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I. INTRODUCTION

• A.

B.

Scope and Purpose

This report summarizes the hydrologic and hydraulic analyses perfonned for the
on-site and off-site drainage systems for the SR202L Santan Freeway, 56th Street
to Kyrene Road, Project No. 202C 500, Arizona Department ofTransportation
(ADOT).

The drainage design for this project was prepared in accordance with current
ADOT and FHWA design criteria. The drainage system will be compatible with
existing adjacent ADOT, Flood Control District ofMaricopa County (FCDMC),
and City of Chandler local drainage improvements. The drainage facilities in this
project will connect to the Southeast Valley Regional Drainage System
(SEVRDS) which is currently under construction.

ADOT and FCDMC jointly sponsor the SEVRDS project, otherwise known as the
Santan Channel Project. The West Channel in this project will connect to West
Collector Channel in Phase III of the SEVRDS/Santan Channel Project.

The drainage laterals for the elevated portion of the Santan Freeway in this project
will discharge to the West Collector Channel. The depressed portion of the
freeway under Kyrene Road will drain to the Kyrene South Pump Station.

A set of drainage plans for the 100% submittal is included in Appendix A.

Project Location

The project is located in the City of Chandler, Maricopa County, Arizona. An
exhibit of drainage facilities for this project in relation to adjacent projects is
included in Appendix A.

C. Description of Improvements

1. Existing Conditions

This section ofthe Santan Freeway is bounded on the west by the I
10/SR202L system traffic interchange, on the south by the Gila River
Indian Community (GRIC) boundary, and on the east by Kyrene Road.

To the north and east, the contributing watershed is part of a large
watershed that drains the East Valley. The SEVRDS/Santan Channel
intercepts the off-site flow originating in this watershed and will
ultimately discharge these flows to the Gila Drain Floodway when the
SEVRDS project is completed.

The FCDMC is constructing the SEVRDS project in three phases.
Construction ofPhase I, the Basin B excavation, is completed. Phase II
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Basin B piping and outfall channel is complete and the Kyrene South
Pump Station is under construction at this time. Phase III Santan east and •
west collector channels on the north side of the future SRZ02L from Price
Road to approximately one-quarter mile west of the Gila Drain is also
under construction.

This project will extend the West Collector Channel from the west end of
the Phase III channel to 54th Street.

2. Proposed Roadway Improvements

The primary purpose ofthis project is to extend the Santan Freeway from
56th Street to Kyrene Road. It will connect the future Santan Freeway
(SRZ02L) facilities east ofKyrene Road to the fully directional freeway
to-freeway system T.!. with Interstate 10 (I-1O). The elevated portion of
the freeway from 56th Street to just west ofKyrene Road will be drained to
the West Channel along the north side of the freeway. The depressed
section of the freeway under the future Kyrene Road bridge will be
drained to the Kyrene South Storm Water Pump Station located in the
Basin B site southwest of the SRZ02L/Kyrene Road interchange.

•
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•

•

•

II. BACKGROUND

The original drainage concept for the Santan Freeway was developed for ADOT by HDR
Engineering, Inc. (HDR) in February 1993 under the Price Expressway management
consultant contract. The concept was to intercept off-site overland stonn water in open
channels parallel to and on the north side ofthe Santan Freeway improvements.
Overland flows are intercepted by the east and west collector channels between Price
Road and the I-10/SR202L interchange. The collected flows are discharged to the
Basin B and the Santan Outfall Channel.

The concept for the Santan Freeway has been developed into the SEVRDS/Santan
Channel Project by the FCDMC and ADOT as a joint project which is scheduled for
completion by December 2000, except for the portion of the West Collector Channel that
is included in this project.
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III. OFF-SITE HYDROLOGY

The hydrologic analysis perfonned to define the off-site drainage system is detailed in
Appendix B. The HEC-l model (U.S. Anny Corps ofEngineers Flood Hydrograph Package,
Version 4.1) ofwatershed hydrology, File Name: SEVRDS3A.DAT, output is included in
Appendix A. It was adopted for this project without revision from the "Preliminary Drainage
Report, Santan Channel-Phase 3, Southeast Valley Regional Drainage System," [DMJM, May
1999]. Design discharges for the ADOT 1DO-year, 24-hour design stonn that are applicable to
the portion of the Santan West Collector Channel in this project, were also defined in that report
and were adopted for this project. Off-site hydrology for the Santan Freeway was developed by
HDR in 1993 and has been used since to design the SEVRDS facilities. DMJM revised the
outflow from the Basin B complex based on the final design for the Phase III Santan Channel
project.

•

•

•
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• IV. ON-SITE DRAINAGE DESIGN

A. General Discussion

The on-site drainage for the SR202 from 56th Street to Kyrene Road is shown in
AppendixD.

• The elevated section of SR202L east of 56th Street will convey the pavement
run-off generated by the 10-year storm to the SEVRDS West Collector
Channel on the north side of the :n:eeway as shown in the Appendix A Exhibit.

• The depressed section of SR202L from Station 2065+50 to about one mile
east ofKyrene Road is designed for the run-off generated by the 50-year
storm for the ultimate project. This section will drain to the Kyrene South
Pump Station that is under construction at this time under ADOT Project No.
RAM 600-7-508. The collection system is shown in the Appendix A Exhibit.

• B.

• Additional flows east ofthe project limits drain into the Kyrene Pump Station.
Final design of this segment is not complete and coordination will be required.
Information on the proposed pipes east ofthe project limits was provided by
DMJM in the 1-10 /SR202L System Traffic Interchange Initial Drainage
Report (30% Design), June 1999.

Design Criteria

The on-site hydrology will be analyzed in English units. The procedures
described in the ADOT Highway Drainage Design Manual, Hydrqlogy, (HDDM)
December 1994 will be used. The Rational Method is used to develop the 50-year
peak runoff for the depressed portion and the 10-year peak runoff for the elevated
portion based on a site-specific Intensity-Duration Frequency (I-D-F) Graph. The
Rational Formula is:

Q=CiA

where Q = the peak discharge in efs

C = runoff coefficient

1 = the average rainfall intensity, in inches/hour (in/hr) for the
selected rainfall return period

A = the contributing drainage area in acres

•
Side slopes were assumed to be plated with topsoil plating and for the interim
conditions, medians left unpaved. However, in anticipation of future additional
lanes, roadway drainage analysis assumes that the medians are paved and slope in
the same direction as the adjoining traveled way. Therefore, curb inlet catch
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basins are sized for the ultimate freeway section including the medians. The
temporary unpaved medians will be drained with catch basins that are sized to •
intercept median drainage only. These drains are assumed to be removed or
capped when the ultimate freeway section is constructed.

The following values of "C" are used with a 10-year, I-hour rainfall depth of 1.58
inches and with a 50-year, I-hour rainfall depth of2.23 inches:

• Paved surfaces - 0.95

• Highway slopes - 0.70

The rainfall intensity is estimated based upon the time of concentration at the
point being analyzed. A site-specific I-D-F Graph, developed from the
procedures in the HDDM, is used to estimate the average rainfall intensity. The
initial time ofconcentration is calculated from Equation 2-2 of the HDDM as
follows:

Te = 11.4 LO.5 KbO.52 S-0.31 1-0·38

where Te = time ofconcentration in hours

L = the length of the longest flow path in miles

Kb = the watershed resistance coefficient from Table 2-1, •HDDM

S = the slope of the longest flow path in ft/mile

I the average rainfall intensity in in/hr (same as Equation 2-1,
HDDM)

The minimum Te, and therefore the minimum rainfall duration, is ten (10) minutes.

Drainage areas, which include shoulders, median and side slopes, are identified by
examination ofthe roadway plan and profile.

The following drainage criteria will be applied to the on-site hydrology design and are
found in Chapter 600, HIGHWAY DRAINAGE DESIGN (ENGLISH UNIT
EQUNALENCIES) of the ADOT Roadway Design Guidelines (RDG), May 1996:

• Storm Drain Design Storm Frequency is 10 years for at grade/elevated main line,
ramps and crossroads.

• Storm Drain Design Stonn Frequency is 50 years for the depressed roadway which is
defined as areas where the ultimate ponding depth could exceed 2.4 feet.

• Hydraulic grade line shall be at least 6 inches below the top of the catch basin grate •
for the Storm Drainage System.
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•

•

• For the 10-year storm, the allowable spread (ponding width) shall not exceed the
width of the roadway gutter, shoulder, parking lane and/or distress lane and one-half
of the adjacent lane (for roadways with more than one lane). This equates to an
allowable spread for the mainline of 16 or 18 feet with 10 ft. and 12 ft. shoulders,
respectively. Ramps vary in width, therefore a minimum of one lane width (12 feet)
shall remain open.

• For the 50-year storm, the allowable spread (ponding width) shall not exceed the
width ofthe roadway gutter, shoulder, parking lane and/or distress lane plus the
adjacent lane (for roadways with more than one lane), 22 or 24 feet.

• Inlet Capture Ratios shall conform to Table 606.2 ofRDG.

• Restrictions on types of inlets are found in subsection 606.2.B ofRDG.

• Minimum pipe size for storm drains shall be 24 inches except those pipes connecting
catch basins to trunk lines may not be less than 18 inches.

• Desirable "self cleaning" velocity is 3 feet per sec (fps) flowing fulL The minimum
velocity flowing full is 2 fps.

The following pipe design criteria will be used on this project and are found in the ADOT
Pipe Selection Guidelines and Procedures dated February 1, 1996 with March 21, 1996
Revisions.

• Pipe roughness values of0.012 shall be used for all pipes except for non-reinforced
cast-in-place concrete pipe (NRCIPCP) which has a pipe roughness value of0.014.

• Approved pipe types are reinforced concrete pipe (RCP), non-reinforced concrete
pipe (NRCP), non-reinforced cast-in-place concrete pipe (NRCIPCP) and corrugated
high density polyethylene plastic pipe (CHDPEPP) Class S up to 42 inches in
diameter in fills less than 10 feet.

C. Inlet Design

The standard catch basin inlets used for the freeway mainline and ramps are
ADOT Standards C-15.91 and C-15.92. Slotted drains (ADOT Standard C-13.60)
are attached to C-15.91 or C-15.92 in some locations to optimize the system. The
location ofinlets, storm drain manholes and trunk lines are shown in ADOT
Standard Drawing C-13.65. Median catch basins are ADOT Standard C-15.81.

HEC-12 design procedures are used for inlet calculations.

Inlets for catch basins located on Kyrene Road curb returns with ADOT Standard
Type D, 6-inch, C-5.10 curb will be ADOT Standard C-15.10 and C-15.30
(10/95) with bicycle and pedestrian safe grates per C-15.50 (5/97).

• 1. Pavement Inlet Design Procedure

Santan Freeway (56th Street to Kyrene Road) 7 Arizona Department ofTransportation
00173-317-044/Final Drainage Report



The following steps were used to locate and size the mainline catch basins:

a. Assume a length ofpavement for the initial inlet based upon the
ultimate pavement width, and using the Rational Formula,
calculate the to-year peak and 50-year peak discharge value (Q) in
cfs.

b. Utilizing HEC - 12 design procedures, calculate the spread for the
10-year return storm and RDG inlet capture ratios. Check spread
and depth at curb against design criteria. Add slotted drain if
necessary. Calculate ~ypass flow.

c. Check spread for the 50-year storm. Adjust inlet capacity
accordingly if spread exceeds design criteria for 50-year storm.

d. Continue steps "a" through "c" until all mainline inlets have been
located. Include by-pass flow from previous inlet when analyzing
the next inlet.

D. Storm Drain Design

•

Based upon inlet locations, design the storm drain trunk line and catch basin
laterals as follows:

1. Size the storm drain trunk line. Begin with HYDRAIN models from
Appendix C of "I-I0/SR202L System Traffic Interchange Preliminary
Drainage Report (30% Design)" [DMJM, March 1999]. •

2. Define the maximum hydraulic grade line (HGL) at the end ofthe pipe
run.

3. Calculate the HGL for the pipe network using ADOT accepted design
procedures.

4. Review the HGL to determine ifpipe size reductions are possible and
confirm that the HGL is not higher than allowable at catch basins.

5. Iterate steps 3 and 4 as necessary to optimize the pipe network.

E. Main Storm Drain

HYDRAIN (Version 6.1) was used to analyze the design for the mainline storm
drain system. The following procedures and assumptions were used in the
analysis:

• Drainage lengths (see Appendix D) are limited to the desirable maximum
distance between manholes. •
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•

•

•

•

Pipes under 33 inches in diameter - 330 feet
Pipes 36 and 39 inches in diameter - 440 feet
Pipes from 42 to 69 inches in diameter - 660 feet
Pipes 72 inches in diameter and larger - 1,200 feet

Drainage area limits are based on the proposed locations ofretaining walls
and proposed profiles ofthe entrance and exit ramps.

