67

743.
3.83

741.
3.83

17.
3.58

751.
3.83

748.
3.83

40.
3.58

774.
3.83

28.
3.58

45.
3.67

571.
3.92

84.
3.67

618.
3.92

616.
3.92

83.
3.75

27.
3.67

707.
3.83

705.
3.92

17.
3.58

714.
3.83

712.
3.92

38.
3.58

736.
3.83

26.
3.58

43.
3.67

554.
3.92

82.
3.67

599.
3.92

597.
3.92

80.
3.75

690.
3.92

37.
3.58

26.
3.58

42.
3.67

536.
3.92

80.
3.67

580.
3.92

578.
3.92

78.
3.75

25.
3.67

661.
3.92

661.
3.92

16.
3.58

667.
3.92

667.
3.92

36.
3.58

686.
3.83

25.
3.58

40.
3.67

WB.OUT




SEE ENS ONN NG OEE OGBS OGN AU OB GNN GBS BN OB D G B M . BN

WB.OUT
HYDROGRAPH AT
WA19B .02 1 FLOW 11. 18. 23. 29. 28. 27. 26.
TIME 3.58 3.58 3.58 3.58 3.58 3.58 3.58
2 COMBINED AT
WA19BC .07 1 FLOW 27. 44. 58. 72. 69. 67. 65.
TIME 3.67 3.67 3.67 3.67 3.67 3.67 3.67
3 COMBINED AT
WA19AC 1.65 1 FLOW 258. 485. 666. 846. 805. a2, 750.
TIME 3.92 3.83 3.83 3.83 3.83 3.83 3.83
HYDROGRAPH AT
WA1l7B .09 1 FLOW 31. 50. 66. 82. 79. 76. 73.
TIME 3.75 3.75 3.75 3.75 3.75 3.75 3.75
ROUTED TO
WA17BR .09 1 FLOW 30. 49. 65. 82. 77. 75. 72.
TIME 3.92 3.92 3.83 3.83 3.83 3.83 3.83
HYDROGRAPH AT
WA20 .09 1 FLOW 36. 57. 74. 92. 88. 85. 82.
TIME 3.67 3.67 3.67 3.67 3.67 3.67 3.67
2 COMBINED AT
WA20C .18 1 FLOW 60. 98. 130. 163. 155. 150. 145.
TIME 3.83 3.75 3.75 3.75 3.75 3.75 3.75
HYDROGRAPH AT
WA21A .02 1 FLOW 10. 17. 22. 27. 26. 25. 24.
TIME 3.58 3.58 3.58 3.58 3.58 3.58 3.58
2 COMBINED AT
WA21AC .20 1 FLOW 66. 111. 146. 182. 174. 168. 162.
TIME 3.83 3.75 3.75 3.75 3.75 3.75 3.75
HYDROGRAPH AT
WA21B .01 1 FLOW 4. 7. 9. 11. 11. 10. 10.
TIME 3.58 3.58 3.58 3.58 3.58 3.58 3.58
2 COMBINED AT
WA21BC .21 1 FLOW 68. 115. 152. 189. 180. 174. 168.
TIME 3.83 3.75 3.75 3.75 3.75 3.75 3.75
DIVERSION TO
DWA21C .21 1 FLOW 50. 84. 111. 138. 131. 127. 123.
TIME 3.83 3.75 3.75 3.75 3.75 3.75 3.75
HYDROGRAPH AT
DWA21C .21 1 FLOW 18. 31. 41. 51. 49. 47. 45,
TIME 3.83 3.75 3.75 3.75 3.75 3.75 3.75
2 COMBINED AT
WA21CC 1.85 1 FLOW 275. 515. 704. 894. 850. 821. 793.
TIME 3.83 3.83 3.83 3.83 3.83 3.83 3.83
HYDROGRAPH AT
WAl19C .01 1 FLOW 7. 11. 13. 16. 15. 15. 15.
TIME 3.58 3.58 3.58 3.58 3.58 3.58 3.58
27




DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

DWA19C

DWA19C

WAllCC

VG09

DVGO9

DVGO09

vG0o9C

VG07A

VGO7AR

VGO08

vGO08C

VGO8R

VGO09

vG09C

DVG0SC

.01

.01

.86

.06

.06

.06

.92

.14

.14

.06

.20

.20

.06

.26

.26

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

287.
3.83

63.
3.75

62.
3.83

17.
3.83

79.
3.83

78.
3.92

22.
3.67

93.
3.83

12.

519.
3.83

36.
3.67

18.
3.67

18.
3.67

533.
3.83

96.
3.75

95.
3.83

29.
3.83

124.
3.83

122.
3.83

36.
3.67

150.
3.83

19.

11.
3.58

710.
3.83

48.
3.67

23.
3.67

24.
3.67

728.
3.83

122.
3.75

120.
3.83

39.
3.75

158,
3.83

158.
3.83

48.
3.67

194,
3.83

25.

28

13.
3.58

900.
3.83

60.
3.67

29.
3.67

31.
3.67

923.
3.83

149.
3.75

147.
3.75

49.
3.75

196.
3.75

195.
3.83

60.
3.67

240.
3.83

31.

12.
3.58

856.
3.83

57.
3.67

28.
3.67

29.
3.67

878.
3.83

142.
3.75

141.
3.75

47.
3.75

188.
3.75

187.
3.83

57.
3.67

229.
3.83

30.

27.
3.67

28.
3.67

849.
3.83

138.
3.75

137.
3.75

45,
3.75

182.
3.75

181.
3.83

55.
3.67

223.
3.83

29.

12.
3.58

799.
3.83

53.
3.67

26.
3.67

27.
3.67

819.
3.83

134.
3.75

132.
3.83

43.
3.75

175.
3.75

175.
3.83

53.
3.67

215.
3.83

28.




WB.OUT
TIME 3.83 3.83 3.83 3.83 3.83 3.83 3.83
HYDROGRAPH AT ,
DVGO09C .26 1 FLOW 81. 130. 169. 209. 200. 194. 187.
TIME 3.83 3.83 3.83 3.83 3.83 3.83 3.83
2 COMBINED AT
vG0o9ce 2.18 1  FLOW 368. 664. 897. 1132. 1078. 1042. 1006.
TIME 3.83 3.83 3.83 3.83 3.83 3.83 3.83
HYDROGRAPH AT
VG10 .09 1 FLOW 25. 41. 53. 67. 64. 62. 59.
TIME 4.00 4,00 4.00 3.92 3.92 3.92 3.92
ROUTED TO
RVG10 .09 1 FLOW 24. 39. 51. 64. 61. 59. 57.
TIME 4.25 4.17 4.17 4.17 4.17 4.17 4.17
HYDROGRAPH AT
vG11 .07 1 FLOW 20. 34. 46, 57. 55. 53. 51.
TIME 3.75 3.75 3.75 3.75 3.75 3.75 3.75
2 COMBINED AT
VGl1lcC .16 1 FLOW 36. 58. 77. 97. 92. 89. 86.
TIME 4.08 4.00 4.00 4.00 4.00 4.00 4.00
DIVERSION TO
DVG11C .16 1 FLOW 8. 13. 18. 22. 21. 21. 20.
TIME 4.08 4.00 4.00 4.00 4.00 4.00 4.00
HYDROGRAPH AT
DVG11C .16 1 FLOW 27. 45, 60. 75. 71. 69. 66.
TIME 4.08 4.00 4.00 4.00 4.00 4.00 4.00
2 COMBINED AT
vGl1cC 2.34 1 FLOW 392. 706. 953. 1202. 1145. 1107. 1069.
TIME 3.83 3.83 3.83 3.83 3.83 3.83 3.83
HYDROGRAPH AT
VG11 .07 1 FLOW 20. 34. 46. 57. 55. 53. 51.
TIME 3.75 3.75 3.75 3.75 3.75 3.75 3.75
DIVERSION TO
DVG11 .07 1 FLOW 11. 19. 25. 32. 30. 29. 28.
TIME 3.75 3.75 3.75 3.75 3.75 3.75 3.75
HYDROGRAPH AT
DVG11 .07 1 FLOW 9. 15. 21. 26. 25. 24. 23,
TIME 3.75 3.75 3.75 3.75 3.75 3.75 3.75
2 COMBINED AT
VGliC 2.40 1 FLOW 402, 721. 973. 1227. 1169. 1130. 1091.
TIME 3.83 3.83 3.83 3.83 3.83 3.83 3.83
HYDROGRAPH AT
vG12 .05 1 FLOW 17. 28. 37. 46. 44, 42. 41,
TIME 3.75 3.75 3.75 3.75 3.75 3.75 3.75

DIVERSION TO
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HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

DVG12V

DVG12V

vG1l2vC

vG12

DVG12H

DVG12H

VG12HC

WA21BC

WAl9C

WAl9CC

vGO9C

CVG1l1

RVG11

vGl2v

VG12H

.05

.05

.05

.05

.05

.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

12.
3.75

413.
3.83

17.
3.75

14.
3.75

415
3.83

: 3

50.
3.83

3.58

51.
3.83

12.
3.83

8.
4.08

14.
3.75

20.
3.75

739.
3.83

28.
3.75

24.
3.75

743.
3.83

84.
3.75

85.
3.75

19.
3.83

13.
4.00

13.
4.08

24.
3.75

11.
3.75

26.
3.75

998.
3.83

37.
3.75

31.
3.75

1003.
3.83

111.
3.75

113.
3.75

25.
3.83

18.
4.00

18.
4.08

11.
3.75

31.
3.75

30

13.
3.75

33.
3.75

1258.
3.83

46.
3.75

39.
3.75

1264.
3.83

138.
3.75

140.
3.75

31.
3.83

22.
4.00

22.
4.00

13.
3.75

39.
3.75

13.
3.75

31.
3.75

1198.
3.83

44.
3.75

38.
3.75

1204.
3.83

131.
3.75

133.
3.75

30.
3.83

21.
4.00

21.
4.00

13.
3.75

38.
3.75

12.
3.75

30.
3.75

1159.
3.83

42.
3.75

36.
3.75

1164.
3.83

127.
3.75

129.
3.75

29.
3.83

21.
4.00

20.
4.00

12.
3.75

36.
3.75

12.
3.75

29.
3.75

1118.
3.83

41.
3.75

35.
3.75

125.
3.75

28.
3.83

20.
4.00

20.
4.00

12.
3.75

35.
3.75

WB.OUT




3 COMBINED AT

3 COMBINED AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

CvG12

CCVG12

OWENS

via

WA22R

V1AC

.00

.00

.51

.04

.05

.09

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

25.
3.83

42.
3.83

145.
3.75

886.
3.83

37.
3.58

50.
3.67

87.
3.67

56.
3.75

193.
3.75

1189.
3.83

45.
3.58

61.
3.67

105.
3.67

31

71.
3.75

241.
3.75

1495.
3.83

53.
3.58

72.
3.67

124.
3.67

67.
3.75

230.
3.75

1424.
3.83

51.
3.58

69.
3.67

120.
3.67

65.
3.75

222.
3.75

1378.
3.83

50.
3.58

67.
3.67

117.
3.67

114.
3.67

WB.OUT




WB.OUT

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK
(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)
FOR PLAN = 1 RATIO= .57
WAO5R MANE .40 171.73 250.62 .62 5.00 171.49 250.00 .62
CONTINUITY SUMMARY (AC-FT) - INFLOW= ,2341E+02 EXCESS= .0000E+00 OUTFLOW= .2341E+02 BASIN STORAGE= .1501E-11 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .74
WAOS5R MANE .35 256.81 250.29 .91 5.00 256.69 250.00 .91