Areas are calculated in acres.

The proposed mainline profile grade at each manhole station was calculated.

The analysis assumes no by-pass from one drainage area to another.

•

•

F. Outlet Design

Outlets from the elevated segment of the freeway into the off-site drainage
channel (West Channel) are designed for the lO-year frequency storm in the outlet
culvert and for the 100-year frequency storm hydraulic grade line in the off-site
channeL

Outlets to the existing portion of the West Channel will require sawcutting and
replacement of a six-foot length oflining in order to install the outlet complete
with collars and access prevention gate.

The 50-year frequency discharge to the Kyrene Pump Station is 160 cfs as
indicated in the HYDRA run output. This is less than the approximate capacity of
the pump station of 170 cfs at the design high water alarm level as determined
from the pump characteristic curves for the station.
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v. OFF-SITE DRAINAGE DESIGN

A. General Discussion

The off-site drainage design consists of approximately 2,534 feet of concrete
lined channel and 721 feet of2 (6' x 6') concrete box culvert.

•
B. Coordination with Local Agencies and Adjacent Design Segments

The design of the collector channel north ofSR202L between 54th Street and 56th

Street is being coordinated with ADOT's design consultant for the I-I0/SR202L
System Interchange.

The downstream end ofthe channel connects to the west end ofthe portion ofthe
West Collector Channel being constructed in Phase III of the SEVRDS project.

The design is also being coordinated with utilities such as water, sewer, gas,
telephone and electric facilities as shown on the plans.

A 30-foot long portion ofthe box culvert is designed as a precast culvert and will
be installed by open cut during a 72-hour shut-down ofthe Union Pacific Railway
Company (UPRR) track. See Detail D3 for additional information. Permits from
the UPRR are required to install this crossing and installation will require close
coordination between the UPRR forces and the contractor. The permits are in
process and are being coordinated with the ADOT Utilities and Railroad Section. •

C. Design Criteria

The following design criteria applies to the off-site channel design. Most is found
in the ADOT "Roadway Design Guidelines" (RDG), May 1996.

Cross-Section:

Side Slopes (maximum):

Aggregate and unlined channels - 3:1 (H:V).
Channels adjacent to a roadway without barrier protection - 4:1 (H:V).
Concrete-lined channels - 2:1 (H:V).

Bottom Width:

Channels adjacent to a roadway without a barrier protection - 8'
mlmmum.
Concrete-lined channels - 8' minimum with 4' absolute minimum.

Cross-Slope:

•
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•

•

2% cross-slope to one side with ai' maximum drop across the total
channel bottom width. The channel profile grade line will be defined as
the low edge of the channel bottom.

Profile:

Earth and grass lined channels - minimum grade of 0.20%.
Smooth paved channels (concrete-lined) - preferred minimum grade of
0.10%.

Alignment:

Horizontal and vertical channel alignments are independent of the
roadway stationing for the concrete-lined channels.

Transitions:

Vertical wall transitions are proposed for transitions into and out ofbox
culverts between trapezoidal channel sections per Section 608.3 of the
RDG. There are two ofthese in this project.

Hydraulic Analysis:

Flow Regime:

Channels are designed to convey flows in the sub-critical flow regime
with a maximum desirable Froude number of 0.86.

Manning's "n" value:

Concrete-lined channel- 0.013 to 0.018

This analysis used Manning's "n" values of 0.016 for concrete-lined
channels and 0.013 for box culverts.

Energy Loss Coefficients:

Gradual channel section transitions:
Expansion - 0.30
Contraction - 0.10

Freeboard:

Water surface elevation below natural ground: Minimum l'
For Froude Numbers> 0.86
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Maintenance Access:

One continuous 12' wide maintenance access road, at a minimum,
is proposed for the off-site drainage channel system.

Ten-foot wide maintenance access ramps will be provided
upstream and downstream ofhydraulic structure transitions on the
north side of the channel invert.

D. Hydraulic Analyses

1. Hydraulic Computer Models

A hydraulic model was developed for the West Collector Channel using
the U.S. Army Corps ofEngineers HEC-RAS computer program (Version
2.2). Summary output for the model is provided in Appendix E. The
multi-barreled culvert uses the culvert routine in HEC-RAS.

The relationship between the HEC-RAS cross-section numbers and the
construction centerline stationing and profiles are provided in Appendix E.

2. Channel Lining

The channel lining is comprised ofa 6-inch thick layer ofconcrete with
reinforcing steel. Two alternates for steel reinforcement are shown on the
plans. Alternate No.1 (Detail D9) consists ofwelded wire steel fabric
with bars at the joints and cut offwalls. Alternate No.2 (Detail Dll)
consists entirely oftied steel reinforcement. The bidder will be required to
select the alternate that the bid is based upon.

3. Maintenance Access

An access road (12 feet wide) is included to provide access for periodic
maintenance. Access ramps into the channels (10 feet wide) will be
provided upstream and downstream ofall hydraulic structures. The ramps
will provide access to the north side of the channel invert. There are two
access ramps in this project.

•

•

•
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APPENDIX A - Drainage Plans (100% Submittal- Not For Construction)

Santan Freeway (56th Street to Kyrene Road) Arizona Department ofTransportation
00173-317-044/Final Drainage Report



·,i..

_OF_

REMARKS

202 C 500

CBI2

CBIO

CBI5

CBI4

CBI3

CB3

CB~

CB2

CB6

tB9

- KYREtiE ROAO

tiEl! PIPE SUlol'-4ART SHEET

21

26

951 26

971 26

2151 33

1311 2~

1961 49

1361 28

...,-.... - - ijl~NiiTTO

..f..,
;:;z

1173.23 1 1 I 1111 23

K"",.11.
D(IIO

c,l'i::~:I:;7}f-~0;1;-':F·'F"~;"'lla621400

-r-1iffrB:'H -tml"'i31 '=1 ---~ICBB -- - H -I

END TREATMENT

~.O

~.O

4.0

6.5

-'5!r~"-

Rt

Rt

CSP • CORRUGATED STEEL PIP[
C,," • CDRRuC:ATEO AllJlllOAAl PIPE
RCP • REI~ORC(O CONCRETE PIPE
NRCP a NOH'REINfORCED CONCRETE PIPE
HRCIPCP • NOIHIEIO*ORCED CAST-IN-PLACE CDNCllETE PIP(
CHOpI;pp· CORRUGATED NICH DENSTIT POlTETHTlEHE PLASTIC PIPE

1fI- 6:;;'

C15.92

CI5.92

C15.al

t15.92I 1 Lt

C15.921 I Rt

C15.81 5.8 1186.56- .._. ~..... --- - .-

-."_.' -
C15.92 Rt ~.O

- ~'. --_..

--.-....-.... . -- ..
CI5.92 Lt 1.1

._"'- .

-,.
C15.92 Rt ~.O

~.~". -"~'

'", .... ;1'2
.~

Lt 6.6

~-1=,
I 5.9

..1P:1?:~~V'{I,":,}.~~!~I~J

~I~I-·--;.--"""".::

C15.92

tiOTE:
All Catch Bosin Offsots Are Measured to Foce
of Curb or Borrler Unless OtherwIse Noted

HOTEl
PIPE OPTIONS SElECTEO ARE THOSE
REOUIRED TO WEO WINII,lLA.I
SERVICE LIFE.
SHADED PIP( OPTION FIELDS
ARE HOT ALLOWABLE ALTERNATES.

NOTEI
FOR PIP£ ClA.VERT PlACEUENT
SEE 5TAt«)ARO OR .... ING C-I3.15

98

~

.'-="="""
3 24-

24 114

p-- 2~ 85

- .
2~ T 82l:sh~
2~--"19f15

14

13

10

6

iJ.llQO

t;:.."..,

FILL HEIGHT RANGE TABLE tFt.1
RAtiCE tiO. I 2 3 4 5 6 7 B 9 10 II 12

Fill > I 3 5 8 II 15 20 25 30 ~O 55 70
HEICHT IF t.1 :s 3 5 a II 15 20 25 30 40 55 10 90

g SHOUlO flUD CotfJI11ONS "ARY fRO" THI: RANG( ItellCAno. COtt'",CI D£SIC'ol
rOR R[·UAlUAtlOti Of riP'{ l)(SIGlol RtOUlA{\I()f'S.

St" 20~B+~0.0 Lt
",'-',_••••_",_"',,-'-'"-"' • ."..,. -u-"......•

St" 2048+40.0

St" 2048-40.0

St" 2048+~0.0 Rt

St" 20~5+10.0 Lt

St" 20~8+~0.0 Lt

St" 20~8+40.0 Lt

St" 20~1+80.0

St" 2045-10.0 Lt

St" 2038+50.0 Lt
- - '~...,;' . .."....:

St" 2038+50.0 Rt.. - -- .~ .... .. ...- . -

St" 20~1+80.0 Lt
-- - -..-. --...

St" 20~5-10.0 Rt 1 12

HOTEl
TtE ZEROS IN PARENTHESIS (0. 0.0 • o.om IN
TI-€ HUOlNC Of' SOU£ M THE COlUUHS ARE THE
RECOJAI£Jf>EO PRECISION OF TI£ VALlE TO BE
ENTERED IN THE COl........

St" 2035-29.1 Lt

St" 2038+50.0 Lt
- .•• - ":-.= •• -. - ._. '-'''::._.'

St" 2038+50.0 Lt
_.-:.-. -_••__,:.. _ ••• ·_ •• 4· ..

St" 2035+20.0

St" 203S-20.0 Lt
....._.... _- ~.'. -'-~'-' .-._ ...

St" 2041+80.0 Lt
--~- - -- --"' ...
St" 2041+80.0 Rt

...:.:.".----""-·.·.-•.7···-.....:·---·.,..··3-T.'-,--------,---:l~_1

St" 2045+10.0 Lt..;."'.,...;;.-,....-.,...;,._.-'- .....

ISt" 20~1-.E£.1t I",
St" 2041+80.0 I a

n~~;2§;0 Rt
-·St" 2035+20.0

·I"-~-~ < -_._-_. -~. _._.- .•--
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REMARKS

-- ····-1
C830

C829

C825

CB28

CB24

CBI8

CBI9

CB21

CB20

.21 12

951151=~'I~1 C822----··

821 12

951 26

1171 23

1941 49

1961 49

101\ 19

1166.56

END TREATMENT

7.5

5.7

5.8

M

Rt

L t

Rt

L t I 6.4

Lt

csP - COARUCATEO STEEL FIFE
CAP - CQRRUCA TEO AlUUINUU PIPE
Rep • REIHrOACEO CONCRETE PIP[
I*lCP - NOH·REltirORCEO CONCRETE PIPE
'*ItlPCP • NON·RE!,*OACEO CAST-IN·PUCE CONCRETE PIPE
CH()P[PP - COARUCAl(D HIGH DEHSTly POlYETHYlEHE PlASTIC PIPE

C15.92

C15.92

C15.81

C15.92

C15.92

j"*~~l~'J~;p'~~;~Il'iff.¥;"'!

CI5.8i',=r 'T 4.8 r-- r r '1 11155'.95'1' 1=1941 23

~~~:~_2_~~C827;::~=--=,·····,=-:1

NOTE:
All Catch Bosin Offset! Are Meosured to Face
of itBorrler Unless Otherwl.e Noted

IiOTE.
PIPE OPTIONS SElECTED ARE THOSE
REOUIR£O TO lIEU UlNIt.nAl
SERViCE LIFE.
SHAO[O PIPE OPTION FIELDS
ARE NOT AllOWABlE ALTERNATES.

70
90

91

.2

f-K)TE,
FOR PIPE ClA.VERT ptAC£UEHT
SEE STAt«>ARO DRAWING C-13.\S

24

24

24

24

24

"'~rioo'

27

25

2~r-I-'

20

19

18

1 I 2 13 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I II 1 12
FILL HEIGHT RANGE TABLE (Ft.)

0<:
~.."..,

HOtE.
THE ZEROS IN P"'RENT~SIS 10. 0.0 • 0.001 IN
H£ HEAOIN(l or SOt.!£ Of THE COllAlNS ARE THE
RECOIrMt«>EO PRECISIOtf OF THE VALUE TO BE
(NfEREO IN THE COl~.

St.. 2065.50.0

.~_._.._ __._~';:.-----.~!=:.I.- "-'~=J:.:"='-l=

St.. 2065+50.;;0..;L:..:.t~="j

St~. 2~65+50.0 Rt L30

St.. 2061+60.0 Rt

St.. 2061+60.0

St.. 2065+50.0 Lt I 28

St.. 2058+30.0 Rt

St.. 2058+30.0 l t

St.. 2061+60.0 l t

.__ _. T_

St.. 2058+30.0 Lt

St.. 2058+30.0 L,"'--"-In---

St.. 2055+00.0 l t

St .. 2055+00.0

St.. 205\+70.0 Rt

St .. 2051+70.0 It

St .. 2055+00.0 l t

St.. 2051+70.0 It

St.. 2051+70.0 l t

Iii,.[: e;\.;ndm
DAT[: Jl-Au\l-

I~t~ 2055+00~?Lt···I~
~ St.. 2055+00.0 Rt 21 I 24"

!ISt.. 2055+00.0

~li:;J~}:~:;:·§.l>~~.~_.~
St .. 2061+60.0 Lt

I~t~206;'50.0~L:t
St.. 2065+50.0 29
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w
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i

lXl

~~I::·.·:F;;;·i.il;'~
.....
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_OF_

REMARKS

202 C 500

ROAD

C837

CB 36

CB35

CB 34

"'HI

NEW PIPE SUJ,lt.fARY SHEET

11

1011 19

3491 54

2101 71

II~B.12

1I~1.21

1152.66

TRACS NO.

END TREATMENT

~O

\%.'To:"i1.'Ilor,g,-
263-1100
r::~-"r-

8.\

1.\

6.1

5.2

5.0

6.0

5.~

6.6

5.7

Lt

Rt

Rt

Rt

L t

Lt

CSP - CORRl.JOATED STEEL PIPE
CAP • CORR\J()ATEO ALlAllNUII PIPE
RCP • REI,*,OACEO CONCRETE PIPE
HRCP - NON-REINFORCED CONCRETE PIPE
HRCIPCP - NOH·REINrORCEO CAST-IN-PUCE CONCRETE PIP[
CItOP[PP • COARlJCATEO "ION OENSTIY POlYETHYLENE PlASTIC PIPE

C15.911 I Lt

C15.91 I I Rt

C15.91

CI5.BI

C15.91

C15.92

241 CIB.IO I I Rt

__ -. 0 o' ..0 "",oFI ._\ _'1'"1''''''''flotte~~r~',,}o: E."•.•S'~,~ol
2~ 1150.1~ 622 91 "'H2

"'-' -----

2~ I CIB.IO

~I::,~,.-,-,-=:,~ •.:

~..... ". _.v ~3 CBn I
....._. ..._ ..= _ . ..•.•_. __....~"".""....~ .. ."'".. _... ." onm: .. -, .....,.... ~.,._.:_... '.~

NOTE:
All Catch Basin Offsets Are Meosured to Face
of Curb or Borrler Unless Otherwise Noted

NOTE,
PIP[ OPTIONS SElECnD ARE THOSE
REOUIRED TO UEET UINIUUU
SERViCE LIFE.
SHADED PIPE oPTION FIELDS
ARt NOT ALLOWABLE ALTERNATES.

~2

250

36 I 330

30 I 1~6

30

NOTEI
FOR PIPE ClA. VERT PlACEUENT
SEE STANOARO DRAWING C-13.15

2~ I 66

2~ I 190

2~

2~

2~

2~

"'30'~T284

42

43

41

39

31

38

36

3~

35

n

32

FILL HEIGHT RANGE TABLE 1Ft.)
RANGE NO. I 2 3 4 5 6 7 8 9 10 II 12

FILL > I 3 5 8 II 15 20 25 30 40 55 10
HEIGHT IFt.1 < 3 5 8 II 15 20 25 30 40 55 10 90

Q SHOtA.O fl[lO COfOllONS VAA' fROU THE RAHQ: II«)IU1(O. CONTACT OESICH
fOfl R(-[VAlUAllOH OF PIP[ 0E5lCH ~(ouutr.l,IOllS.

St" 2018+14.0 Rt

St" 2014'84.0 Rt

R"mp B St" 9+61.0 Rt

St" 207~+B~.0 Lt
.0."0"••• "::~'. '.-_ --.-."0 .•••••

St" 2014+84.0 Rt

St" 207~+8~.0 Rt

~1YlP}St~ !.31.6,.ll,~!¥I~lo,.~~,-.I~I,.,.,
St" 2072'00.0 Lt

St" 2014+84.0 Rt

HOTEl
HE ZEROS IN PARENTHESIS 10. 0.0 • 0.001 IN
HE. I£ADINC OF' SQt,l[ OF Thf: COlll'lHS ARt THE
RECOMWEM:lEO PRECISION OF THE YAL~ TO BE
ENTERED IN THE COlUtr.lH.

St" 2072'00.0 Rt
~'.~••. ,-..0. ._._

St" 2012'52.B Rt
"'.~•..."'''•.-'.''-.. ..,,~. -'. ...,,;...
St" 2072'00.0 Rt
..-"'"..=~ .,......,~...

St" 2014'8~.0 Rt

St" 2012'00.0 Rt
..:.=~. - _.....

St" 2012'00.0 Rt

~~LeJ}~~~-~~jj\.....S08aO~.dqn

<Xl

~ Iii ::.-' ':u. s_~~.~!3~t~'_
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->
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REMARKS

CB~5

CB50

C8~B

CB~9

MH~

CB~3

CB~2

CB~6

Slotted Or"ln 20' II. Side

Slotted Dr"ln 20' II. Side

~.~~--
CB~~II

911 20

=1 ...·.".......:....·~1·~_~6_.... '·.f .tij$. .'.'''_·''=-':'''''.--.n :-~I

861 19

1131 IB

110\ 19

2291 IB

65~71 1771 I It.4H5

--=--~-.4-~3~

~~'lli'IrmF'i~-lcB6s tiAG Oet S38 .- u.'-

1I~1.07

1139.52

1I~0.32

END TREATMENT

20

20

B.I

6.1

5.8

1~.9Rt

Rt

Lt

TIE IN70 EXS7. PIPE

Rt I ~.6

CSP - CORRUCATED STEEL PIPE
CAP • CORRUGATED AlUW1NlAl PIPE
RCP - REINFORCED CONCM TE PIPE
NRCP • NQN-REItof'ORCED CONCRETE PIPE
WRCIPCP - t<O/<·REI"-OflCEO CAST-IW-ptACE COflCREIE PIPE
CHOPEPP • CORRUGATED HICH D£NSTly POtY[THYlE~ PlASTIC PIPE

CIS.BI

C15.91

C15.91

CIMI

C15.91

53B I I Rt 1 IB.2

~
••.'-",'':-:=.=.•~.' ...

CIS.81 5.5
~ .~ .. ~ :~:~........:....~

7.0
~

liz'
~

Ltl 5.0

Oet 001 Iiltl 19.3

... = ;~~..;~;r'5It:4.,,;,;;~~,· ~of ~~',

~ I~
. _......: ."'"' .......-.

NOTE:
All Catch BasIn OH!ets Are Measured to race
01 Curb or enle•• Otherwl.e Noted

NOlEl
PIPE OPTIONS SElECTED ARE THOSE
REOUIRED TO WEET WINlt.IlAI
SERVICE LIFE.
S""O£O PIPE 0I'T10W FiElDS
ARE NOI ALLOWABLE AlIE"WAIES.

1<1 PIPE CORRUGA710N
A 2V••Y. 0 6x2

e I 3xl I I 3.1
E or

C I 9x2Y. I 9.2Y.

69

63

337

NOlEl
FOR PIPE eLI-VERT PUCElrItNT
SEE STANDARD DRAWINC C-I3.IS

2~

2~

2~

2~

66

66

51

5~ 5 66 106..:" '---'.-

..~ """".':....:--- --_ ..
56 3 2~ 68

....._.
.. ...

57 ~ 2~ 65
.. - . ......

:-.'.:_.-=..

58 6 2~ 1 6

53

52

~7

~6

~5

~8
'-.-,

I 1 2 I 3 I ~ I 5 I 6 I 7 I 8 I 9 1 10 I II 1 12
FILL HEIGHT RANGE TABLE (Ft.)

.__ ro
.....". ••• • 90

NOTEt
THE ZEROS IN PAREJriTH[SIS 10, 0.0 .. 0.001 IN
THE HEADING OF SOUE or THE COtI.JUHS ARE THE
RECOt.NEf«>[D PRECISION or H£ VAl~ TO BE
EWTEREO IN THE COL""""

St" 20B5+3~.0 Rt

St" 20B5+3~.O Rt

St" 20B5+3~.0

St" 2085'3~.0 Rt

St" 2085'3~.O L t

11~·t."2~~~+~,~~~", ...

>-
LU
O::I~

en
~

~lil-U .. u ...- ..sha~t·Tot~l_

t-...
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_OF_

REMARKS

202 C 500

CB56

C859

CB55

t.lHI2

CB5T

CB5~

"'HII

Slotted Dr"In 20' E"et

CBS8

Slotted Dr"ln 20' E". Side

CB52

KYRENE ROAD

21 I ICBS3

NEW PIPE SUMMARY SHEET

591 IB

II~ I 29

1311 3B

1931 3B

1291 3B

1521 1651 I I"'HIO

11511 2~0

13~21 2~3

END TREATMENT

80

5.1

CSP - CORRUGATED STEEL PIPE
CAP - CORAVeA TEO AllAlltUU PIPE
ACP • R£1hf'OOCEO CONCRETE PIPE
JofICP • NQH·REII#ORCED CONCRETE PIPE
NRCIPCP • NOH·REINFORCED CAST-IN·PLACE CONCRETE PIPE
CtC>PEPP - COARUCATED HIGH DENSllY POlVETHYlE~ PlASTIC PIPE

C15.911 I Lt

" •• -" Lt I ~;;;.5~=¥o~20"F~I==~=

...... . ::'-.:" '·.ro ...,... ..,-=
~:~I. ~.I , ..,_ ..,_~ 1139.5~

C15.91 Rt ~.1 20

2~CIB.IO'· Rt 9.0 '~. ~_'~ .. ,. 1I~1.26·'

- -,- ._,.. . .._..._.
C15.91 Lt ~.5

, _.~.. ""'.'" . """'.'- '<C."' ~.:,.

CIS.91 Rt ~.1- .:'" ,., .:.-

2~ I CIB.IO Rt 9.B '.' c" ,.. .., 1I~2.33
r······· '.-'.

7J:I!!"l""'W' _ -~_.

C15.91 l t ~.6
~.,

C15.91 Rt 1 ~.8
.".,i,;£"""" ~

241 ciii~IO . iit 1 11.1 ..... ,.•. '--.-~.- ." 1I~3.9:i-·

C15.91 I I l t I ~.5 .0 -

1l0TE:
All Cotch Basin Offsets Are Measured to Foce
of Curb or Borrler Unless Olherwise Noted

HOTE.
PIPE OPTIONS SELECTED ARE THOSE
MOORED TO wtET UIN1""W
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
AR( NOT AllO....8l[ Al TERNATES.

331

10~

.~

HOTEl
FOR PIPE ell.VERT PlACEUEHT
SEE STANDARD DRAWING C-13.IS

2~

2~

66

11

69

10

60i'~~ I 61

~ • -~1 --"'~J:~ _... n~
611 1 2~ I 65

""'
fz I 2~
~ . --*

._=---""- ",-,-. -
63 I 66 225

. •. _0--'-"'-,",

6~1:dd 2~ 13~

I

65 I 2~

66 2 66 T 321.. _..,.

61 I 2~ -(I:;~

<f
~.."

'"

FILL HEIGHT RANGE TABLE 1Ft.)
RAIlGE !lO. I 2 3 ~ 5 6 1 B 9 10 II 12

FILL > I 3 5 B II 15 20 25 30 ~O 55 10
HEIGHl IFt.1 :s 3 5 B II 15 20 25 30 ~O 55 10 90

Q SHOU.D J'1[lD (0f()111OHS VA'" J'''(lI.I Il€ RAHCt 11«)1("'[0. COttUC1 DUIGH
J'CA 1tt-(VAlUAIION OJ' PIP( OUJGH MOUIRtW,NTS.

R"mp CSt" 13+82.0 Lt
..._._.. __. ·_·- .."·.·.·,·.,;:···oc'.·.·_·*

St" 2095+B~.0 Lt

St" 2095+B~.0 Lt
'._••_._.. ."Z.'

St" 2095+B~.0 Rt

St" 2092+5~.0 Rt

St" 2095+8~.0 Rt

St" 2089+2~.0 Rt

St" 2092+5~.0 Rt

St" 2089+2~.0 Rt

St" 2089+2~.0 Lt
.,...- .'."-._"-."." ..._..- "".',"

St" 2092+5~.0 Rt

St" 2092+5~.0 Lt
"',CO'-"', .-;;".-,:~.,.;:._••••·.,,-.0

NOTEt
n£, ZEROS IN PARENHIESIS 10. 0.0 .. 0.001 IN
TIC H[ADINe Of SOt.lE Of THE COlllUHS ARE THE
RECCJW[t«)£D PRECISION OF THE VAl~ TO BE
ENTERED IN THE COlIN",

St" 2085+9~.0 Rt

St" 2085+9~.0 Lt

St" 208S+9~.0 Rt
,'-'.' -: _.'~ ... -'--- -
St" 2085+9~.0 Rt

St" 2085+9~.0 Rt

St" 2089+2~.0 Rt
."·.",".~'''.'''O' ". ",_."".

St" 2085+3~.0 Rt

St" 208S+9~.0

St" 2085+9~.0

,-.... __._- .-
St" 2089+2~.0 Rt

~ISt" 2089+2~.0 Rt

'1St" 2081+00.0 Rt
~: .;:_.. .:.u. .,_.'_--':;.._'.•' .

l~t"209.~~~~~?_~r . '"=~
St" 2092+5~.0 Rt

~~f~~ C~}:j~~_~-~~t;;\....~·d9"

CD

~I~I"" _, -- ,_._~
r- _... . Sheet Totel?o I .. ,.H, .. · .. ···.L ... I ".
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REMARKS

CBIOO

CBI04

INS TAll PIPE PLUG

Tie to EKet 80.

C8101

CBI03

CB6~~_ __ _." __ . '_~I

C861

IoIH8

CBG9

Slotted Dr"ln 20' E". Side

IoIH1

1258

401 23

1181 23

5391 31

1861 35

9811 164

9

"'931" 12

... ~"---11
~

"

Slotted Dr.ln 10' E". Side

:fi
[

.1<[

JJl

ii6O'30T~I""'''''''I'"ifa1"-29

1164.41

1143.50

1142.59

~'~-""~=·=---·"-·~FTI'FT·=c-ICBI05

WIOl
iii.
Oiiii

EF2

EF2

EF2

Cc~' ~c -'100:(-stJa~n itii::iiiOT fOR'
I I L!iliJ

,- I

END TREATMENT

201 I EF2

601 1:;',4"I:n~:::",:~~':;b;;.:;;-120331 355

40

:..........._-
263-1100
1::1:::1.1'""'

8.1

3.4

5.0

5.3

5.0

5.0

1.3

6.9

Rt

Rt

It

Rt

l t

Rt

l t

Rt

l t

Rt

l t I 4.8

CSP • COAR\}(jATED STEEL PIPE
CAP • CORRUGATED ALWlh\lU PIPE
RCP - REiNfORCED CONCRETE PIPE
NRCP - NON'AEINFORCED CONCRETE PIPE
NRCIPCP • NOH-REINfORCED CAST-IN-PUCE CONCAETE PIPE
CHOI'[PP • CORRUCATEO NICN OENSTIY POl YETNYlEII: PlASTIC PIPC

C15.91

C15.30

C15.30

C22.30

241 C18.10

241 C18.10

l.,..,t C15.30 EF2
r1~ '--." .-=.-"":"-"'==-.....".~_.

•
NOTE:
All Catch Bosin Offsets Are Measured to Foce
of Curb or Borrler Unless otherwise Noted

HOTE.
PIPE OPTIONS SElECTED ARE THOSE
REOUIRED TO MEET IolINIUlJl,I
SERViCE LIFE.
SHADED PIPE OPTION FIELDS
ARC NOT AllOWABLE ALTERNATES.

44

NOTE.
fOR PIPE CUlVERT PLACE"'ENT
SEE STANDARD DR,,*INC C-13.IS

224

24