CONTINUITY SUMMARY (AC~FT) - INFLOW= .3458E+02 EXCESS= .0000E+00 OUTFLOW= ,3458BE+02 BASIN STORAGE= .1556E-11 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .87
WAO5R MANE .32 323.00 250.38 1.15 5.00 322.95 250.00 1.15

CONTINUITY SUMMARY (AC-FT) =~ INFLOW= .4352E+02 EXCESS= .0000E+00 OUTFLOW= .4352E+02 BASIN STORAGE= .,1434E~11 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= 1.00

WAOS5R MANE .30 389.68 250.12 1.39 5.00 389.66 250.00 1.39
CONTINUITY SUMMARY (AC-FT) - INFLOW= .5272E+02 EXCESS= .0000E+00 OUTFLOW= .5271E+02 BASIN STORAGE= .1502E-11 PERCENT ERROR= .0
FOR PLAN = 1 RATIO= .97
WAOSR MANE .27 374.25 250.35 1.33 5.00 374.21 250.00 1.33
CONTINUITY SUMMARY (AC-FT) - INFLOW= ,5057E+02 EXCESS= .0000E+00 OUTFLOW= .5057E+02 BASIN STORAGE= .,1572E-11 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .95
WAO5R MANE .28 363.95 250.12 1.30 5.00 363.92 250.00 1.30

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4915E+02 EXCESS= .0000E+00 OUTFLOW= ,4915E+02 BASIN STORAGE= ,1507E-11 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .93
WAO5R MANE .36 353.68 250.32 1.26 5.00 353.65 250.00 1.26

CONTINUITY SUMMARY (AC~FT) - INFLOW= .4773E+02 EXCESS= ,0000E+00 OUTFLOW= .4773E+02 BASIN STORAGE= .1562E-11 PERCENT ERROR= .0
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FOR PLAN = 1 RATIO= .57
WAO6R MANE .47 175.18 255.20 .64 5.00 179.16 255.00 .64

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2611E+02 EXCESS= .0000E+00 OUTFLOW= .2611E+02 BASIN STORAGE= .1790E-10 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .74
WAO6R MANE .38 268,02 250.93 .94 5.00 267.17 255.00 .94

CONTINUITY SUMMARY (AC~FT) - INFLOW= .3857E+02 EXCESS= .0000E+00 OUTFLOW= .3857E+02 BASIN STORAGE= .1829E~10 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .87
WAO6R MANE .47 337.68 250.82 1.18 5.00 336.90 250.00 1.18

CONTINUITY SUMMARY (AC~-FT) - INFLOW= .4853E+02 EXCESS= .0000E+00 OUTFLOW= .4853E+02 BASIN STORAGE= .1721E-10 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= 1.00
WAQ6R MANE .40 407.91 250.89 1.43 5.00 407.15 250.00 1.43

CONTINUITY SUMMARY (AC~-FT) - INFLOW= .5877E+02 EXCESS= .0000E+00 OUTFLOW= .5877E+02 BASIN STORAGE= .1698E-10 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .97
WAO6R MANE .47 391.54 251.05 1.37 5.00 390.87 250.00 1.37

CONTINUITY SUMMARY (AC~FT) - INFLOW= .563BE+02 EXCESS= .0000E+00 OUTFLOW= .5638E+02 BASIN STORAGE= .1799E-10 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .95
WAO6R MANE .42 380.82 250.75 1.33 5.00 380.04 250.00 1.34

CONTINUITY SUMMARY (AC~FT) -~ INFLOW= .5480E+02 EXCESS= ,0000E+00 OUTFLOW= ,5480E+02 BASIN STORAGE= .1732E-10 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .93
WAO6R MANE .42 369.97 251.00 1.30 5.00 369.23 250.00 1.30

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5322E+02 EXCESS= .0000E+00 OUTFLOW= ,5322E+02 BASIN STORAGE= .1779E-10 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .57
WAO7R MANE .76 185.36 251.56 .65 5.00 185.20 255.00 .65

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2781E+02 EXCESS= .0000E+00 OUTFLOW= ,2781E+02 BASIN STORAGE= ,1696E-09 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .74
WAO7R MANE .66 277.54 251.59 .96 5.00 276.37 250.00 .96
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CONTINUITY SUMMARY

FOR PLAN
WAO7R

CONTINUITY SUMMARY

FOR PLAN
WAO7R

CONTINUITY SUMMARY

FOR PLAN
WAOQ7R

CONTINUITY SUMMARY

FOR PLAN
WAO7R

CONTINUITY SUMMARY

FOR PLAN
WAO7R

CONTINUITY SUMMARY

FOR PLAN
WAO9R

CONTINUITY SUMMARY

FOR PLAN
WAOOR

CONTINUITY SUMMARY

FOR PLAN
WAO9R

CONTINUITY SUMMARY

(AC-FT)

- INFLOW=

= 1 RATIO= .87
MANE .68
(AC-FT) - INFLOW=

= 1 RATIO= 1.00
MANE .68
(AC-FT) - INFLOW=

= 1 RATIO= .97

.4104E+02 EXCESS=

349.47

.5161E+02 EXCESS=

421.95

.6247E+02 EXCESS=

251,33

.0000E+00 OUTFLOW=

251.50 1.20

.0000E+00 OUTFLOW=

1.46

.0000E+00 OUTFLOW=

.4104E+02 BASIN

5.00 348.41

.5161E+02 BASIN

5.00 420.93

.6247E+02 BASIN

MANE

(AC-FT)

.60

- INFLOW=

= 1 RATIO= .95
MANE .66
(AC-FT) - INFLOW=
= 1 RATIO= .93
MANE .67
(AC-FT) - INFLOW=

405.08

250.92

1.40

5.00

404.13

= 1 RATIO= .57
MANE .73
(AC-FT) - INFLOW=

.5994E+02 EXCESS=

393.91

.5826E+02 EXCESS=

382.90

.5659E+02 EXCESS=

200.41

.3054E+02 EXCESS=

251.31

.0000E+00 OUTFLOW=

251.49 1.36

.0000E+00 OUTFLOW=

1.32

.0000E+00 OUTFLOW=

251.43 .67

.0000E+00 OUTFLOW=

.5994E+02 BASIN

5.00 392.95

.5826E+02 BASIN

5.00 381.79

.5659E+02 BASIN

5.00 199.94

.3054E+02 BASIN

= 1 RATIO= .74
MANE .72
(AC-FT) - INFLOW=

299.00

251.14

.98

5.00

298.73

= 1 RATIO= .87
MANE .62
(AC-FT) - INFLOW=

.4501E+02 EXCESS=

376.12

.5655E+02 EXCESS=

.0000E+00 OUTFLOW=

251.18 1.24

.0000E+00 OUTFLOW=

.4501E+02 BASIN

5.00 375.92

.5655E+02 BASIN
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250.00

STORAGE=

250.00

STORAGE=

250.00

STORAGE=

250.00

STORAGE=

250.00

STORAGE=

250.00

STORAGE=

250.00

STORAGE=

.1580E-09 PERCENT

1.20

.1583E-09 PERCENT

1.46

.1590E-09 PERCENT

1.40

.1694E-09 PERCENT

1.36

.1501E-09 PERCENT

1.32

.1499E-09 PERCENT

.67

.2949E-09 PERCENT

.98

.3256E-09 PERCENT

1.24

.3752E-09 PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

WB.OUT




WB.OUT

FOR PLAN = 1 RATIO= 1.00
WAO9R MANE .56 453.71 250.97 1.49 5.00 453.58 250.00 1.49

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6840E+02 EXCESS= .0000E+00 OUTFLOW= .6840E+02 BASIN STORAGE= .3306E-09 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .97
WAOSR MANE .55 435.82 251.10 1.43 5.00 435.60 250.00 1.43

CONTINUITY SUMMARY (AC-FT) -~ INFLOW= .6564E+02 EXCESS= ,0000E+00 OUTFLOW= ,6564E+02 BASIN STORAGE= ,3761E~09 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .95

WAO9R MANE .58 423.75 251.10 1.39 5.00 423.62 250.00 1.39
CONTINUITY SUMMARY (AC-FT) - INFLOW= ,6381E+02 EXCESS= .0000E+00 OUTFLOW= .6381E+02 BASIN STORAGE= .3252E-09 PERCENT ERROR= .0
FOR PLAN = 1 RATIO= .93
WAOSR MANE .61 411.82 250.71 1.35 5.00 411.67 250.00 1.35
CONTINUITY SUMMARY (AC-FT) - INFLOW= ,6198E+02 EXCESS= .0000E+00 OUTFLOW= .6198E+02 BASIN STORAGE= .3429E-09 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .57
WAllR MANE .70 204.29 251.36 .67 5.00 203.95 250.00 .67

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,3205E+02 EXCESS= .0000E+00 OUTFLOW= .3206E+02 BASIN STORAGE= .1112E-08 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .74
WAllR MANE .73 304.67 250.60 .99 5.00 304.53 250.00 .99

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4724E+02 EXCESS= .0000E+00 OUTFLOW= .4725E+02 BASIN STORAGE= .B8668E-09 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .87
WAllR MANE .70 383.22 250.23 1.25 5.00 383.19 250.00 1.25

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,5936E+02 EXCESS= ,0000E+00 OUTFLOW= .5936E+02 BASIN STORAGE= .9511E-09 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= 1.00

WAllR MANE .57 462.45 246.21 1.51 5.00 462.36 250.00 1.51
CONTINUITY SUMMARY (AC-FT) - INFLOW= .7179E+02 EXCESS= .0000E+00 OUTFLOW= .7179E+02 BASIN STORAGE= .9808E~-09 PERCENT ERROR= .0
FOR PLAN = 1 RATIO= .97
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WAl1lR MANE .68 444,03 250.05 1.45 5.00 444,03 250.00 1.45
CONTINUITY SUMMARY (AC-FT) - INFLOW= .6890E+02 EXCESS= .0000E+00 OUTFLOW= .6890E+02 BASIN STORAGE= .1073E~-08 PERCENT ERROR= .0
FOR PLAN = 1 RATIO= .95
WAllR MANE .73 431.82 250.19 1.41 5.00 431.82 250.00 1.41
CONTINUITY SUMMARY (AC-FT) - INFLOW= .6698E+02 EXCESS= ,0000E+00 OUTFLOW= ,6698E+02 BASIN STORAGE= .B8810E~-09 PERCENT ERROR= .0
FOR PLAN = 1 RATIO= .93
WAllR MANE .57 419.71 251.06 1.37 5.00 419.65 250.00 1.37
CONTINUITY SUMMARY (AC-FT) - INFLOW= ,6506E+02 EXCESS= .0000E+00 OUTFLOW= .6506E+02 BASIN STORAGE= .1134E-08 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .57
WA15BR MANE .47 174.80 240.68 .21 5.00 174.28 240.00 .21