24

24 125
---- -~- ~...

24 83 21

-.", ..".", .•.. ,.,..
24 102

24 80
- , .. , :...... ._--

24 ~31 59

~.:~-;:
18 50 6

6673

17

104

105

103

5 I 8 I II I 15 I 20 I 25 I 30 I 40 I 55 I 10 I 90
1l1lOHS VA"'" rRQW THE RANG[ IIClIC""[O. CONue, OUIQC

lOt( Of 'IP[ OlSICtI f1EOUlRlI,IOHS.

I I 2 I 3 I 4 I 5 I 6 I' 1 I 8 I 9 I 10 I II I 12
FILL HEICHT RANCE TABLE IFt.1

> I I I 3 I 5 I 8 I II I 15Tz012S" 30 I 40 I 55 I 10

o~;:.."..,

HOTEl
Tt€. ZEROS IN PARENTHESIS CO. 0.0 • 0.00) IN
HE. H[ADlNe OF' sOlolr or THE COlUIolHS ARE THE
RECQMl,IEttJED PRECISION OF THE VALLf: TO BE
ENTERED IN 'HE COlI..llAt'!.

Kyreno St" 15+83.5 Rt

Kyrene St" 15+30.2 Rt

Kyrene St" 16+17.6 Lt
~yr.._n~n~!o~_!~~~~~~_lt

Kvrene St" 18+45.5 l t 1100 I 3

R"mp A St" 14+95.8 Rt
'.- ---:._....:'".--.,.---, .-.""."_.,,,."-':.-.-'."

Kyrene St" 18+19.2 Rt I 99
,-_ ... _.... ,--'" . _.. _-

R"mp 0 St" 11+69.2 Rt
___ .. i i ---

R"mp 0 St" 11+69.2 Rt I 82

R"mp CSt" 13+82.0 l t
n.". ..- -- ....- '. ~- ..-':'~_-",,' i'';'

St" 2094+85.3 Rt

St" 2085+34.0 l t

St" 2085+34.0 l t
R~~~n_'C'St~'13-;:8tO It~

R"",~",~_~!~,,!!+69~"~.'!tJ}41_~~_Jnn"n~,I_ 24

R"mp 0 St" 14+84.0 Rt
_.•-~-.:..,..".,...-~

St" 2095+84.0 Rt
'''-,-,,,_"," -::_,_-::-- .,- ~'.' .'"".- _-: __:..-1."_ ._--;1: .• _-"",,'j _,-":.:..:_ , ...,:.1 .. _·••·.-.·.·I_ .....cr.f·- .'::'i1-__ n':'.

St" 2095+84.0 Rt
~.~-:.'.~-:.-'

St" 2095+84.0 Rt

Ill:C:\.Ilidm
DATE: 31-""9-
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REMARKS

202 C sao

In,,-t~n Pipe Plu5t

In.t~1I Pipe Plu

Wo.t Chonnol Stub Out

Wo.t Ch~nnol Stub Out

MHI3

CBI02

- KYRENE ROAO

·-I.='-:-I~- _--_.

710 to E.ot. Bo.

NEW PIPE SUMMARY SHEE T

691 6

~ ARIZONA DEPAATlJEHT (J" TRAHSP~UTlON
'Ofoq ~1[RIIOOli. IIUHll'anll~ 0 IYII~
.!!Bg ROADWAY DESION seRVICES
'Of

,,__"~IL 6

....
"""":iJf

1161.00 I 1 I 4071 74

.....
0"1[,

HR
HOIl l/lf6n.t!1ft .. irtI.

.""

EF2 I I I I 45

END TREATMENT

::'c:.':"..~"

l:..Til'iIr.'r.o"r."'
263-1100

3.1

8.0

Rt

Rt

Rt

CSP - CORRUCATED STEEl PIPE
CAP - CORRUGATEO ALUt.lIMN PIPE
RCP - REINFORCEO CONCRETE PIPE
NRCP - NOf'!-REtHFORCEO CONtAtTE PIPE
NRCIPCP - NOf'!-REIHFORCED CAST-IN-PlACE CONCAETE PIPE
C'.,PEPP - CORRUGATED HIGH OENSTlY POl'tETH'tlEf£ PlASTIC PIPE

C15.30

C22.30

;·-"---'--0,.-0;;=01:==

C22.30

:P:~+9~~~,,*,~~~=i=z$·~_=__~~CBI~7 . ,- I

241 C18.10

1=1-1=1·-p.+ ·,I-----~ m-I-__ ~+-·+----, ~-----I-----I I· 1=4=1' <G o - - --- --'--·'1

NOTE,
All CtStch BtSsln 0115015 Are Locoted to F'Dce
Of Curb or O.,rrler Unless Otherwise Noted

HOTE,
PIPE OPTIONS SElECTED ARE THOSE
REOulRED TO Ir4ET t.lINllrlUU
SERVICE LIFE.
SHADED PIPE OPTION nELDS
ARE NOT ALLOWABLE At T£RNATES.

NOTE.
roo PIPE Cl.H.VERT PUCEUENT
SEE STANDARD DRAftINC C-13.15

4011 3"-

I~~ ,

---='107 -1- ~2-4-[ffi

~==,ff.~ 3

------'----
109 I 24 1 10

1101 I 24 I 90

0";::
..f>..,

FILL HEIGHT RANGE TABLE eft.)
RANGE NO. I 2 3 4 5 6 7 8 9 10 II 12

Fill > I 3 5 8 II 15 20 25 30 40 55 70
HEIGHT (Ft.) < 3 5 8 \I 15 20 25 30 40 55 70 I 90

Q 'iIC)lJ.O fiElD C~IIIOHS YART rR()&,l 1M( RlHC( ItClICU(O. CONlAeT «SIGH
FDA R[-[VollUUIOfoI 01 PIPE OUICH RtOUlR(I,l(Hn.

rone St~ 16+72.0 Rt

rene St~ 15+83.5 Rt

W. Ch~nol St~ 39+50.0 1402

NOTE,
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2. All concrete shall b. Class' S'
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conform to the requirements of
AASHTO M199.

7. See Std C-18. 20 for manho Ie frame
and oover type. ADOT Reoldont
Eng Ineer to prov Ide cover verbc'ge.
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D9 or 0/1
(or CMnneJ
Llnlfll)
Delells

h'k~~: c:,A~i~~~~~-~~~~\dd508808.d9n



Trdnslllon Wdll to
Cul.dfl Connection
DtJldll This Sheel

TrdP/'zolddl
CMnneI RCBC

HlIndrdll (Typl
Soo Der~1I DIO

1'·0·

C Vdrles

A

l

A

CMnntJI
£
I
i

B Vdrles

1'·0·

A Vdrles

CONCRETE LINED CHANNEL TO CULVERT TRANSITION
See StC!tlon LimIts In TC!ble

NTS

~l
~~

'()~

~~

~~

LOCdtlon
WllSt CMmeI Cst £
WllSt CMmeI Cst £

~ ROAD1¥AT DESIGN S£RVICKS

"

DETAIL 01
CHANNEL TRANSITION WALL DETAILS

SHEET 3 OF 3
IOOX SUBMITTAL - NOT FOR CONSTRUCTION
~ ANllow. Ii(PAlllI/E~1 ~ TRANSPIIflUliOfI ~

" IIIE1MXlll IR.U<SPIIflIATIlI DNI\IlI

SectIon A-A

m........
Oiiiii

1/2 " Bllumloous
Joint Fl/ldf

" ADEKA Ullrd Sedl
AlC 2OIOAI or EQUdl
'ftdtdfslop, Entlrd
Ldflglh

1/2"

,. -6"

"

r PVC PIP/' x 10"
PIIX) End

CuNdft Cutoff Wdll

CHANNEL TO CULVERT (]) CONNECTION

•

IL
(See SI/eIJI D- CMnnel to UPRR

Precdsl Box onnecllon Odldlll

"Sxl' -6· Oowdls • I' -6"

Cul.dft Insldd Wdll
(RdlnforCtlmllnt Not
ShoWn for C/drllyl

'" 1:
-ADEKA Ullrd Sedl

AlC 2OIOAI or EQUdl
Wd/dfSlop, Entlrd
Ldnglh
~" Bllumloous
JoInl Fl/ldf

"6xl'·6"
Oowdls • IS"

CMMeI Trdnslllon
Wdll

TRANSITION WALL TO CULVERT
ONNECTION DETAIL

I". PVC PIP/'
x 10" Plug End



!

I 20zi.-u~

SU'I

~ ..r 9
r'JU,A,.....

~

~

95"0'

A.....

BegIn
R~rr()

End
60"0' C~~

~l r Wasl C~r.neJ Cst £ lit P.G.L.

I I "N° ''''

I! h! ~nc~n~
~

C~n~ 0 lit II RoM

per D6/~" 07

';> I
. ~ ~;:::::::;;:::::::;~
9
~

~J
~I

~1
~l

E.L..A!i
St~ 18+08.63 10 SI~ 19+33.63
SI~ 28+60.00 10 SI~ 29+85.00

1 A---
V~rles 2"0'

~

oiG NO. 0·].0'

4" 12' DC
Bolh W~ys (SIde Slope
~nd Turn Down)

~l . _

~
,... ,.,r

. '"
:: ~ <;>

i., .~--L-.l

r~j

2
If/6'

Nole 2----......27.

-'I " 12' DC L~p BiJrs
I' '6' ""n I~p ,

~2"0' ~

10' -0' 1I~/nlentmctl Aa:tlss R~mp

i.,jii j

6'
VNOI~ 2

-o\,.?2····no··

~

·4 " 12' DC L~p Bus
I' '6' IIln I~p

'((85/
C~flf1(J/

Csl £ lit PGL,

II • -

i -4 " 12' DC L~p B~rs
! ~'-6'lIln/~ '", .
, • ,0 --4 " 12' DC
I 'l- 6'I 2'-0' \ _ __ 2,-4" 12'

r=~:-77'-~! ~

I r 02
: /0' NOTES DETAIL
I I. Opl/o~1 R~nforCtllTleflI D61~11 D9 WWF C~nnol MAINTENANCE ACCESS RAMP DETAILS

b<J Used In CMooei Aa:tlss R~rrps. 100% SUBMITTAL - NOT FOR CONSTRUCTION
2. Sall Joint W/lh~' Ihlck B/lumlnoos JoInl .... ". AIlIIOflA DEPAIllllEN' ~ TRlHSPMllll11f1 (9

Filler r " IHTUll«nIl. 1_'AIIOI DIY~IOI
• :; ROADWAY DBSION 9BRVICBlJ 21l_

SECTION A-A CHANNEL ACCESS RAMP DETAilS ~ •

• 4 " CHANNEL ACCESS RAMP Dmll 02

TYPICAL SECTION

_1roo. d I d9" oecco ccoco ccccc a cccco 202 C 500 - OF_
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1148

1150

1156

1160
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f..·

~ .....

... ! ! . ~ i " .

........:.

I. Ex/Sling Spur Tr«k /0 be Rerrcved end
D/scerded by Union P/lClf/c Rel/wey
COIT(>eny IUPRRJ, (Spur 10 be Abendoned
for Loop 202L Cons/,J

2. Ex/sling Ue/n Treck /0 be Remq;ed
a by UPRR PrIor fo Cu/r~f Insfellellon.
u-... (U/n. 16' EI/her Side or Culrerf f es

S'-nJ

No. 0-3,11

R/W

t· + !·I++.......!.. ....!

......·4··

27

... \.....

26 •

.. L

25

.5J.;~j:::. ··w 1······~~:f~"1I;JX,.·....•.•.·...~~l;tl~t~~
. , ! : : : ' ' , ! ' Prec<:Ist BOl< Culv.ert;. i: i :1m EIJr=II50,k. , IOO~ SUBMJTTAL ~ NOT ,PR CON5TRUCTJON

• : ! ·······r·· ..,,·· !····..··lm .. '. ·····1'··;·······..·············· .
: New MXJt Sfd 8-(}2,2O : !
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AAllOOA OO'AATWlT Of TRANSPOOTATIOO
1I1TRIIX)1I. IIWISI'lllIA1IOH DMSlOl

ROADWAT DESION SBn. VICES

U.P.R.R. PRECAST BOX CULVERT
STA 26+99.51 TO 21+29.51

DETAIL

GENERAL NOTES:

Sheet 2 of 4
I-Double Cell 6X6 UPRR
Preoast Box Culvert

lOOt. SUBMITTAL - NOT FOR CONSTRUCTION

10. The Contraotor shall be responsible for the desion of any

~~n~~ ~:lg~~t~:~~~~a~~a~e;U~~I'j.d\'I~~I~~dd~~~~~n~ets~~nP~~~"st
details to the Enolneer for review and approv,,' prier to
prooeedlno with the work. The desion and details shall be
sealed by an Arizona reolstered Enolneer, Civil or Struotural
Branoh.

11. Any deviation from the projeot plens requires approval of
Enolneer prior to prooeedlno with the work.

I. Oeelon and oenetruetlen per current AREMA Speelfloatlone
(Chapter 8, P"rt 16) "nd U. P. R. R. Enolneerlno Standarde.
Oeelon lIve load - Cooper E-80 wIth 40% Impact.

2. Relnforolno eteel ehel I oonform to requirements of ASTM
A6IS. Crede 60.

3. MinImum 28 day oonorete oompreselve strenoth
shall be 4000 pel.

4. Minimum oover for oonorete shal I be 2' exoept for
tr"neveree bare In bottom of bottom al"b requlrino 3'
of oover. TermInate typlo,,' box oulvert lonoltudlnal
relnforoement 2' olear of Joint.

5. lonoltudln,,1 bars ehall be full lenoth (no I"psl.

6. Bottom of box cui vert to bear on sUborade of 12'
oomp"oted oruehed etone and undisturbed n"tlve soil
m"terl,,1 with" minimum allowable bearlno pressure of
3000 pef. Contraotor to verify eXletlno eoll Bearlno
Preeeure. See detail 3 this sheet.

1. Maximum desion fl I I heloht la 3'-0'.

9. For preo~8t to oost-In-plooe box oulvert
transition det,,'le, eee sheet 3 of 4.

9. For preoast box oulvert to oh"nnsl transItion details
see sheet 4 of 4.

12' AOOT
CI"ee I Sub- Bese
Beddlno

14' -8'

3. Calvanlzsd eteel plate to have yield
stress of 36 ksl (min).

4. Relnforoemsnt and oasket not shown
for olarlty.

5. After Installetlon. ooat Joint ehear
oonneotore with 12-14 mils of 0061 tar
opoxy.

I. Threeded Ineerte ehell be Installed
In prsoest units for the sheer
oonneotors pletes end enohor bolts.

~~bge1~~. I~h:~~ ~~~~~~~I~~~e~~:ll°~e
Installed In top of oulvert bstween
preoast seotlone.

2. Shser conneotors to be Installsd by ths
Controotor In the fIeld.

Top of
Preoest
Box Culvert

DD

~I' 6'-0' 10' 6'-0' I~i
1 'I I' 'I

.5 • lit

oo

l

"-.4 • 5'

[>---.4 • 5', ( Typ),
D I,-, 1--·5 • II'

( Typl

,-4 • 5' r"S • II'
I---

) L

'-.-.5 • 5'-./ l£J I

i( Typ) Min lep i
Chennel Conetr t 1'-0'

(,

end PCl Shown Upstetlon
SECTION See OWO No. 0-3.03 . CD
Soa lei Yt':: I' - O' 1

t!.Q!.!§l

'"

5'

'¥. 'dl em. 1I0lee
for r.' dl em. A32S
Anohor Bolte
( Typ)
4Y. '

~--,-----
o 0

0,

6. Mexlmum edoe dlstanoe of JoInt .he"r
oonneotora to be 36' With a minimum
of 4 she"r oonneotore per unit.

SHEAR CONNECTOR DETAIL ~
Soaler tYt'=l l -O'

BEDDING DETAIL 0
No SOdll e

'"o

Conatruotlon Joint,
See Oetell 4 this Sheet

t1
w
t1
w

W"ter Stop C"sket
Shall be In Aooordanoe
wIth ASTM C44S

Water Stop C".ket
Shall be In Aooord"noe
with ASTM C443 ~ 12'xlB'xY2'

Ext. Wall B

t1
, II ~, UJ

-------------t

-------------t

ELEVATION - PRECAST
CONCRETE BOX CULVERT

Soele. Y,'=I'-O'

Bottom Slab

rOD Slab 8<

Inelde Feoe

Inside F"oe

Outelde Feoe

Out.lde Face

~~~~_T ?~~A~~Sn. (3)

[1 mJ" ,~

-[
rl---:.rll..-J'L.1!5!...-~-J,

For Sheer Conneotlon
Requlrementa. See
Oetell 2 Thla Sheet

:;:
f--

~l~b c:~}~~~~-~r;o·\bd08801.d9'1

~g



'- , Formed Keyed JoInt
without Waterstop
See Owg 0-3.09, Sim (lyp)

Provide a minimum I' -0' lap splice
with dowel reinforcement.

~~la~1;h~~I;~~e:~ll~~~~~o¥~~e~:~n~~~~~ment
speolfled yield strength.
Extsnd AOOT Standard box culvert horizontal
relnforoement Into 2'-0' oast-In-place
ooncrete transition. ~odlfy AOOT Standard
B-02.20 horizontal reinforcement.

llilJ.ES.L

2.

I. Threaded Inserts may bs used In I leu of
-5 dowel reinforcement.

4.

3.

Caet-ln-PJao!!._Preoaet

( lyp)

Extend HorIzontalJ ~~nforoement

Extend Horlzontai
Relnforoement

Cast-In-Plao2' -0'
ransfflon

~
preMst

-5 • 6'
(TYP)~

Seotlon et Top Sieb Seotlon et ExterIor Wei Is

Cast-in-Plaoe

aExtend Horizontal
: Re Inforoement

=========:;rl:====~~

Precast I 2' -0' ICast-I n-P laoeTransition' ~0' • ,. ~•• ,oc,.o.,o,,""J '" .'OCO,.,.'

f ~ ~;r~;
Rebar ~~
Coup lers (lyp)

Seotlon et Bottom Sieb
Seotlon et Interior Wei Is

NOTEI
Box culvert reinforcement
not shown for olarlty.

CAST-IN-PLACE CONCRETE TRANSITION DETAILS
NTS (Closure Pour) DETAIL 03

Sheet 3 of 4
i-Double Cell 6X6 UPRR
Precast Box Culvert

100% SUBMITTAL - NOT FOR CONSTRUCTION

~
,[ ,

Ii. ,.,
~~

TRANS IT ION CONSTRUCTION JO INT DEJA IL
NlS •

fIH" MIl b~~

:---C:;,'
All/lOtlA OEPAlllweHT Of TRANSPOftTAlIOtl

1!llJIlIOO1I.lRAlCSl'UIlAn~DlYlSlat
ROADWAY DESION SBRVICES



'~.

/

Trepezoldel Channel Channel Transition Preoaat Culvert

\' dlam. x 10' Pipe
PluO End

ADEKA Ultr" Seal ",C20l01.1
or Approved Equ,,1

Note;

Wal I relnforoement
not shown for olarlty

I J f\ I""Jj, >f- Exter Ior W~I I of Preoast Cu Ivert

-6 )( t 1_6'
Dowela • IB'

CHANNEL WALL TO CULVERT CONNECTION DETAIL ~

Soolel Yz'=l l -O'

Channel Wei I to
Box Culvert Connaotlon.
See Det,,11 3 thIs Sheet

Head W"II, See
Detail 2 thla Sheet

-0

Top of Retelnlno
Wall

SECTION ~
No Saale

L _

j
L _

'-- Top of
Channe I LI n I no

Channal Invart to
Retalnln8 Wal I Box Culvert Conneotlon
See DwO -3. 05 ~~raDS~~~~ 4 ./

1~~~P;1 I ~

_OF_

03

U.P.R.R. PRECAST BOX CULVERT
STA 26+99.57 TO 27+29.57

AlIIZONA O£PARlllEHT CJ' TIWlSPORTATIOH
I!1UWIII. IRAHSI'alTATlal 0 Mll(»t

ROADWAY DESION SBRVICKS

DETAIL
I' d Iam. x 10' Pipe
Plug End

ADEKA Ultr" Saal I.IC2010M
or Approvad Equ,,1

Y2' Bltumlnoua
Joint FIller

i:
Yz'

~\ ' ~ Bottom of
Preo"at CulvertlL

I

Unrelnforoad
Conorete
Cutoff W"II

-6 )( I' -6'
DOlNols. l' -6'

Sheet 4 of 4

I-Double Cell 6X6 UPRR
Precast Box Culvert

CHANNEL INVERT TO CUL VERT CONNECT! ON onAIL 0 100% SUBMITTAL - NOT FOR CONSTRUCTION
Soalel YZI:II_O'

Conatr. Joint
5000-3.09 for
Preoast Box Relnforoement

Top Slab of Praoeat Box Culvert

Rebar Couplers

1I--b1---°S • 12'

-5 • 12'x

"::I
o
I

;;,

.!'!llt.§l

Box Culve~t tr~nsverso relnforoement
not ahown for olarlty

CAST-IN-PLACE CONCRETE HEADWALL DETAIL ~
Saalel Y.. "::::l' -0'

f Headw" I I nlO'+~PI.I~tOh T~~lf~
Ret"Inlno _~

~l~~b t;}:~~~6-~rtt'\b.S08ao1d9"

*"



..~.