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1509E+02 EXCESS= .0000E+00 OUTFLOW= .1509E+02 BASIN STORAGE= .6567E-05 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .74

WA15BR MANE .32 350.87 240.58 .46 5.00 350.31 240.00 .46
CONTINUITY SUMMARY (AC-FT) -~ INFLOW= ,3212E+02 EXCESS= .0000E+00 OUTFLOW= .3213E+02 BASIN STORAGE= .5098E-05 PERCENT ERROR= .0
FOR PLAN = 1 RATIO= .87
WA15BR MANE .37 480.50 240.00 .67 5.00 480.50 240.00 .67
CONTINUITY SUMMARY (AC-FT) - INFLOW= .4696E+02 EXCESS= .0000E+00 OUTFLOW= .4697E+02 BASIN STORAGE= .58B0E-05 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= 1.00

WA15BR MANE .27 599.02 235.50 .89 5.00 598.08 235.00 .89
CONTINUITY SUMMARY (AC-FT) - INFLOW= .6263E+02 EXCESS= .0000E+00 OUTFLOW= .6264E+02 BASIN STORAGE= .5421E-05 PERCENT ERROR= .0
FOR PLAN = 1 RATIO= .97
WA15BR MANE .29 572.41 235.69 .84 5.00 571.32 235.00 .84
CONTINUITY SUMMARY (AC~FT) = INFLOW= .589BE+02 EXCESS= .0000E+00 OUTFLOW= .5898E+02 BASIN STORAGE= .6018E-05 PERCENT ERROR= .0
FOR PLAN = 1 RATIO= .95
WA1S5BR MANE .28 554.80 235.67 .80 5.00 553.52 235.00 .80
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CONTINUITY SUMMARY

FOR PLAN
WAL15BR

CONTINUITY SUMMARY

FOR PLAN
WA16AR

CONTINUITY SUMMARY

FOR PLAN
WA16AR

CONTINUITY SUMMARY

FOR PLAN
WAl6AR

CONTINUITY SUMMARY

FOR PLAN
WA16AR

CONTINUITY SUMMARY

FOR PLAN
WA16AR

CONTINUITY SUMMARY

FOR PLAN
WA16AR

CONTINUITY SUMMARY

FOR PLAN
WA16AR

CONTINUITY SUMMARY

(AC-FT)

- INFLOW=

= 1 .RATIO= .93

MANE

(AC-FT)

.31

~ INFLOW=

= 1 RATIO= .57

MANE

(AC-FT)

.87

- INFLOW=

= 1 RATIO= .74

MANE

(AC-FT)

.57

- INFLOW=

= 1 RATIO= .87

MANE

(AC-FT)

.52

- INFLOW=

= 1 RATIO= 1.00

MANE

(AC-FT)

.50

- INFLOW=

= 1 RATIO= .97

MANE

(AC-FT)

.58

- INFLOW=

= 1 RATIO= .95

MANE

(AC-FT)

.51

~ INFLOW=

= 1 RATIO= .93

MANE

(AC-FT)

.64

- INFLOW=

.5656E+02 EXCESS=

537.08 235

.5414E+02 EXCESS=

192.08 241.

.1809E+02 EXCESS=

375.71 240.

.3657E+02 EXCESS=

516.74 236.

.5255E+02 EXCESS=

645.82 235

.6938E+02 EXCESS=

616.96 235.

.6546E+02 EXCESS=

598.27 236.

.6285E+02 EXCESS=

578.81 236

.6025E+02 EXCESS=

.0000E+00 OUTFLOW= .5656E+02 BASIN

.78 .17 5.00 535.71

.0000E+00 OUTFLOW= .5414E+02 BASIN

42 .24 5.00 191.80

.0000E+00 OUTFLOW= .1811E+02 BASIN

81 .49 5.00 375.53

.0000E+00 OUTFLOW= .3659E+02 BASIN

23 .71 5.00 514.40

.0000E+00 OUTFLOW= .5257E+02 BASIN

.71 .94 5.00 645.57

.0000E+00 OUTFLOW= .6941E+02 BASIN

97 .88 5.00 616.50

.0000E+00 OUTFLOW= ,6548E+02 BASIN

07 .85 5.00 587.19

.0000E+00 OUTFLOW= .6287E+02 BASIN

.23 .81 5.00 577.81

.0000E+00 OUTFLOW= .6027E+02 BASIN
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235.00

STORAGE=

240.00

STORAGE=

240.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

.6461E-05 PERCENT

.77

.6218E-05 PERCENT

.24

.6977E-04 PERCENT

.49

.7117E-04 PERCENT

.71

.6491E-04 PERCENT

.94

.6830E-04 PERCENT

.88

.6550E~04 PERCENT

.85

.7089E-04 PERCENT

.81

.6621E-04 PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

WB.OUT




FOR PLAN
WA17AR

CONTINUITY SUMMARY

FOR PLAN
WA1l7AR

CONTINUITY SUMMARY

FOR PLAN
WA17AR

CONTINUITY SUMMARY

FOR PLAN
WA17AR

CONTINUITY SUMMARY

FOR PLAN
WA1l7AR

CONTINUITY SUMMARY

FOR PLAN
WAl7AR

CONTINUITY SUMMARY

FOR PLAN
WA1l7AR

CONTINUITY SUMMARY

FOR PLAN
WA18AR

CONTINUITY SUMMARY

FOR PLAN
WA18AR

=

.39

.32

.32

.23

.25

.26

.28

.44

= 1 RATIO= .57

MANE

{AC-FT) - INFLOW=

= 1 RATIO= .74

MANE

(AC-FT) - INFLOW=

= 1 RATIO= .87

MANE

(AC-FT) - INFLOW=

= 1 RATIO= 1.00

MANE

{AC-FT) - INFLOW=
1 RATIO= .97

MANE

{AC-FT) - INFLOW=
1 RATIO= .95

MANE

(AC-FT) - INFLOW=
1 RATIO= .93

MANE

(AC-FT) =~ INFLOW=
1 RATIO= .57

MANE

(AC-FT) - INFLOW=
1 RATIO= .74

MANE

.37

226.62 235.

.2195E+02 EXCESS=

430.72 235

.4265E+02 EXCESS=

589.45 235.

.6043E+02 EXCESS=

742.76 230

.7914E+402 EXCESS=

706.61 230.

.7478E+02 EXCESS=

682.69 230.

.7187E+02 EXCESS=

660.59 235.

.6899E+02 EXCESS=

228.79 235.

.2238E+02 EXCESS=

434.71 235

93

.0000E+00

.29

.0000E+00

07

.0000E+00

.56

.0000E+00

69

.0000E+00

53

.0000E+00

15

.0000E+00

80

.0000E+00

.46

.27

OUTFLOW=

.53

OUTFLOW=

.76

OUTFLOW=

.99

OUTFLOW=

.93

OUTFLOW=

.90

OUTFLOW=

.86

OUTFLOW=

.28

OUTFLOW=

.54

.00 225.96

.2195E+02 BASIN

.00 430.37

.4265E+02 BASIN

.00 589.38

.6043E+02 BASIN

.00 740.77

.7914E+02 BASIN

.00 704.65

.7478E+02 BASIN

.00 682.69

.7187E+02 BASIN

.00 660.59

.6899E+02 BASIN

.00 227.81

.2239E+02 BASIN

.00 434.20
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STORAGE=

235.00

STORAGE=

235.00

STORAGE=

230.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STCRAGE=

235.00

.27

.4320E-04 PERCENT

.53

.4410E-04 PERCENT

.76

.4471E-04 PERCENT

.99

.4484E-04 PERCENT

.93

.4475E-04 PERCENT

.90

.4262E-04 PERCENT

.86

.4262E-04 PERCENT

.28

.7260E-04 PERCENT

.54

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

WB.OUT




WB.OUT
CONTINUITY SUMMARY (AC-FT) - INFLOW= .4335E+02 EXCESS= .0000E+00 OUTFLOW= ,4336E+02 BASIN STORAGE= .7240E-04 PERCENT ERROR= .0
FOR PLAN = 1 RATIO= .87
WA18AR MANE .35 595.05 235.28 .76 5.00 594.84 235.00 .76
CONTINUITY SUMMARY (AC-FT) - INFLOW= .6136E+02 EXCESS= .0000E+00 OUTFLOW= .6137E+02 BASIN STORAGE= .6902E-04 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= 1.00
WA18AR MANE .22 750.64 230.41 .99 5.00 748.05 230.00 .99

CONTINUITY SUMMARY (AC-FT) - INFLOW= .8032E+02 EXCESS= .0000E+00 OUTFLOW= .B8033E+02 BASIN STORAGE= .7489E-04 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= ,97

WA18AR MANE .31 713.92 230.80 .94 5.00 711.87 235.00 .94
CONTINUITY SUMMARY (AC~FT) - INFLOW= ,7591E+02 EXCESS= .0000E+00 OUTFLOW= .7591E+02 BASIN STORAGE= .7393E-04 PERCENT ERROR= .0
FOR PLAN = 1 RATIO= .95
WAL18AR MANE .23 689.70 230.60 .90 5.00 689.54 235.00 .90
CONTINUITY SUMMARY (AC~FT) - INFLOW= .7297E+02 EXCESS= .0000E+00 QUTFLOW= .7297E+02 BASIN STORAGE= .7521E-04 PERCENT ERROR= .0
FOR PLAN = 1 RATIO= .93
WA18AR MANE .29 667.05 235.15 .87 5.00 667.01 235,00 .87
CONTINUITY SUMMARY (AC~FT) ~ INFLOW= .7005E+02 EXCESS= .0000E+00 OUTFLOW= .7005E+02 BASIN STORAGE= .7199E-04 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .57
WA17BR MANE 3.52 30.48 233.33 .55 5.00 30.48 235.00 .55

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2649E+01 EXCESS= .0000E+00 OUTFLOW= .2656E+01 BASIN STORAGE= .3962E~03 PERCENT ERROR= -.3

FOR PLAN = 1 RATIO= .74

WA17BR MANE 3.03 49.95 231.60 .89 5.00 49.10 235.00 .89
CONTINUITY SUMMARY (AC-FT) =~ INFLOW= .4309E+01 EXCESS= .0000E+00 OUTFLOW= .4317E+01 BASIN STORAGE= .4450E~03 PERCENT ERROR= -.2
FOR PLAN = 1 RATIO= .87
WA17BR MANE 2.68 65.88 230.44 1.17 5.00 65.47 230.00 1.17
CONTINUITY SUMMARY (AC-FT) ~ INFLOW= .56B6E+01 EXCESS= .0000E+00 OUTFLOW= .5697E+01 BASIN STORAGE= .3745E-03 PERCENT ERROR= ~.2
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WB.OUT

FOR PLAN = 1 RATIO= 1.00

WAl7BR MANE 2.43 82.01 230.39 1.47 5.00 81.71 230.00 1.47
CONTINUITY SUMMARY (AC-FT) - INFLOW= .7129E+01 EXCESS= .0000E+00 OQUTFLOW= .7143E+01 BASIN STORAGE= .3435E~03 PERCENT ERROR= -.2
FOR PLAN = 1 RATIO= .97
WA1l7BR MANE 2.55 77.90 231.16 1.41 5.00 77.44 230.00 1.41
CONTINUITY SUMMARY (AC-FT) - INFLOW= .6791E+01 EXCESS= .0000E+00 OUTFLOW= .6827E+0l1 BASIN STORAGE= .3659E-03 PERCENT ERROR= -.5
FOR PLAN = 1 RATIO= .95
WA17BR MANE 2.50 75.25 231.59 1.36 5.00 75.07 230.00 1.36
CONTINUITY SUMMARY (AC-FT) - INFLOW= .6567E+01 EXCESS= .0000E+00 OUTFLOW= .658B8E+0l1 BASIN STORAGE= .4714E-03 PERCENT ERROR= -.3
FOR PLAN = 1 RATIO= .93
WA17BR MANE 2.55 73.00 231.12 1.31 5.00 72.48 230.00 1.31
CONTINUITY SUMMARY (AC~FT) - INFLOW= .6345E+01 EXCESS= .000CE+00 OUTFLOW= .6374E+01 BASIN STORAGE= .3957E-03 PERCENT ERROR= -.5

FOR PLAN = 1 RATIO= .57
VGO7AR MANE 2.89 62.31 231.15 .69 5.00 62.02 230.00 .69

CONTINUITY SUMMARY (AC~FT) - INFLOW= .5069E+01 EXCESS= .0000E+00 OUTFLOW= .5087E+01 BASIN STORAGE= .4557E-03 PERCENT ERROR= -.4

FOR PLAN = 1 RATIO= .74

VGO7AR MANE 2.53 95.37 229.51 1.07 5.00 94.82 230.00 1.08
CONTINUITY SUMMARY (AC-FT) ~ INFLOW= .7848E+0l1 EXCESS= ,0000E+00 OUTFLOW= .7882E+01 BASIN STORAGE= .4699E-03 PERCENT ERROR= ~-.4
FOR PLAN = 1 RATIO= .87
VGO7AR MANE 2.30 121.44 228.49 1.38 5.00 119.97 230.00 1.38
CONTINUITY SUMMARY (AC-FT) - INFLOW= ,.1010E+02 EXCESS= .0000E+00 OUTFLOW= .1014E+02 BASIN STORAGE= .4408E-03 PERCENT ERROR= ~-.4

FOR PLAN = 1 RATIO= 1.00
VGO7AR MANE 2.20 147.95 227.74 1.70 5.00 146.60 225.00 1.70

CONTINUITY SUMMARY (AC~FT) - INFLOW= .1243E+02 EXCESS= .0000E+00 OUTFLOW= .1248E+02 BASIN STORAGE= .4782E~03 PERCENT ERROR= -.4

FOR PLAN = 1 RATIO= .97
VGO7AR MANE 2.16 141.91 228.46 1.63 5.00 140.85 225.00 1.63
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CONTINUITY SUMMARY (AC-FT) - INFLOW= ,1188E+02 EXCESS= .0000E+00 OUTFLOW= ,1194E+02 BASIN STORAGE= ,5093E-~03 PERCENT ERROR= -.4

FOR PLAN = 1 RATIO= .95
VGO7AR MANE 2.22 137.71 228.88 1.58 5.00 137.09 225.00 1.58

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1152E+02 EXCESS= .0000E+00 OUTFLOW= .1158E+02 BASIN STORAGE= .4486E-03 PERCENT ERROR= -.5

FOR PLAN = 1 RATIO= .93
VGO7AR MANE 2.21 133.68 228.10 1.53 5.00 132.07 230.00 1.53

CONTINUITY SUMMARY (AC~FT) - INFLOW= ,1117E+02 EXCESS= .,0000E+00 OUTFLOW= .1121E+02 BASIN STORAGE= .5516E-03 PERCENT ERROR= -.4

FOR PLAN = 1 RATIO= .57
VGO8R MANE 2.12 78.45 233.62 .62 5.00 77.87 235.00 .62

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6586E+01 EXCESS= ,0000E+00 OUTFLOW= .6587E+01 BASIN STORAGE= .8459E-03 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .74
VGOBR MANE 1.71 123.15 232.38 .99 5.00 122.17 230.00 .98

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1042E+02 EXCESS= .0000E+00 OUTFLOW= .1043E+02 BASIN STORAGE= .8611E-03 PERCENT ERROR= -.1

FOR PLAN = 1 RATIO= ,87
VGOSR MANE 1.54 158.39 232.95 1.28 5.00 158.24 230.00 1.28

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1353E+02 EXCESS= .0000E+00 OUTFLOW= .1356E+02 BASIN STORAGE= .76B85E~03 PERCENT ERROR= ~.2

FOR PLAN = 1 RATIO= 1.00
VGO8R MANE 1.53 195.57 228.51 1.59 5.00 195.28 230.00 1.59

CONTINUITY SUMMARY (AC-~FT) - INFLOW= .1679E+02 EXCESS= .0000E+00 OUTFLOW= .,1680E+02 BASIN STORAGE= .8950E-03 PERCENT ERROR= -.1

FOR PLAN = 1 RATIO= .97

VGOSR MANE 1.56 187.16 228.95 1.52 5.00 186.82 230.00 1.52
CONTINUITY SUMMARY (AC-FT) - INFLOW= ,1604E+02 EXCESS= .0000E+00 OUTFLOW= .1605E+02 BASIN STORAGE= .9001E-03 PERCENT ERROR= -.1
FOR PLAN = 1 RATIO= .95
VGOBR MANE 1.50 182.02 228.24 1.47 5.00 181.40 230.00 1.47
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1554E+02 EXCESS= .0000E+00 OUTFLOW= ,1556E+02 BASIN STORAGE= .8237E-03 PERCENT ERROR= -.1
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FOR PLAN = 1 RATIO= .93
VGO8R MANE 1.59
CONTINUITY SUMMARY (AC-FT) - INFLOW=
FOR PLAN = 1 RATIO= .57
RVG1l MANE 1.95
FOR PLAN = 1 RATIO= .74
RVG1l MANE 1.64
FOR PLAN = 1 RATIO= .87
RVG1l MANE 1.39
FOR PLAN = 1 RATIO= 1.00
RVG1ll MANE 1.29
FOR PLAN = 1 RATIO= .97
RVG1l MANE 1.41
FOR PLAN = 1 RATIO= .95
RVG1l MANE 1.37
FOR PLAN = 1 RATIO= .93
RVG1l MANE 1.32

*** NORMAL END OF HEC-1 ***
NORMAL END OF HEC-1
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APPENDIX C

HYDROGOLIC CALCULATIONS
TRIBUTARY WATERSHEDS




"B" STREET - WATERSHED

(square miles)

Reference Total Basin Area | Adams Jefffersonl Madison Monroe | Jackson [Van Buren Harrison
| Basin (mi?) _L__J____I______

WA19C 0.0107 ) i : -

VGO7A 0.1376 0.1376

VG08 0.0608 : - | 0.0608

VGO9 0.0584 ; 0.0274

VG10 0.0930 ‘ : .

VG11 0.0660 ; 0.0300 ﬂ

VG12 0.0510 ] ] oose2

TOTAL TRIBUTARY AREA (mi®): 0.0086 0.0299 0.2258 0.1230 0.0300 0.0362 0.0069

OVERALL WATERSHED: WA19C VG09 VG039C CVG11 VG11 VG112 VG12
TOTAL WATERSHED AREA (mi?): | 0.0107 0.0584 0.2600 0.1600 0.0660 0.0510 0.0510
RATIO (street/overall watershed):] 80% 51% 87% 77% 45% 71% 14%
FLOW ON STREET
(CFS)
Related Basin WA19C | VG09 VG09C CVG11 VG11 VG12 VG12
Total Qqq 7 22 93 36 "20 17 17 i
Street Qyq 6 12 32 28 10 13 3
Total Qqgo 16 60 240 97 57 46 46
Street Qg9 13 31 209 75 26 33 7
STREET NAME:] Adams |]Jeffferson] Madison Monroe Jackson Van Buren Harrison




APPENDIX D

HYDRAULIC CALCULATIONS
EXISITNG STORM DRAIN INLET ANALYSIS



STORM DRAIN ANALYSIS
FOR
MCWILLIAMS AVENUE




EXISTING FLOW CONDITION SUMMARY

EXISTING FACILITY LOCATION: MCWILLIAMS AVENUE AT E STREET
EXISTING FACILITY SLOPE ULTIMATE IDEAL IDEAL  |ACTUAL FLOW ACTUAL FLOW FLOW EXITING COMMENTS
DISCHARGE CAPACITY @ INTERCEPTED/R
TO Fow MAXTIMUM pEFTH @ CAPACITY OUTED VIA STREET
DEPTH FACILITY EXISTING
FACILITY FLOW DEPTH FACILITY
(FT./FT.) (CFS) (FT.) (FT.) (FT.) (CFS) (CFS) SECTION (CFS)

42" CURB OPENING D.I 0.0069 189.00 1.10 59.18 0.94 53.00 53.00 5300 FLOW ROUTED TO OPEN CHANNEL
- ) #-0 : ) ) ) ) ’ AT OWENS AVENUE

WEIR FLOW ASSUMING 100%

115" x 190" CONCRETE APRON 0.01 36.00 1.00 62.72 0.21 3.18 36.00
CLOGGED @ DROP INLET
FLOW ROUTED TO OPEN CHANNEL
3’5" x 5’0" GRATE QPENING 0.01 3.18 1.00 25.2§5 0.21 2.43 2.43
AT OWENS AVENUE
TOTAL FLOW EXITING STREET SECTION 89.00 CFS
TOTAL FLOW ROUTED TO OPEN CHANNEL AT OWENS AVENUE . 55.43 CFS

TOTAL PROPOSED DESIGN FLOW:
ANTICIPATED DISCHARGE TO FACILITY (CFS) 189.00 CFs

ANTICIPATED DISCHARGE ROUTED (CFS) . 53.00 CFS

ANTICIPATED EXCESS FLOW (CFS) 136.00 CFS




100-YEAR @ MCWILLIAMS AVENUE
Worksheet for Irregular Channel

Project Description

Project File c:\drainage\haestad\fmw\bstreet.fm2

Worksheet TYPICAL 37" MCWILLIAMS AVENUE SECTION
Flow Element Irregular Channel

Method Manning’s Formula

Solve For Water Elevation

input Data

Channel Slope

0.006900 ft/ft

Elevation range: 0.00 ft to 0.50 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.50 0.00 2.00 0.013
0.50 - 0.48 2.00 35.00 0.016
0.58 0.00 35.00 37.00 0.013
2.00 0.13
2.00 0.17

18.50 0.50
35.00 0.17
35.00 0.13
36.42 0.00
36.50 0.48
37.00 0.50
Discharge 189.00 cfs <

Resuits

Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area

Wetted Perimeter

Top Width

Height

- Critical Depth

Critical Slope
Velocity .
Velocity Head
Specific Energy
Froude Number
Flow is supercritical.