IW De/ell 09 or 0/1A-1
/' -0"m

A
I

PLAN VIEW

Reln(orOOlTen/

~
MIn LdP

DETAIL D5

";>
:...

~
::::

ADOT SId 011 8-02.20
'Tdb/~ No I

~ ROADWAY DBSION SBRVICes",

CHANNEL CONSTRUCTION JOINT DETAIL

DETAIL D6
16" DIP SEWER

ENCASEMENT DEl AIL
100Y. SUBMITTAL - NOT FOR CONSTRUCTION
~ 1ll1lONA IXPllllllEHl Of lRAHlPORTATIOIl

" 1OL'UXl1l IIUJ<IP(IHlIIJI 0 ~1\lOlI~""....
0(""

l:.."Tol":I."nTftl....
263-1100 I ,veL I JOin "lnl:.~1 - "lnl:.l"1~ "

r::~""" I I

Wesl C~nneJ Csl £ & PGL
SI~ 26+80. 19
Inr EI/W=IISO.58

"5.6"U~"
~...

2'-2"

5 "5X /3'-8" Eq Sp

SId 30+00.64 /
Nor/h Edge o( Cu!Yer/
/nr E//W =1/48.82

DDETAIL
WEEPHOLE DETAIL

SECTION A - A

C~nneJ Llring
Deldll 09 or 011

\
4" PVC W""f}hoI~

CtIIllertKI B8/wl18n
Verl/cdl JoInls &
S{»C9d • 20' MdX

Cons/ruel/on Join/ • L. ....
;"L-~~

t

3 Cu F/ Ord/n Awregd/~ In AccordMce
W/lh ADOT SId Spec 506-2.03. Wrdp
In Drd/Mfld G«l/~xl/l~ F~br/c In AccordMce
W/lh ADOr SId Spec 506-2.04 dnd 3.03

•~'k~, C~}~~~~~~6-~f.1i~E\005088060GN



SPECIAL HEADWALL EXTENSION
08

Top Sieb of
RCBC

DETAIL

AlXJT
SId (j) O-J
RCBCI

"4 • 12' EF

2' Clr'.f:'

Top of HeMweff
FIIN oer Plen

'4. 12" ~l..

~
in

NOTE,

RCBC REINFORCEMENT
NOT SHOWN FOR CLARITY

DETAIL 07
CHANNEL OPERATION

& MAINTENANCE (Q & Ml
ROAD

/2' ,_ .".,.,~ Q' "." Y."" ,~I "',,., ~ P"M " C~ C"'" ".~

I,,:, , ;;;;;;~ '"" c"""" ".
F.r

4" A8 (Cless 2)

09DETAIL

Conslrucffon Notes,
I. Long/ludlnel Construcffon JoInls Shell Nol

8& PltJCed In the Boffom Sieb. Longlfudlnel
Conslrucffon Joints Me>' Be In the SIde Slope
If PltJCed e Ulnlrom of Ontl (/) Fool Above
The Bo/lom Sieb As Sho.fn,

2. Concrefe Chennel L1rJfl(} Shell be FInished
10 e L1gll1 Broomed Texlure. Wood TrClrllIJl
FInis" Is No! Permlfled,

3. Concrele Shell be Cless '5'. fi;: 3000 psI.
4. RelnforcJfl(} SI~ Shell Conform fo ASTM

M'Jl'. Grede 60.

DETAil SHEET
DETAilS DT, 08. & 09

~ ROADWAY D~ION SBRVICES
,'I,

CHANNEL LINING W/ WWF
REINFORCEMENT

100% SUBMITTAL - NOT FOR CONSTRUCTION
~ ARIIOO DEPARTWEHf C'# TfUHSPORJAIKJi

'I "T[JU;l)IlIRJHSl'(llIllKJt 0 11l\IOII

"4. 12' ex:
or 020 WWF
.12' ex:
Bolli Weys
(Turn Down)

0IlOl....
0i0ii

0::..........--'1 202l I I I263-1100 ".... n U"U "-"~. "'W

l'.;;1::l:J"- TRACS NO. I1S416 OIC I I 202 C 500 _ OF_

1'-9'

~~
./ 1-

Nole,
See Chennel L1n1fl(} Detell 011
for Opffonel Relnforclfl(}

it,

6'x 6'-011 X D8 (TreflSl'erse)
WWF In Flet S"",,,s. No! Rolled
Piece es Sho.fn

Symmetrlcel Abouf
f Chenntll

I

~I~~~. c:,~~t~~_~-~~.er1e\dd508807.d9n
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i

010
PIPE HANDRAIL

DETAIL

NOTES:

I. Pipe ~ndrell s~1I be conllrvous
berw_ well ends end eX{Mnslon JoInfs
end dlsoonl/rvous IhrOU(Jh eX{Mnslon
JoInfs.

2. All mlsceJlenoous sfeel s~1I be ASHI
A-J6.

J. All pipe s~1I be ASTII A-5J Grede 8.

4. All gelven/zlng fo be In tK:f:t}(dMCe wllh
AST/, A-12J. All gelvenlzlng I~I ~s been
demeged In ~ndllng. frensporl/ng or welding
s~1I be repelred by file eppllC4l/on of e Pi'sfe
~nd of lin epproved zInc solder end flux.

Grind
Smoolh
ITypl

2~· 00 Top Rell

ELEVATION VIEW

N.T.S.

:...

PIpe Sleeve
per VIew A

2~· 00 Gelv PIpe
Top Rell end Posl

-P/=..=; (;>

ip
;;.,

Well Inslellel/on

RCBC Htilldwell
(Del DB or Del 2,
Sht O-J./11

Trens/llon Well
per Delell 01

(;>

\I•• X 5·X5· Il

PIpe 10 Exlend \4'
AlxNe Top of Well

f3~6·V< [
i

N.T.S.
PLAN VIEW

I'''''''''-, ".. ~~ I

ci

bJ

PIPE SLEEVE VIEW A
N.T.S.

lIelel Hendrell Posl

2~· 00 PIpe Sleeve

Consfruel/on Noles.

J. Longlludlnel Consfruel/on JoInfs S~II Nof
8e PI~ In file Bollom Sleb. Longlludlnel
Conslrucflon JoInfs lIey Be In file Side Slope
If PI~ e IIlnltrl.Jm of One If} Foof AlxNe
Tile 80f/om Sleb As Stavn.

2. Concrele C~MIII Unlng S~fl be FInished
fo e Light 8roomed Texlure. Wood TrOollel
FinIsh Is Nof Perm/lied.

J. Concrele S~II be Cless "S", fb = JOOO psi.
4. ReinforcIng Sfeel S~II Conform fo AST"

A615, GrMs 60.

DETAIL 011
CHANNEL LINING WIREINFORCMENT

"4 • 12" OC
.12" OC
Bofh Weys
(Turn Du.vnl

100Y. SUBMITTAL - NOT FOR CONSTRUCTION
*'l bOl'U ARIZONA DEPARTIlENT (1" TR.4NSPOOTATI()t(

WllOl WI II ~'[AIlOOl( TRJ.IIIPalTlTl)fDM\IOIl
:~ m: m;~ ROADWAY DUION SBRVICBS

~~

Nole. •
S88 Cllilnnel Llnlng Defell
for Opl/onel ReinforcIng

Cesl-ln-PIM;t!J Concrefe

SymmelrlC41 Aboul
£ C~nnel

I



1155

1165

1160

1150

, \170
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.uU/; :>U~"'I (TAL .. NOT FOR CONSTRUCTION
Il/IliI( DlF1. ARllOO DEPARll4Nl ex lRAHSPlJlUlUJr4 ~

.... I " IIIUMl111 llUHII't:llTUOl 0 M\ICll
I:l.lft • "ROADWAY DESION SERVICES ~
O(CIlJ z "s r:NHR ..

(", .. , !. .~ ~ ..

... ~ .

263-1100
r.:::::I..-

-.. ~
~n'i1on'ltro&-

£16'(=1/5/.00 ;
Too or rrenslft,
Wdll Fool/ng, See
06111/1 'DI

'!

.- ..~ ..

··f,

.,,'
i

..! ..I····
I

..! .

I

rek or cohcrolo
c~{II16Idl
Lii &Rt fI)g

I i....! ! .

i ..

I..

','"

I
.t .

15

c:ccc:ccc~

. j.

! i

j Slorm 6;o;n 0.)'01 De;~)'DA

'\"

! V6fI/~' Woll frens/ll~
See ~Iel/ 01)

••.• j '!" ; ,..

iS/l6Clet!H6Ildwe/, £xllJfISlon
; (£I6'(=1I6J.O, cOP or H66dwe/ll
j Sfltl De(ell DB t· l'

--_~----+----_',1- j; =~~=r=-r~~~=±~===t~R;y ; : NJO/ SId 8,-02.20
i -.?()JX! ..... ...... .. ... ~l-i 2-6' X6' RqBC

; ... j. J.
! j i

Wesl 'C~nfl6l iCsl f ~ P.G.L
...~ ~... . , ,
lflii.-.. ~ ~,.

~~,
.. ,

\\::_.;;;~~ ~;~f\
\: ~ ... ","" .......
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PART I - To be completed by the L"ndsc"pe ArchItect or Deslon Enolneer PART 2 - To be completed by ADOT 8. CONTRACTOR

~~ C:~gm ROADWAY DESION SBRVICES

100i( SUBMITTAL - NOT FOR CONSTRUCTION
~~ ARIION.lllEPARllA:HT C1: TRAllSPllIUliOIf.a, " INI£lIlIIIOlL IRlHIPllIlllllltDNIII<*

C. MUNICIPALITY (For loctll Government Project)
Siondturer _
DMe' _
N~me' _
T1tle',--- _

MunlcID~lItyl---------------

VI. OTHER REOUIREMENTS

IV. SPILL PREVENTION AND RESPONSE

A. A coOy of the Generdl Permit Is ottdched In
dccordance to Pttrt IV. Section O. Subpdrt Hh)
of the NPOES Cenerdl Permit for Storm Woter
Discharoes From Construction ActivitIes.

B. A copy of the p~oe from the envlronment"l
cledrdnce for the project thdt discusses
enddnoered or thredtened species Is ottdched
In dccorddnce to Pdrt IV, SectIon O. Subpdrt Ill)
of the NPOES Gener"'~1 Permit for Storm Water
Olschcroes From ConstructIon ActIvities.

A. Spill Preventlonl
The procedures outlined In the Best Man~gement

Pr"ctlces listed under Pollution Control Medsuros
will be followed to provent and cont"ln spIlls of
h~Zdrdous mdter"'lol. These prevent"tlve dctlon
Include B~P's on equipment malntendnce cmd proper
hdndllng. storoQe ond dlspOSdl of chemlcdls and
mtlterlols. All mdnufdcturor's recommonddtlons for
usaOe. clean-up ond disposal sholl be followed.

8. Spill Responsel
In the event of dny occidental spill of chemicals
or hdZdrdous moterlals, contact the AOOl
Hazdrdous Matorl.,ls Specldllst ot AOOT's Health
Md S~tety Section !Ph•• (6021255-1144 or
Pooer • (602)223-83231. If 0 reportdble QUdntlty
Is dlsch"roed In the storm woter. AOOT sh~lI
contact the Ndtlon~1 Response Center dnd
document the spill to the EPA. AOOT's Uozardous
Mdterldls SDecl~llst Shdll provide Instructions.

V. POLLUTION PREVENTION PLAN CERTIFICATION
A. I cer tlfy under pentllty of low thdt 1 hove

rne[oSro;:~ro~)(S"ubl~let~eddn1nd~I~~~~~lcoWNohntdhned all

~~:'~~h~:;;~n:nr~::d~:'t~~S~~s~~n~rbl~n~~~y of
obtttlnino the Informtttion contolned In the
oppllcotlon. I believe that the Information Is
true. dccur~te ~nd complete. I tJm "Wdre thdt
there ore slonlficant pendltles for"' submlttlno
fdlse Information, IncludIng the possibility of
fine dnd Imprisonment.