0.016
1.10 ft
29.04 @ ft
39.12 ft
37.00 ft
1.10 ft —-
1.25 ft
0.003918 ft/ft
6.51 ft/s
0.66 ft
1.76 ft
1.30

Water elevation exceeds lowest end station by 0.60 ft.

F—

' 11/02/99

09:17:20 AM

Notes:

"B" STREET

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.11
Page 1of 1

B ,




DROP INLET @ MCWILLIAMS AVENUE / E STREET - Tdea|

CURB OPENING DROP INLET--

Flow depth, y...... 1.10 feet (y/h) percentage....... 189 %

Inlet length, L.... 42.0 feet Weir flow.............. 118.61 cfs

Lateral width, W... 1.50 feet Orifice flow........... 118.36 cfs

Orifice height, h.. 0.58 feet

Clogging factor.... 50 % Intercepted flow....... 59.18 cfs
Note:

1. Equations from FHWA HEC-12 dated March, 1984.

/




DROP INLET @ MCWILLIAMS AVENUE / E STREET

CURB OPENING DROP INLET-~

Flow depth, y...... 0.94 feet (y/h) bercentage....... 161 %

Inlet length, I.... 42.0 feet Weir flow.............. 93.70 cfs

Lateral width, W... 1.50 feet Orifice flow........... 106.00 cfs

Orifice height, h.. 0.58 feet

Clogging factor.... 50 % Intercepted flow....... 53.00 cfs
Note:

1. Equations from FHWA HEC-12 dated March, 1984.




sSuB

MERGED WEIR FLOW AT MCWILLIAMS / E STREET DROP INLET
——=nTo /=S IREET DROP INLET

Given: Approach flow at drop inlet
) Q100 =189 in cubic feet per seconds
(assuming total blockage of drain),
Weir coefficient
C w =3
. Total weir length in feet
L:=42 :
Velocity of flow just upstream from weir
V=651 in feet per second (see *Madison Avenue®
- ’ FlowMaster calculations)
2
373
Q 2\2 2
Ah := 100 + v - Standard formula for weir without
C 2- 64.4_L 644 64.4 end contractions
LA
Ah =0.21

Change in flow depth at weir in feet
The Nappe downstream of weir: non-uniform velocity

wlw

C :=| 06035+ o.osw-(ﬂ) 2000295 [, | 0.00361
L L Ah

Ci=163 Non-uniform velocity distribution coefficient

2C Lof6ss 2
-Ah

Q freeflow = 3

Standard formula for weir without
end contractions

Q freeflow = 36

Discharge downstream of weir
in cubic feet per second




CAPACITY - WEIR FLOW
Worksheet for Irregular Channel

Project Description

Project File c:\drainage\haestad\imw\bstreet.fm2
Worksheet CONCRETE APRON @ MCWILLIAMS/E STREET
Flow Element Irregular Channel
Method Manning’s Formula
Solve For Discharge
Input Data
Channel Slope 0.010000 ft/ft.
Water Surface Elevation 021  ft <
Elevation range: 0.00 ft to 1.00 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 . 1.00 0.00 11.42 0.013
4.00 0.00
7.42 0.00
11.42 1.00
Results
Witd. Mannings Coefficient 0.013
Discharge 3.18 cfs €<—
Flow Area 0.89 ftz2
Wetted Perimeter 5.15 ft
Top Width 5.10 ft
Height 0.21 ft
Critical Depth 0.27 ft
Critical Slope 0.004166 ft/ft
Velocity 3.56 ft/s
Velocity Head 020 - ft
Specific Energy 0.41 ft
Froude Number 1.50
Flow is supercritical.
11/04/99 FlowMaster v5.11
03:15:05 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 10of 1




IDEAL CAPACITY
Worksheet for Irregular Channel

Project Description
Project File c:\drainage\haestad\fmw\bstreet.fm2
Worksheet CONCRETE APRON @ MCWILLIAMS/E STREET
Flow Element Irregular Channel
Method Manning’s Formula
Solve For Discharge
Input Data
Channel Slope 0.010000 ft/it
Water Surface Elevation 1.00 ft <
Elevation range: 0.00 ft to 1.00 ft.
‘Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 ) 1.00 0.00 11.42 0.013
4.00 0.00
7.42 0.00
11.42 1.00
Results
Witd. Mannings Coefficient 0.013
Discharge 62.72 cfs ¥
Flow Area 7.42 ft
Wetted Perimeter 11.67 ft
Top Width 11.42 ft
Height 1.00 t
Critical Depth 1.33 ft
Critical Slope 0.002746 ft/ft
Velocity 8.45 ft/s
Velocity Head 111 ft
Specific Energy 2.11 ft
Froude Number 1.85

.Flow is supercritical.

11/04/99 FlowMaster v5.11

03:14:05 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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31 5"

RECTANGULAR GRATE INLET —- SUMP
WEIR CONDITION

X 5’ 0" GRATE OPENING @ MCWILLIAMS/E STREET

Flow depth, y.......... 0.21 feet Weir flow.............. 4.86 cfs
Grate clear opening a: 14.77 sq.ft. Orifice flow........... 36.37 cfs
Grate Perimeter, P..... 16.83 feet Weir Intercepted flow.. 2.43 cfs
Clogging factor........ 50 % Orfice Intercepted flow 18.18 cfs

Note:

1. Orifice condition depends on b

2. Equations from FHWA HEC-12 dat

ar config., grate size, depth.
ed March, 1984.




37 5" x 57 Qn GRATE OPENING @ MCWILLIAMS/E STREET

= IDEAL CONDITION
RECTANGULAR GRATE INLET -- Sump

Flow depth, b4

.......... 1.00 feet Weir flow.............. 50.50 cfs
Grate clear opening a: 14.77 sq. ft. Orifice flow........... 79.36 cfs
Grate Perimeter, p..... 16.83 feet Weir Intercepted flow.. 25.25 cfs
Clogging factor........ 50 % Orfice Intercepted flow 39.68 cfs

Note:

1. Orifice condition dep

ends on bar config., grate size, depth.
2. Equations from FHWA

HEC-12 dated March, 1984.
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STORM DRAIN ANALYSIS
FOR
ADAMS AVENUE




EXISTING FLOW CONDITION SUMMARY

EXISTING FACILITY LOCATION: ADAMS AVENUE AT NDOT RIGHT-OF-WAY
EXISTING FACILITY SLOFE ULTIMATE | IDEAL IDEAL | ACTUAL FLOW ACTUAL FLOW FLOW EXITING COMMENTS
. INTERCEPTED/R
’ DISCHARGE | . .. |CAPACITY @] ... o e i
TO MAXIMUM CAPACITY EXISTING STREET
DEPTH FACILITY
FACILITY FLOW DEPTH FACILITY
(FT./FT.) (CFS) | (FT.) (FT.) (FT.) {(CFS) (CFS) SECTION (CFS)
FLOW IN RETENTION AT
11'5" x 190" CONCRETE APRON 0.025 13 1.00 95.35 0.37 13.56 ' 13.00
CONCRETE APRON
FLOW ROUTED TO OPEN CHANNEL
3’5" x 50" GRATE OPENING 0.025 13 1.00 28.50 0.37 6.41 6.41
AT OWENS AVENUE
TOTAL FLOW EXITING STREET SECTION . 13.00 CFs
TOTAL FLOW ROUTED TO OPEN CHANNEL AT OWENS AVENUE ' 6.41 CFS
TOTAL PROPOSED DESIGN FLOW:
ANTINCIPATED DISCHARGE TO FACILITY (CFS) 13.00 CFS
ANTINCIPATED ROUTED FLOW (CFS) 6.41 CFsS

ANTICIPATED EXCESS FLOW (CFS) : : 6.59 CFS




3/

RECTANGULAR GRATE INLET -- SUMP

WEIR CONDITION

6" x 7’ 2" GRATE OPENING @ ADAMS AVENUE

Flow depth, y

.................. 0.37 feet Weir flow.............. 12.83 cfs
Grate clear opening area, A.. 13.33 sqg.ft. Orifice flow........... 43.58 cfs
Grate Perimeter, P............. 19.00 feet Weir Intercepted flow. . 6.41 cfs
Clogging factor................ 50 % Orfice Intercepted flow 21.79 cfs

Note:

1. Orifice condition dep

2. Equations from FHWA

HEC-12 dated March, 1984.

ends on bar config., grate size, depth.




100-YEAR @ ADAMS
Worksheet for Irregular Channel

Project Description

Project File c:\drainage‘haestad\fmw\bstreet.fm2
Worksheet CONCRETE APRON @ ADAMS & JEFFERSON
Flow Element Irregular Channel
Method Manning's Formula
Solve For Discharge
Input Data
Channel Slope 0.022500 ft/ft
Water Surface Elevation 0.37 ft
Elevation range: 0.00 ft to 1.00 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 ©1.00 0.00 11.50 0.013
4.00 0.00
7.50 0.00
11.50 1.00
Results
Wid. Mannings Coefficient 0.013
Discharge 13.56 cfs
Flow Area 1.84 ft2
Wetted Perimeter 6.55 ft
Top Width 6.46 ft
Height 0.37 -ft
Critical Depth 0.61 ft
Critical Slope 0.003333 ft/ft
Velocity 7.36 ft/s
Velocity Head 0.84 - ft
Specific Energy 1.21 ft
Froude Number : 2.43
.Flow is supercritical.
11/04/99 FlowMaster v5.11
03:22:21 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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100-YEAR @ ADAMS AVENUE
Worksheet for Irregular Channel

Project Description

Project File c:\drainage\haestad\fmw\bstreet.fm2
Worksheet TYPICAL 37 STREET SECTION
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.025000 ft/ft
Elevation range: 0.00 ft to 0.50 ft.
Station (ft) Elevation (it) Start Station End Station Roughness
0.00 0.50 0.00 2.00 0.013
0.50 - 0.48 2.00 35.00 0.016
0.58 0.00 35.00 37.00 0.013
2.00 0.13
2.00 0.17
18.50 0.50
35.00 0.17
35.00 0.13
36.42 0.00
36.50 0.48
37.00 0.50
Discharge 13.00 cfs
Results

Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area
Wetted Perimeter
Top Width
Height
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is supercritical.
Flow is divided.

0.013
0.37 ft
2.96 ft2
24.00 ft
23.28 ft
0.37 ft
0.47 ft
0.005524 ft/ft
4.39 ft/s
0.30 ft
0.67 ft
2.17

11/01/99

02:11:17 PM

Notes:

"B" STREET

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1€66

FlowMaster v5.11
Page 1 of 1
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STORM DRAIN ANALYSIS
FOR
JEFFERSON AVENUE




EXISTING FLOW CONDITION SUMMARY

EXISTING FACILITY LOCATION: JEFFERSON AVENUE AT NDOT RIGHT-OF-WAY
EXTSTING FACILITY SLOPE | ULTIMATE | IDEAL IDEAL | ACTUAL FLOW|  ACTUAL FLOW FLOW EXITING COMMENTS
. DISCHARGE CAPACITY @ INTERCEPTED/R
FLOW DEPTH € OUTED VIA
T0 MAXIMUM CAPACITY EXTERING STREET
eacrLity | PEFT™H | prow peprm| FACILITY FACILITY
(FT./FT.) | _(CFS) (FT.) (FT.) (FT.) (CFs) (CFS) SECTION (CFS)
; FLOW IN RETENTION AT
1175" x 190" CONCRETE APRON 0.0245 31 1.00 99.50 0.49 23.99 31.00
CONCRETE_APRON
FLOW ROUTED TO OPEN CHANNEL
3/5% x 570" GRATE OPENING 0.0245 3 1.00 28.50 0.49 9.78 9.78
AT OWENS AVENUE
TOTAL FLOW EXITING STREET SECTION 31.00 CFS
TOTAL FLOW ROUTED TO OPEN CHANNEL AT OWENS AVENUE 9.78 CFS
TOTAL PROPOSED DESIGN FLOW:
ANTINCIPATED DISCHARGE TO FACILITY (CFS) 31.00  CFs
ANTINCIPATED ROUTED FLOW (CFS) 9.78 CFS
21.22  CFS

ANTICIPATED EXCESS FLOW (CFS)




3 l4 611 X 7 l4 2!!

RECTANGULAR GRATE INLET -- SUMP
WEIR CONDITION

GRATE OPENING @ JEFFERSON AVENUE

Flow depth, Y

.................. 0.49 feet
Grate clear opening area, A.. 13.33 sq. ft.
Grate Perimeter, p...... .. ... .. 19.00 feet
Clogging factor................ 50 %

Weir flow.............. 19.55
Orifice flow........... 50.14
Weir Intercepted flow. . 9.78

Orfice Intercepted flow 25.07

cfs
cfs
cfs
cfs

Note:

1. Orifice condition depends on bar confji
2. Equations from FHWA HEC-12 dated March

9., grate size, depth.
. 1984.




100-YEAR @ JEFFERSON
Worksheet for Irregular Channel

Project Description

Project File c:\drainage\haestad\fmw\bstreet.fm2
Worksheet CONCRETE APRON @ ADAMS & JEFFERSON
Flow Element Irregular Channel
Method Manning’s Formula
Solve For Discharge
Input Data
Channel Slope 0.024500 ft/ft
Water Surface Elevation 0.49 ft
Elevation range: 0.00 ft to 1.00 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 ) 1.00 0.00 11.50
4.00 0.00
7.50 0.00
11.50 1.00
Results
Wtd. Mannings Coefficient 0.013
Discharge 23.99 cfs
Flow Area 2.68 ft2
Wetted Perimeter 7.54 ft
Top Width 7.42 ft
Height 0.49 ft
Critical Depth 0.83 ft
Critical Slope 0.003072 f/it
Velocity - 8.97 ft/s
Velocity Head 1.25 ft
Specific Energy 1.74 ft
Froude Number 2.63

Flow is supercritical.

11/04/99
03:23:35 PM

Haestad Methods, Inc.

37 Brookside Road ‘Waterbury, CT 06708 (203) 755-1666

Roughness

0.013

FlowMaster v5.11
Page 1 of 1




100-YEAR @ JEFFERSON AVENUE
Worksheet for Irregular Channel

Project Description

Project File c:\drainage\haestad\fmw\bstreet.fm2
Worksheet TYPICAL 37 STREET SECTION
Flow Element Irregular Channel
Method Manning’s Formula
Solve For Water Elevation
Input Data
Channel Slope 0.024500 ft/ft
Elevation range: 0.00 ft to 0.50 ft.
Station (ft) Elevation (ft) Start Station
0.00 0.50 0.00
0.50 - 0.48 2.00
0.58 0.00 35.00
2.00 0.13
2.00 0.17
18.50 0.50
35.00 0.17
35.00 0.13
36.42 0.00
36.50 0.48
37.00 0.50
Discharge 31.00 cfs
Results
Wtd. Mannings Coefficient 0.015
Water Surface Elevation 0.49 ft
Flow Area 6.21 ft2
Wetted Perimeter 35.73 ft
Top Width 34.82 ft
Height 0.49 ft
Critical Depth 0.60 ft
Critical Slope 0.0054009 fi/ft
Velocity . 4.99 fi/s
Velocity Head 0.39 ft
Specific Energy 0.87 ft
Froude Number 2.08

Flow is supercritical.
Flow is divided.

11/01/99

02:11:55 PM

Notes:

"B" STREET

Haestad Methods, Inc.

37 Brookside Road Waterbury,

End Station
2.00
35.00
37.00

CT 06708 (203) 755-1666

Roughness

0.013
0.016
0.013

FlowMaster v5.11
Page 1 of 1




WEIR CONDITION

31 6" X 71 211

GRATE OPENING @ ADAMS / JEFFERSON AVENUE
RECTANGULAR GRATE INLET -- syup

Flow depth, Yy

.................. 1.00 feet Weir flow.............. 57.00 cfg
Grate clear opening area, a.. 13.33 sq.ft. Orifice flow........... 71.64 cfsg
Grate Perimeter, p...... .. .. .. . 19.00 feet Weir Intercepted flow.. 28.50 cfs
Clogging factor........ . ... . 50 % Orfice Intercepted flow 35.82 cfs

Note:

1. Orifice conditio
2. Equations from F

n depends on bar con

HWA HEC-12 dated Mar

fig., grate size,
ch, 1984.

depth.

IDE




IDEAL CAPACITY @ ADAMS
Worksheet for Irregular Channel

Project Description

Project File c:\drainaget\haestad\fmw\bstreet.fm2
Worksheet CONCRETE APRON @ ADAMS & JEFFERSON
Flow Element Irregular Channel
Method Manning's Formula
Solve For Discharge
Input Data
Channel Slope 0.022500 ft/ft
Water Surface Elevation 1.00 ft
Elevation range: 0.00 ft to 1.00 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 - 1.00 0.00 11.50
4.00 0.00
7.50 0.00
11.50 1.00
Results
Wid. Mannings Coefficient 0.013
Discharge 95.35 cfs
Flow Area 7.50 ft2 -
Wetted Perimeter 11.75 ft
Top Width 11.50 ft
Height 1.00 -ft
Critical Depth 1.64 ft
Critical Slope 0.002670 ft/ft
Velocity 12.71 ft/s
Velocity Head 2.51 ft
Specific Energy 3.51 ft
Froude Number A 2.78

Flow is supercritical.

11/04/99

03:19:42 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Roughness

0.013

FlowMaster v5.11
Page 1 of 1

R




IDEAL CAPACITY @ JEFFERSON
Worksheet for Irregular Channel

Project Description
Project File c:\drainage\haestad\imw\bstreet.fm2
Worksheet CONCRETE APRON @ ADAMS & JEFFERSON
Flow Element Irregular Channel
Method Manning’s Formula
Solve For Discharge
Input Data
Channel Slope 0.024500 ft/it
Water Surface Elevation 1.00 ft
Elevation range: 0.00 ft to 1.00 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 ) 1.00 0.00 11.50
4.00 0.00
7.50 0.00
11.50 1.00
Results
Wid. Mannings Coefficient 0.013
Discharge 99.50 cfs
Flow Area 7.50 ft2
Wetted Perimeter 11.75 ft
Top Width 11.50 ft
Height 1.00 -ft
Critical Depth 1.67 ft
Critical Slope 0.002665 ft/t
Velocity 13.27 fi/s
Velocity Head 2.73 ft
Specific Energy - 373 ft
Froude Number . 2.90

_Flow is supercritical.

11/04/99

03:20:36 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203)

Roughness
0.013

FlowMaster v5.11
755-1666 Page 1 of 1

’




STORM DRAIN ANALYSIS
FOR
MADISON AVENUE




EXISTING FLOW CONDITION SUMMARY

EXISTING FACILITY LOCATION:

MADISON AVENUE AT B STREET

EXISTING FACILITY SLOPE ULTIMATE TDEAL IDEAL  |ACTUAL FLOW ACTUAL FLOW FLOW EXITING COMMENTS
. DISCHARGE CAPACITY @ INTERCEPTED/R
FLOW DEPTH @ OUTED VIA
TO MAXIMUM CAPACITY EXTSTING STREET
DEPTH FACILITY
FACILITY FLOW DEPTH FACILITY
(FT. /FT.) (CFS) (FT.) (FT.) (FT.) (CFS) (CFS) SECTION (CFS)
FLOW ROUTED TO OBEN CHANNEL
42‘ CURB OPENING D.I. 0.010 209" 1.06 57.70 0.94 53.00 53.00 53.00
AT OWENS AVENUE
TR FLOW AT B STREET 11.28-INCH WEIR FLOW ASSUMING 100%
WE 0.01 209 1.06 0.00 0.21 35.00 35.00
CURB CLOGGED @ DROP INLET
TOTAL FLOW EXITING STREET SECTION 88.00 CFS
TOTAL FLOW ROUTED TO OPEN CHANNEL AT OWENS AVENUE 53.00 CFS
TOTAL PROPOSED DESIGN FLOW: )
ANTICIPATED DISCHARGE TO FACILITY (CFS) 209.00 CFS
ANTICIFATED DISCHARGE ROUTED (CFS) 53.00 CFS
ANTICIPATED EXCESS FLOW (CFS) 156.00 CFS



SUBMERGED WEIR FLOW AT B STREET DROP INLET
=N LUW Al B SIREET DROP INLET
LOCATION: MADISON AVENUE

Given: Approach flow at drop inlet
' Q100 =209 in cubic feet per seconds

(assuming total blockage of drain).