B, ADOT Resident Enolneer
Slondturel _
D~te' _
N~me' _
Tltle' _
ADDT D1strlch _

.IlOl.....
"'OI•

_Asph~lt

_Fertilizer
_Wood
_011

A. Other Best Mdnc'Qement Proctlces:

_ Solid W"ste M~ndoement

_ Equipment Motnt-endnce Procedures
_ Deslon"ted Washout Are"s
_ St~blllzed Construction [ntronco
_ Protected Chemlc~1 ~nd ~dterlol

_ Storooe Are"
_ Other. Descrlbe. _

A. The moterldls or substc'nces checked
below dre expected to be onslte durlnQ
constructIon!
_ Concrete
_P~lnts

_ Herbicide.
_Fuel
_Others. L1st, _

II. INVENTORY OF POLLUTANTS

III. POLLUTION COiHROL MEASURES

A. Project 5chedule' _

St~rt DMe' _

End D~tel _

B. ConstructIon SeQuenclno
Schedulel
(Att~ch Additional Sheetsl

O"to Construction ActIvIty

I. SCHEDULE OF MAJOR ACTIVITIES

NOTE, RAINFALL GAUGE TO BE KEPT ON-
SITE TO DETERMINE DEPTH OF RAINFALL

Weekly dnd within 24 hours dfter "
r"lnfall of 0.5 In. 02.1mm) or more
(dreds with 20· (S08mml medn dnnUdl
r"'~lnfdlll.

B. Tempordry Erosion "nd Sediment ControlSI
meter to the FollowlnQ SWPPP 51to PIM
dnd Speclflcdtlons)

____ Erosion Control ~ottlnos

Tempordry Olvorslon Dikes
____ Check Dams
--c,-- Rock Inlet10utlet Protection

Str"w Bdle B"rrlers
Slit Fence

--c,-- WMtles (Excelsior/Straw)
X Excelsior Laos

____ Others Descrlbel _

VII. CERTIFICATION OF COMPLIANCE WITH
FEDERAl, STATE AND LOCAL
REGULA TlONS

VI. MAINTENANCE AND INSPECTIONS
A. Frequency of Inspectlonsl

.JL Monthly ~nd within 24 hours dfter ~
rdlnf~ll of 0.5 In. (I2.1mml or more
("redS with less thdn 20· 150Bmm) or
more me"n dnnual rdlnfdlU.

B. InspectIon Procedurel

AOOl's NPDES Inspection checklist will be
completed by the ADOT resident engIneer,
or hIs represent"tlve. dnd will be kept on
file, If repdlrs dre neces5~ry. they shdll
be Inltl~ted wIthin 24 hours of the
Inspoctlon repor"'t.

A. Permtlnent ErosIon "nd Sediment Controisl
meter to Project Plans SWPPP Site PI~n

ond Spoclflcdtlons)

____ Crown Ditch/Dike
____ Rock Outtet ProtectIon
____ Rock RIOr"dD Chdnnel Llnlno
____ Sediment B"sln
__X__ Embdnkment Curb
____ SplllwdyS <!Ind Downdr"lns
____ ~Inlbenchlno

____ Others Descr"'lb.sL' _

A. This Storm Water Pollution Pltm htls been
prepdrod In "ccorddnce with ADOT's EROSION
AND POLLUTION CONTROL MANUAL FOR HIGHWAY
DESIGN AND CONSTRUCTION, published by ADOT,
1-I1Qhw~ys DIvisIon.

.x.. No other Feder~I, Stdto or Loc~1
Reoul~tlons Apply.

V. MEASURES TO CONTROL EROSION
AND SEDIMENT

A. Project Sizel
LenQth IMII __1._34

AI""oo IAol___9_5

B. Are" to be Groded IAch 62

A. All disturbed soli. which will not be p"ved.
rlprdPped or otherwise covered to prevent
erosion, will be reveoet"ted "nd/or Ic'ndsc"ped
In dccord"nce wITh the project pl"ns dnd
speclflc"tlons.

B. Schedullno of the reveOcHdtlon effort c"n be
found on PART 2 of this sheot under SCHEDULE
OF WCTlVITIES.

II. HYDROLOGIC INFORMATION

IV. SOIL STABILIZATION MEASURES

A. In dccordance with the speclflcdtlons.
exlstlnQ vOQototlon will be preserved.
CIOdrlnQ limits sh~1I be confined to c're~s
thtlt require or~dlnQ. Exlstlno veoet~tlon

out side the bound~rles of the cle"red
~r"'etl sh~1I be protected from d~m"ge by
construction ~ctlvltles. Exist/no trees withIn
the "re~ to be cle"red sh"U be preserved
"nd protected. wherever possible.

C. Runoff Coefficient,

EXlstlnQ~

Developed_-,,0,,-.1~6~ _

D. RecelvlnQ W"ter(sll Sdnt em Channel. Gild River

III. PRESERVATION OF EXISTING VEGETATION

A. Owner Name ~nd Address:

Arlzand Department of Tr~nsportdtlon

206 South 11th Avenue
Phoenix. Arlzono 85001-3213

B. Project TRACS Number, H 5416 OIC

C. Project Loc~tlon, SR202 56th St - Kyrene Rd

CltYI Chdndler County: Marleopo

L~tltude. 33'17'00'N LonQltude, 1I2'57'30'W

O. ProJoct Oescripfloni Prolect Includos now
raIsed and depressed freewc5Y. Off-sIte drdlndgo

Is to be Intercepted In the Senton Channel north

of the freewdy and conveyed to d 10Cdi pump

station.

I. PROJECT DESCRIPTION

~m:: C~}~~~_~~f~t·\·(5Oa801.6ii
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~ISR202L St" 203S+20.0 ~mt=$=I-X-IX CBI.CB2.CB3 See Det/lll EI&E2

SR202L St" 2038+50.0 X CB4.CB6 See Det,,11 EI
ISR202l St" 2041+80.0 -- X X CB1.CB8.CB9 See Det,,11 EI&E2 I
SR202L St" 2045+10.0 X CBIO,CBI2 See Det,,11 EI

SR202l St" 2048+40.0 .Im m~ X X X B 4 CBI3,CBI4.CBI5 See Det/lll EI&E2
SR202L St" 2051+10.0 -- X X 4 CBI6.CBI8 See Det,,11 EI

ilSR202L St" 2055+00.0 _ = X X X 8 4 CBI9,CB20.CB21 See Det,,11 EI&E2 I
• SR202L St" 2058+30.0 X X 4 CB22.CB24 See Det,,11 EI
- SR202L St" 2061+60.0 ==---- = =-X-~ X f--8-~ CB25.CB26.CB21 See Det/lll EI&E2

SR202L St" 2065+50.0 X X X 8 4 CB28.CB29.CB30 See Det,,11 EI&E2

ISR202L St" 2069+S0.0 H 11__1 ···I--I-+-HH-jl--I--I~I CB31,CB33 See Det,,11 EI I
SR202l St" 2012+00.0 -r- ~ i1X--[)(I- CB34.CB36 See Det,,11 EI

-.1-----1- 11-'-Ix-i- X
X

a I I aEE=l~
X

1- 8 6

X

8 6
CB35.CB3B See Det/lll EI&E2

X

2
CB32.CB31 See Det/lll EI&E2

8 6
CB46 See Det,,11 EI

X
-

8 6
CB59.CB6B See Det/lll EI&[2

X

CB61.CB69 See Det,,11 EI&[2
~

lx
X

4 CBI05 See Det,,11 EI

-_ ...-~
2

-_! X

- 2
CBI04 See Det/lll EI

- CBIOI See Det/lll EI
2

X

2
CBIOO See Det/lll ET

,_._.~~I1<
-

CBI02 See Det/lll EI
2

-_. 2
CBI03 See Det/lll EI

2
CBI01 See Det"l1 EI
CBI06 See Det/lll EIKyrene Rd St" 24+45.3

Kyrene Rd St" 24+36.6
Kyrene Rd 5t" 21 +15.2

glKyrene Rd St" 19+45.5
UKyrene Rd St" 18+19.2

Kyrene Rd St" 16+34.3

R/lmp CSt" 13+92.0
R"mp B Ste 12+00.0

Kyrene Rd St" 15+30.2

~IR/lmp D St" 11+69.2

SR202L St" 2014+84.0 X X 4 CB39.CB40 See Det,,11 EI
~ SR202l St" 2018+14.0 X X 4 CB41.CB42 See Det,,11 EI
Ii SR202l St" 2081+91.1 X X X 8 4 CB43.CB44.CB45 See Det/lll EI&E2
~ SR202l St" 2085+34.0 X X X X X 24 B CB4B.CB49.CB50.CB64,CB65 See Detell EI&E2

SR202L St" 2085+94.0 ---- X X X 88 CB51.CB52.CB53 See Det/lll EI&E2
SR202l St" 2089+24.0 f--- X X 4 CB54,CB55 See Det/lll EI
SR202l St" 2092+54.0 _ X X 4 CB56.CB51 See Det,,11 EI
SR202L St" 2095+84.0 X X 4 CB59,CB60 See Det/lll EI

j

~ R"mp A St" 1+31.6 u

R"mp B St/l 9+61.0

II I 1-1 I I

~I 1=t=1=i=t=1 I 1-==j=1t=HI I I I I I I I t=j==t±=, I I I I Ii 100% SUBMITTAL· NOT fOR CONSTRUCTION

• STB - Strew Bele~ NOTES, .... DIn ",1OHA OEP"'ll[H' (1: "ANSPORfAlIO/< e
SB • Send B/lQs RU Reference Letter RB Correspond To The Type Of The PI/lcement of /III Erosion Control Devices Listed Above Will Be Subject To Ch"nQe. «1lIlI , , ~'(JlllOO1l 'R.IItSPalllli(IUJl~IKJI e
R" R k lJ I h • Instollotlon In Squores On PLAN SHEETS. w.. • 9' TRAPPIC DI'.SION sBRvlCes lSM

M oc MU C ..Ol. , "0 EROSION CONTROL ..-.
• M/I.lmum HelQht Of Twelve 112'1 Inches }ffi SUMMARY SHEET ,-

IilPlecement of Str/lw B"les. to be De.termlned by the field EnQ'neer. Unless otherwise specified. '::.....,".,""::, I
And J.My Be Adjusted H)' lhe FIeld Enolneer. I~ &1OOllrr..,........, 202l I 56TH STREET - KYRENE ROAD Ole NO. HO'

~~-1':J TRACS NO. H5416 OIC I I 202 C 500 __ OF.

~~i: e~):~_~-~~':lf\"SONOI.~



6 fl. /Jln From r A

'n~~ bl
//,~Iij~~IUt,~ ... IIr

SI~k~ (Typ.)

PrepllrtJd ClMnnei or Ditch

DlrtIC/lon of FIIlrl'•
I In X I In

H~rdwood SI~ke
i

SECTION A-A

NOTES

S/1d(menl (ogs slMII be (=I/1d ~I roMw~y edge ~Ich b~slns ~s

Ind/~Ied In pions or ~s dlrtICltJd by 11M EnrJI~.

SI~ke with I In X 3.5 fI min. IMrdwood sl~k8S on 2 fI cenlers.
The sl~ke shell be plM:«J I"rWflh lhe dllrl'nslreIJm sIde only 2 In
mex. Inlo lhe log, 11 Is only necess~ry for lhe sl~k8S 10 grob I
or 2 In of lhe nell1nrJ. Do nol drIve lhe sl~k8S /hrWflh lhe
cen/er of lhe log. The sl~k8S must be drtven Into the ground 2 fl.

/J~ke sure no ~ps exIst betwll8fl the soil ~nd the sedIment
logs.

RepIIlr ~ny rills or gullies (JrOO¥Jlly.

In rock coI1dlllons 'he EnrJ'neer will 1JV~/u~I9 the pl4C6ment of
erosIon control.