Weir coefficient
C W=
Total weir length in feet
L:=42
Velocity of flow just upstream from weir
V=758 in feet per second (see "Madison Avenue®
’ FlowMaster calculations)
2
373
Q 2 \2 2
Ah = 100 + ( v ) A Standard formula for weir without
C 2-/64.4 L 644 64.4 end contractions
W
3

Ah =0.21 Change in flow depth at weir in feet

The Nappe downstream of weir: non-uniform velbcfty

W

C | :=|0.6035 + 0.0813-[ A1 . 0000295 + (14 200361
AL L Ah

C;=163 Non-uniform velocity distribution coefficient

= 3
Q 2CrL 64.4 A2 Standard formula for weir without
freeflow ° 3 end contractions
Q freeflow =35 Discharge downstream of weir

in cubic feet per second




B STREET DROP INLET @ MADISON AVENUE - IDEAL CONDITIONS

CURB OPENING DROP INLET--

Flow depth, y...... 1.06 feet (y/h) percentage....... 182 %

Inlet length, L.... 42.0 feet Weir flow.............. 112.20 cfs

Lateral width, w... 1.50 feet Orifice flow........... 115.40 cfs

Orifice height, h.. 0.58 feet

Clogging factor.... 50 % Intercepted flow....... 57.70 cfs
Note:

1. Equations from FHWA HEC-12 dated March, 1984.




TYPICAL B STREET DROP INLET

CURB_OPENING DROP INLET--

Flow depth, y

...... 0.94 feet (v/h) percentage....... 161 %
Inlet length, L.... 42.0 feet Weir flow.............. 93.70 cfs
Lateral width, W... 1.50 feet Orifice flow........... 106.00 cfs
Orifice height, h.. 0.58 feet -
Clogging factor.... 50 % Intercepted flow....... 53.00 cfs
Note:

1. Equations from FHWA HEC-12 dated March, 1984.




I 100-YEAR @ MADISON AVENUE
Worksheet for Irregular Channel
Project Description
l Project File c:\drainage\haestad\fmw\bstreet.fm2
Worksheet TYPICAL 37 STREET ADJOINING B STREET
Flow Element Irregular Channel
l Method Manning’s Formula
Solve For Water Elevation
' Input Data
Channel Slope 0.010000 ft/ft
Elevation range: 0.00 ft to 0.50 .
l Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.50 0.00 2.00 0.013
0.50 - 0.48 2.00 35.00 0.016
l 0.58 0.00 35.00 37.00 0.013
2.00 0.13
2.00 0.17
l 18.50 0.50
35.00 0.17
35.00 0.13
. 36.42 0.00
» 36.50 0.48
37.00 0.50
' Discharge 209.00 cfs
' Results
Witd. Mannings Coefficient 0.016
Water Surface Elevation 1.06 ft
l Flow Area’ 2758 i
Wetted Perimeter 39.04 ft
Top Width v 37.00 ft
' Height ' 1.06  ft
Critical Depth 1.32 ft
Critical Slope 0.003844 /it
Velocity . 7.58 ft/s
. Velocity Head 0.89 ft
Specific Energy 1.96 ft
Froude Number 1.55
l Flow is supercritical. .
Water elevation exceeds lowest end station by 0.56 ft.
l Notes:
l "B" STREET
l 11/02/99 FlowMaster v5.11
l 08:49:44 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




STORM DRAIN ANALYSIS
FOR
MONROE AVENUE




EXISTING FLOW CONDITION SUMMARY

EXISTING FACILITY LOCATION: MONROE AVENUE AT B STREET
EXISTING FACILITY SLOBE | ULTIMATE | IDEAL IDEAL  |ACTUAL FLOW ACTUAL FLOW FLOW EXITING COMMENTS
. DISCHARGE CAPACITY @ INTERCEPTED/R
FLOW DEPTH @ OUTED VIA
TO MAXTMUM CAPACITY EXISTING STREET
DEPTH FACILITY
FACILITY FLOW DEPTH FACILITY
(FT./FT.) (CFS) (FT.) (FT.) (FT.) {CFS) (CFS) SECTION (CFS)
TWO -CIRCULAR GRATES WITH FLOW ROUTED TO 42-FT DROP
0.011 75 0.71 12.02 0.71 12.02 12.'02 12.02
APPROXIMATELY 18" DIAMETERS INLET AT B STREET
FLOW ROUTED TO OPEN CHANNEL
42¢ CURB OPENING D.I. 0.011 75 0.71 30.75 0.67 28.19 28.19 28.19
AT OWENS AVENUE
TOTAL FLOW EXITING STREET SECTION : : 40.21 CFS
TOTAL FLOW ROUTED TO OPEN CHANNEL AT OWENS AVENUE ] 40.21 CFS
TOTAL PROPOSED DESIGN FLOW:
ANTICIPATED DISCHARGE TO FACILITY (CFS) ‘ 75.00 CFS
ANTICIPATED DISCHARGE ROUTED (CFS) 40.21 CFS

ANTICIPATED EXCESS FLOW (CFS) 34.79 CFS




100-YEAR @ MONROE AVENUE
Worksheet for Irregular Channel

Project Description

Project File c:\drainage\haestad\fmw\bstreet.fm2
Worksheet TYPICAL 37° STREET ADJOINING B STREET
Flow Element Irregular Channel
Method Manning’'s Formula
Solve For Water Elevation
Input Data
Channel Slope 0.010800 ft/ft
Elevation range: 0.00 ft to 0.50 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.50 0.00 2.00 0.013
0.50 - 0.48 2.00 35.00 0.016
0.58 0.00 35.00 37.00 0.013
2.00 0.18
2.00 0.17
18.50 0.50
35.00 0.17
35.00 0.13
36.42 0.00
36.50 0.48
37.00 0.50
Discharge 75.00  cfs
Results
Wtd. Mannings Coefficient 0.015
Water Surface Elevation 0.71 ft
Flow Area 14.40 ft2
Wetted Perimeter 38.33 ft
Top Width 37.00 ft
Height 0.71 ft
Critical Depth 082 ft
Critical Slope 0.004657 ft/ft
Velocity . 5.21 fi/s
Velocity Head 0.42 ft
Specific Energy 1.13 ft
Froude Number 1.47

Flow is supercritical.
Water elevation exceeds lowest end station by 0.21 ft.

Notes:

"B" STREET

11/02/99
08:51:01 AM

FlowMaster v5.11
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

——’




CIRCULAR GRATE INLET -- SUMP

Two Approximately 18"
Neenah grate R-3250-A

Diameter Circular Grates similar to
@ Monroe Avenue/B Street

Flowdepth, y....ooouvunnnn.... 0.71 feet Weir flow.............. 8.41 cfs

Grate clear opening area, A.. 1.05 sq.ft. Orifice flow........... 4.75 cfs

Grate Perimeter, P............. 4.68 feet Weir Intercepted flow.. 4.20 cfs

Clogging factor................ 50 % Orfice Intercepted flow 2.38 cfs
Note:

1. Orifice condition depends on bar config., grate size, depth.

2. Equations from FHWA HEC-12 dated March, 1984.




CURB_OPENING DROP INLET--

DROP INLET @ MONROE AVENUE

Flow depth, y...... 0.71
Inlet length, IL.... 9.0
Lateral wWidth, W... 1.50
Orifice height, h.. 0.50
Clogging factor.... 50

(y/h) percentage
Weir flow

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

-----------

cfs
cfs

cfs

Note:
1. Equations from FHWA HEC-12 dated March, 1984.




CARRYOVER @ MONROE AVENUE/B STREET D.l.
Worksheet for Irregular Channel

Project Description

Project File c:\drainage\haestad\fmw\bstreet.fm2
Worksheet TYPICAL 37" MONROE AVENUE SECTION
Flow Element Irregular Channel
Method Manning’'s Formula
Solve For Water Elevation
Input Data
Channel Slope 0.010800 ft/ft
Elevation range: 0.00 ft to 0.50 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.50 0.00 2.00 0.013
0.50 - 0.48 2.00 35.00 0.016
0.58 0.00 35.00 37.00 0.013
2.00 0.13
2.00 0.17
18.50 0.50
35.00 0.17
35.00 0.13
36.42 0.00
36.50 0.48
37.00 0.50 ,
Discharge 62.98 cfs
Results
Witd. Mannings Coefficient 0.015
Water Surface Elevation 0.67 ft
Fiow Area .12.94 ft2
Wetted Perimeter " 38.25 ft
Top Width 37.00 ft
Height ' 067  ft
Critical Depth 0.77 ft
Critical Slope 0.004806 f/ft
Velocity 4.87 ft/s
Velocity Head 0.37 ft
Specific Energy 1.04 ft
Froude Number 1.45

Flow is superecritical.
Water elevation exceeds lowest end station by 0.17 ft.

Notes:

"B" STREET
11/07/99 FlowMaster v5.11
07:03:24 AM Haestad Methaods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

I




B STREET DROP INLET @ MONROE AVENUE

CURB_OPENING DROP INLET--

Flow depth, y...... 0.67 feet (y/h) percentage....... 115 %
Inlet length, L.... 42.0 feet Weir flow.............. 56.38 cfs
Lateral width, W... 1.50 feet Orifice flow........... 80.98 cfs
Orifice height, h.. 0.58 feet

Clogging factor.... 50 % Intercepted flow....... 28.19 cfs

Note:
1. Equations from FHWA HEC-12 dated March, 1984.




STORM DRAIN ANALYSIS
FOR
JACKSON AVENUE




EXISTING FLOW CONDITION SUMMARY

EXISTING FACILITY LOCATION:

JACKSON AVENUE AT B STREET

A

SLOBE

EXISTING FACILITY OLTIMATE IDEAL IDEAL FLOW DEPTH |  CAPACITY FLOW FLOW EXITING COMMENTS
; DISCHARGE FLOW CAPACITY @ INTERCEPTED/R
OUTED VIA
TO MAXIMUM | @ FACILITY STREET
DEPTH EXISTING
FACILITY FLOW DEPTH FACILITY
(FT./FT.) (CFS) (FT.} (FT.) (FT.) (CFS) (CFS) SECTION {CFS)
FLOW ROUTED TO OPEN CHANNE
42* CURB OPENING D.I. 0.0154 26 - 0.5 18.17 0.5 18.2 18!2 18.2 L
AT OWENS AVENUE
TOTAL FLOW EXITING STREET SECTION 18.2 CFS
TOTAL FLOW ROUTED TO OPEN CHANNEL AT OWENS AVENUE 18.2 CFS
TOTAL PROPOSED DESIGN FLOW: \
ANTICIPATED DISCHARGE TO FACILITY {CFS) 26.00 CFS
ANTICIPATED DISCHARGE ROUTED (CFS) 18.17 CFS
ANTICIPATED EXCESS FLOW (CFS) 7.83 CFS



B STREET DROP INLET @ JACKSON AVENUE

CURB OPENING DROP INLET--

WEIR CONDITION

Flow depth, y...... 0.50
Inlet length, L.... 42.0
Lateral wWidth, W... 1.50
Orifice height, h.. 0.58
Clogging factor.... 50

feet
feet
feet
feet

(y/h) percentage....... 86
Weir flow.............. 36.35
Orifice flow........... 60.09
Intercepted flow....... 18.17

%
cfs
cfs

cfs

Note:

1. Equations from FHWA HEC-12 dated March, 1984.




100-YEAR @ JACKSON AVENUE
Worksheet for Irregular Channel

Project Description

Project File c:\drainage\haestad\fmw\bstreet.fm2
Worksheet TYPICAL 37° STREET ADJOINING B STREET
Flow Element Irregular Channel
Method Manning’s Formula
Solve For Water Elevation
Input Data
Channel Slope 0.015400 ft/ft
Elevation range: 0.00 ft to 0.50 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.50 0.00 2.00 0.013
0.50 - 048 2.00 35.00 0.016
0.58 0.00 35.00 37.00 0.013
2.00 0.13
2.00 0.17
18.50 0.50
35.00 0.17
35.00 0.13
36.42 0.00
36.50 0.48
_ 37.00 0.50
Discharge 26.00 cfs
Results
Wtd. Mannings Coefficient 0.015
Water Surface Elevation 0.50 ft
Flow Area 6.62  fi2
Wetted Perimeter 37.46 ft
Top Width » 36.55 ft
Height 0.50 ft
Critical Depth 0.57 ft
Critical Slope 0.005549 ft/ft
Velocity 3.93 ft/s
Velocity Head 0.24 ft
Specific Energy 0.74 ft
Froude Number 1.63

_ Flow is supercritical.
Flow is divided.

Notes:

"B" STREET
11/02/99 FlowMaster v5.11
08:52:00 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




STORM DRAIN ANALYSIS
FOR
VAN BUREN AVENUE




EXISTING FLOW CONDITION SUMMARY

EXISTING FACILITY LOCATION: VAN BUREN AVENUE AT B STREET

EXISTING FACILITY SLOPE ULTIMATE | IDEAL IDEAL FLOW DEPTH] CAPACITY FLOW FLOW EXITING COMMENTS
. DISCHARGE FLow | CAPACITY @ INTERCEPTED/R
OUTED VIA
TO MAXIMUM | @ FACILITY STREET
DEPTH EXISTING
FACILITY FLOW DEPTH FACILITY
(FT./FT.) (CFS) (FT.) (FT.) (FT.) (CFS) (CFS) SECTION (CFS)
FLOW ROUTED TO OPEN CHANNEL
42' CURB OPENING D.I. 0.0152 33 0.51 18.72 0.51 18.72 18.72 18.72
AT OWENS AVENUE

TOTAL FLOW EXITING STREET SECTION 18.72 CFS
TOTAL FLOW ROUTED TO OFEN CHANNEL AT OWENS AVENUE 18.72 CFS
TOTAL PROPOSED DESIGN FLOW: )
ANTICIPATED DISCHARGE TC FACILITY (CFS) 33.00 CFS
ANTICIPATED DISCHARGE ROUTED (CFS) 18.72 CFS
14.28 CFS

ANTICIPATED EXCESS FLOW (CFS)




B STREET DROP INLET @ VAN BUREN AVENUE

CURB OPENING DROP INLET--

WEIR CONDITION

Flow depth, y...... 0.51 feet {(y/h) bercentage....... 87 %

Inlet length, L.... 42.0 feet Weir flow.............. 37.44 cfs

Lateral width, w... 1.50 feet Orifice flow........... 61.51 cfs

Orifice height, h.. 0.58 feet

Clogging factor.... 50 % Intercepted flow....... 18.72 cfs
Note:

1. Equations from FHWA HEC-12 dated March, 1984.




100-YEAR @ VAN BUREN AVENUE
Worksheet for Irregular Channel

Project Description

Project File c:\drainage\haestad\fmw\bstreet.fm2
Worksheet TYPICAL 37 STREET ADJOINING B STREET
Flow Element irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.019200 ft/ft
Elevation range: 0.00 ft to 0.50 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.50 0.00 2.00 0.013
0.50 - 048 2.00 35.00 0.016
0.58 0.00 35.00 37.00 0.013
2.00 0.13
2.00 0.17
18.50 0.50
35.00 0.17
35.00 0.13
36.42 0.00
36.50 0.48
37.00 0.50
Discharge 33.00 cfs
Results
Witd. Mannings Coefficient 0.015
Water Surface Elevation 0.51 ft
Flow Area | 7.23 ft?
Wetted Perimeter 37.94 ft
Top Width 37.00 ft
Height ' 0.51 ft
Critical Depth 0.61 ft
Critical Slope 0.005359 fi/ft
Velocity . 4.56 ft/s
Velocity Head 0.32 ft
Specific Energy 0.84 ft
Froude Number 1.82

Flow is supercritical.
Water elevation exceeds lowest end station by 0.01 ft.

Notes:

*B" STREET

11/02/99 FlowMaster v5.11
08:53:24 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




STORM DRAIN ANALYSIS
FOR
HARRISON AVENUE




EXISTING FLOW CONDITION SUMMARY

EXISTING FACILITY LOCATION: HARRISON AVENUE AT B STREET
EXISTING FACILITY SLOPE | ULTIMATE | IDEAL IDEAL FLOW DEPTH |  CAPACITY FLOW FLOW EXITING COMMENTS
. DISCHARGE | ... | CAPACITY @ INTERCEFTED/R
TO MAXIMUM | @ FACILITY OUTED VIA STREET
DEPTH EXISTING
FACILITY FLOW DEPTH FACILITY
{FT./FT.) (CFS) (FT.) (FT.) (FT.) (CFS) (CFS) SECTION (CFS)
: FLOW ROUTED TO OFEN CHANNEL
42’ CURB OPENING D.I. 0.025 7 0.33 5.17 0.33 5.17 5.17 5.17
AT OWENS AVENUE
TOTAL FLOW EXITING STREET SECTION 5.17 CFS
TOTAL FLOW ROUTED TO OFEN CHANNEL AT OWENS AVENUE 5.17 CFS
TOTAL PROPOSED DESIGN FLOW: )
ANTICIPATED DISCHARGE TO FACILITY (CFS) 7.00 CFS
ANTICIPATED DISCHARGE ROUTED (CFS) 5.17 CFS
1.83 CFS

ANTICIPATED EXCESS FLOW (CFS)




B STREET DROP INLET @ HARRISON AVENUE

CURB OPENING DROP INLET--

WEIR CONDITION

Flow depth, v...... 0.33 feet (y/h) percentage...... 57 %

Inlet length, L.... 21.0 feet Weir flow. ..o veeeenn. 10.33 cfs

Lateral Width, wW... 1.50 feet Orifice flow........... 12.89 cfs

Orifice height, h.. 0.58 feet

Clogging factor.... 50 % Intercepted flow....... 5.17 cfs
Note:

1. Equations from FHWA HEC-12 dated March, 1984.




100-YEAR
Worksheet for Irregular Channel

Project Description

Project File c:\drainage\haestad\fmw\bstreet.fm2
Worksheet TYPICAL 58' HARRISON AVENUE SECTION
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data
Channel Slope 0.025000 ft/ft
Elevation range: 0.00 ft to 0.71 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.50 0.00 2.00 0.013
0.50 - 048 2.00 56.00 0.016
0.58 0.00 56.00 58.00 0.013

‘ 2.00 0.13
2.00 0.17

' 29.00 0.7
56.00 0.17

56.00 0.13

l 57.42 0.00
‘ 57.50 0.48
I o 58.00 0.50

Discharge 7.00 cfs

Results

Wid. Mannings Coefficient 0.015

Water Surface Elevation 0.33 ft
Flow Area 2.07 ft2
Wetted Perimeter 19.72 ft
Top Width 7 19.06 ft
Height 0.33 ft
Critical Depth 0.39 ft
Critical Slope 0.005380 ft/ft

Velocity - 3.38 ft/'s
Velocity Head 0.18 ft

Specific Energy 0.51 ft
Froude Number 1.81

Flow is supercritical.

Flow is divided.

Notes:

"B" STREET
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STORM DRAIN ANALYSIS
FOR
B STREET PARK AREA

--‘--------




EXISTING FLOW CONDITION SUMMARY

EXISTING FACILITY LOCATION:

PARK AREA AT B STREET

EXISTING FACILITY SLOPE IDEAL FLOW|CAPACITY €| FLOW TO FLOW DEPTH CAPACITY @ FLOW PARK FLOW COMMENTS
INTERCEPTED/R|
. IDEAL FLOW OUTED VIA
DEPTH FACILITY | @ FACILITY FLOW DEPTH
DEPTH EXISTING
FACILITY
{FT./FT.) (FT.) (FT.) (CFS) (FT.) {CFS) (CFS) (CFS)
35-CFS WEIR FLOW ASSUMING 100%
20" x 3’5" GRATE OPENING @ MADISON 0.0043 1.00 12.55 36.00 0.58 7.18 7.18 1.00
. } CLOGGED @ MADISON DROP INLET
FLOW ROUTED TO OPEN CHANNEL AT OWENS
2’0" x 3'5" GRATE OPENING @ MONROE 0.0071 1.00 12.55 29.82 0.53 6.27 6.27 1.00 AV E
FLOW ROUTED TO OPEN CHANNEL AT OWENS
20® x 3’5" GRATE OPENING @ JACKSON 0.0071 1.00 12.55 24.55 0.52 6.09 6.09 1.00 AV
WEIR FLOW ASSUMING 100% CLOGGED @
270" x 3°5° GRATE OPENING @ VAN BUREN 0.0046 1.00 12.55 20.46 0.48 5.40 5.40 2.00
DROP INLET
010°D x 7'0"W x 7°'2"L MODIFIED DROP FLOW ROUTED TO OPEN CHANNEL AT OWENS
INLET W/ 2'0°W x 6’2"L GRATE OPFENING & 0.95 0.83 30.25 17.06 0.62 11.96 11.96 2.0
HEADWALL @ HARRISON/OWENS AVENUE
TOTAL FLOW @ PARK AREA 42.00 CFs
TOTAL FLOW ROUTED TO OPEN CHANNEL AT OWENS AVENUE 36.90 CFs
TOTAL PROPOSED DESIGN FLOW:
ANTICIPATED PARK FLOW TO FACILITY (CFS) 7.00 CFS
ANTICIPATED DISCHARGE ROUTED (CFS) 7.00 CFS
ANTICIPATED EXCESS FPLOW (CFS) 0.00 CFS



MADISON FLOW + PARK FLOW
Worksheet for Irregular Channel

Project Description

Project File c:\drainage\haestadfmw\bstreet.fm2
Worksheet 2’0" x 8' 5" PARK GRATE
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.004300 ft/ft
Elevation range: 0.00 ft to 2,08 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 2.08 0.00 109.00 0.013
100.00 - 0.00
102.00 0.00
109.00 1.00
Discharge 36.00 cfs
Restuts
Witd. Mannings Coefficient 0.013
Water Surface Elevation 0.58 ft
Flow Area 10.53 ft2
Wetted Perimeter 34.16 ft
Top Width 34.11 ft
Height 0.58 ft
Critical Depth 0.60 ft
Critical Slope 0.003611 ft/ft
Velocity 3.42 ft/s
Velocity Head 0.18 ft
Specific Energy 076  ft
Froude Number 1.09

Flow is superecritical.
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2" 0" x 3’ 5" GRATE OPENING @ MADISON AVE./PARK AREA

RECTANGULAR GRATE INLET -- SUMP
WEIR CONDITION

Flow depth, ¥y

.................. 0.58 feet Weir flow.........c.... 14.35 efs
Grate clear opening area, A.. 4.67 sq.ft. Orifice flow........... 19.11 cfs
Grate Perimeter, P.....c.iceeven 10.83 feet Weir Intercepted flow.. 7.18 cfs
Clogging factor.......vevveeeen 50 % Orfice Intercepted flow 9.56 cfs

Note:

1. Orifice condition depends on bar config., grate size, depth.

2. Equations from FHWA HEC-12 dated March, 1984.




CARRYOVER + PARK FLOW
Worksheet for Irregular Channel

Project Description

Project File c:\drainage\haes