SEDIMENT LOGS
SECTION

DETAIL E1
SEDIMENT LOCS

100% SUBMITTAL - NOT FOR CONSTRUCTION

llWl - -litE IWl ~ ARll~~[l~~1I'W~,~A1~'P:~1IOH::.u t: ~ ROADWAY DESION 8ERVICP.s

O
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/

ExIsting Roddw~y EmbMkmenl

Z-2"xZ" Wrxxlen stl1kes
Drlre flush with 10()
of beles

---Flow

Angle first stl1ke tr7rYl1rd~
predovsly /I1td bl1le to
forct1 bl1les tightly together

~~---FIOW
4"

o

o

0' I ~

PLAN

Verf1c~1 Ft1C8

o Ir------u----,I

A

J

2-30" -4 811rs or
2" x 2" x 30" WrxxI St~kes

!
SECTION A-A

8~r or St~ke
A

L

PLAN VIEW

STRAW BALES IN DITCH

STRAW BALE BARRIER AT AREA INLETS
Exst GUl1rdrl111 & Post

PLAN VIEW

STRAW BALES AT ROADWAY EDGE

swppp
DETAIL E2

DETAILE2
STRAW BALE DETAILS

~ ROAD"AY DBSION SBRVICES."

100% SUBMITTAL - NOT FOR CONSTRUCTION

. -... btiJ A!l11~~~'=ll:::rN~T1I1HWIlIlI
..IW
0i0D

O
Ir.ToI'i1,'r..'Tlt1.-
263-1100 u"' 'N. ,.,~.

• 1:0\::"•..- 202 C 500 _ OF_

GENERAL NOTES,
Str~w 8~/es Shdll be PllfCed ~t ~II AretJ Inlet
C~tch 8~slns I1S Indlc(Jted In tile PI(Jns or (JS
DIrected by tile Englmer.

8(Jles Shdll 8e PllfCed Together (JS Shorvn (Jnd (Jt
RIght Angles to thd DIrection of Flow. They Should
811 Pll1ced Fl1r Enough up tile Ditch to PrtIYent ErosIon
Around Ends.

Stl1kes Shdll Be Bl1ffered In the .opposite Direction.

All ErosIon Control /'/l1terll1ls I1re to be Arclll1ble On
Site For tmmedll1te Instl111l1t1on PrIor to My Ground
DIsturbIng Actlrlfles.

....

As DIrected.=:) By tile Englmer

I I I Iii I i 1

OATE: cot~::_):-~:';;\'d



APPENDIX B - Orf-Site Hydrologic Model

Santan Freeway (56th Street to Kyrene Road) Arizona Department of Transportation
00173-317-044/Final Drainage Report



***************************************** ***************************************
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * u.s. ARMY CORPS OF ENGINEERS *

• JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
VERSION 4.1 * * 609 SECOND STREET *

* * DAVIS, CALIFORNIA 95616 *
* RUN DATE 09MAY99 TIME 12:20:32 * * (916) 756-1104 *
* * * *
***************************************** ***************************************
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X X X X X XX
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X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

•

•

THE DEFINITIONS OF VARIABLES ~RTIMP-AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INP~T 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



•

•

•
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10 FN: SEVROS3A.DAT May 1999 ADAPTED FROM SVRD05-2.DAT CHDR 5/98)
10 This model has one revision from the previous model. The previous model
ID is separated into two models for the routing of the Basin B complex.
10 The outflow hydrograph from the Basin'B routing is the inflow for the
10 SEVROS3B.OAT model downstream of the basin complex to the Gila Floodway.
ID ************************************************************************
ID FN: SVR005-2.DAT May 1998 ADAPTED FROM SEVRDS.DAT CHDR 4/97)
10 This model has two revisions from the previous model.
10 1. Revised BASIN B and Outlet Channel routings to accomodate P-MIP
10 project overflows from the Gila Drain as described below.
10 2. Revised Basin 15 from detention to retention so that flows will not
10 bypassed to the SEVRDS Channel during the event. See more below.
10 ************************************************************************
10 HISTORY THIS MODEL: This model is a modification of ALT2c.DAT
10 developed by HDR for the Alternative Study for SEVROS by HDR in
ID June 1995. SMF48TH.DATCPRICE5) on the West side of 1-10 was included.
10 G1LA1B.DATCGila Drain Floodway Model) was also included in this model.
1D ALT2~ was a composite of HEC1 models from Price GEC Gila Drain Alternati
1D Drainage Report,HDR,Feb 1993CPrice/Santan/Gila Drain GILADRY.DAT model),
10 South Mountain Freeway Concept Orainage Report, HOR, Feb' 1993,CSegment V
10 PRICE5.DAT model modified to SMF48th.OAT described below), and Gila
10 Drain Floodway Master Plan Report, Feb 1993CGILA1B.OAT model). The
10 original model was developed for the Price Freeway drainage system as
10 reported in "Hydrology, Study: Price Expressway", ADOT Contract 88-24,
10 Dec. 1989. The model criteria is provided in that report. The basic
10 model has not changed since 1989. The model continues to be the model
10 record because the model was used to design ~he upper part of the
10 SEVROS/Santan Channel system on Price Freeway for the Galveston to Frye
10 Interim Project which included construction of Basin G and the outlet to

..10 the Santan Channel.
10 ***************~**~*~*~*~**~*~*~*,***********************************************

10 BASIN B DESIGN. Basin B was configured as a bypass basin in 1993. With
10 the formation of SEVRDS, the Basin was reconfigured as a multi-celled
10 basin with first flush containment cell, a treatment cell and a large
10 retention cell to capture flows above 800 cfs.C"lnitial Orainage Report
10 Santan Freeway:56th St to Price Rd and Gi la Drain Floodway to Basin B,"
10 Wood Patel &Assoc., Sept. 12, 1996.)
10 HOR prepared a detailed design of the Basin B complex in Feb. 1997.
10 The size of Basin B was increased from 385C9/96) to 450 af to limit bypa
10 flows to 900 cfs. This operation maximized the available storage on-site
10 and required moving the outlet channel to the west side of the Gila
10 Drain. This most recent model further optimized storage on site in
10 in Basin B to limit bypass flows to SOO cfs to allow Gila Drain
10 flows of up to 150 cfs to enter the outfall channel at the GRIC boundary
10
10 Basin B site has three basins: 1.First flush equalization/sedimentation
10 basin stores first 39 ac-ft'of inflow into system. 2. A two-celled Watr
10 Quality Basin treats the first-flush post-event. This basin is not
10 included in the model. 3. An off-line retention basin, Basin B, has a
10 capacity of 450 ac-ft. Operation: The first flush is conveyed in the
10 Forebay Channel to Eq. Basin. Additional flow up to 804 cfs is bypassed
ID thru 3-10x4 control RCB to OUtfall Chan. At about 600 cfs, flow begins
10 to spillover Basin B weir. At 100-yr peak of 2895 cfs, 804 cfs is
10 discharging to RCB and 2091 cfs is overflowing 1000' weir into Basin B
10 ************************************************************************
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106 KK CHNOLR
107 KM Pumped outflow from Chandler Basins (Galveston, Arrowhead and Oenv
108 BA 0.001
109 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

110 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

111 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

112 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

113 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

114 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

115 QI 0.00 0.00 0.00 0.00 0.00 100.0 100.0 100.0 100.0

116 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.

117 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

118 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

119 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
120 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

121 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

122 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

123 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

124 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

125 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

126 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

127 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

128 QI. 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

129 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

130 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

• 131 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

132 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

133 QI 100.0 100.0 100.0 100.0 100.0 0.00 0.00 0.00 0.00

134 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

135 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

136 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

137 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

138 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

139 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

*

140 KK cchand
141 KM Combine flow from regional basins with offsite flows at old basin
142 HC 2

*
143 IN 5 300

144 KK interchange inflow
145 KM ONSITE DRAINAGE/STORAGE ANALYSIS -50 YEAR 24 HOUR STORM
146 KM USE OUTFLOW HYDROGRAPH FROM THE PRICE/SANTAN INTERCHANGE
147 BA 0.16
148 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

149 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

150 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

151 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

152 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

153 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

154 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 155 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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208 QI 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 o.
209 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.

210 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
211 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.

212 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.

213 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
214 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.

215 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
'*

216 KK rbasg
217 KM ROUTE OFFSITE FLOW INTO FROM EAST OF REGIONAL BASIN G
218 KM 72 INCH GRAVITY LINE OUTFLOW TO Price/Pecos TI down WFR
219 RS 1 ELEV 0.0
220 SV 0.0 19.1 75.2 98.2 161.2
221 SE 1174 1176 1179 1180 1183
222 SQ 0.0 45 155 180 245

'*
'*

223 KK rtbasg 90-inch to 96-inch basin G drain
224 RK 6301 .00060 .012 circ 7.5

'*

225 KK cinterchange
226 KM COMBINE ONSITE and offsite FLOWS TO TI and from Basin G.

• 227 KM Combined discharge to outfall to Santan collector channel to west.
228 HC 2

229 KK MCSWL2
230 KM CHANDLER - AGRICULTURAL (PART SECTION 36)
231 KM COMPUTE RUNOFF HYDROGRAPH FOR AGRICULTURAL AREA
232 PH 1 18.38 0.71 1.39 2.44 2.66 2.81 3.11 3.33 3.70

233 BA 0.1550
234 LS 1.5 83
235 UD 0.88

236 KK cbash
237 KM COMBINE BASIN H OUTFLOW WITH LOCAL DRAINAGE AREA
238 HC 2

239 KK RT1
240 KM ROUTE MCSWL2 HYDROGRAPH TO MCSWL3 CONFLUENCE
241 RK 1600 .00200 0.016 TRAP 0.0 25.0

242 KK MCSWL3
243 KM CHANDLER - AGRICULTURAL (PART SECTION 36)
244 KM COMPUTE RUNOFF HYDROGRAPH FOR AGRICULTURAL AREA
245 BA 0.1700
246 LS 1.5 83
247 UD 0.91

•
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297 QI 0.00 0.00 0.00 0.00 0.00 40.00 0.00 0.00 0.00 0.00

298 QI 0.00 0.00 0.00 40.00 0.00 0.00 0.00 0.00 0.00 0.00

299 QI 0.00 0.00 40.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

300 QI 0.00 0.00 40.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

301 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

302 QI 40.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

303 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

304 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

305 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.00 0.00

306 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

307 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

308 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

309 KK cmcln
310 HC 2

311 KK RT2536
312 KM ROUTE TO MID-SECTION POINT OF SECT. 35
313 RK 2600 .008 .016 TRAP 9.5 2

314 KK RUSWL1
315 KM CHANDLER - COMMERCIAL (PART SECTION 35)
316 KM COMPUTE RUNOFF HYDROGRAPH FOR COMMERCIAL AREA
317 SA 0.2145
318 LS 3.0 92
319 UD 0.45

• 320 KK RT1
321 KM ROUTE RUSWL1 HYDROGRAPH TO RUSWL3 CONFLUENCE
322 RK 1200 .00330 0.016 TRAP 0.0 25.0

323 KK RUSWL2
324 KM CHANDLER - RESIDENTIAL - 0.16 (OLD) PART SECTION 35
325 KM COMPUTE RUNOFF HYDROGRAPH FOR RESIDENTIAL AREA
326 BA 0.0933
327 LS 2.9 84
328 UD 0.51

329 KK RT2
330 KM ROUTE RUSWL2 HYDROGRAPH TO RUSWL3 CONFLUENCE
331 RK 1800 .00330 0.016 TRAP 0.0 25.0

332 KK RUSWL3
333 KM CHANDLER - AGRICULTURAL (PART SECTION 35)

334 KM COMPUTE RUNOFF HYDROGRAPH FOR AGRICULTURAL AREA
335 BA 0.0990
336 LS 1.5 83
337 UD 0.57

338 KK COMB1
339 HC 4

•
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•340 KK RT3
341 reM ROUTE COMB1 HYDROGRAPH TO SW COR. SECT. 35 (PLUS 1000 FT. WEST)
342 RK 3600 .00800 0.016 TRAP 9.5 2.0

343 KK RUSWL4
344 reM CHANDLER - RESIDENTIAL - 0.16 (PART SECTION 34 AND 35)
345 reM COMPUTE RUNOFF HYDROGRAPH FOR RESIDENTIAL AREA
346 SA .1638
347 LS 2.90 84
348 UD 0.48

349 KK RUSWL5
350 reM CHANDLER - OPEN FIELD (PART SECTION 34 AND 35)
351 reM COMPUTE RUNOFF HYDROGRAPH FOR OPEN FIELD
352 SA 0.0890
353 LS 1.00 83
354 UD 0.39

355
356
357

KK
reM
RK

RT4
ROUTE RUSWL5 HYDROGRAPH TO OUTLET

1000 .00330 0.016 TRAP 0.0 25.0

358
359
360
361
362
363

KK RUSWL6
reM CHANDLER - RESIDENTIAL - 0.16 (PART SECTION 34 AND 35)
reM COMPUTE RUNOFF HYDROGRAPH FOR RESIDENTIAL AREA
SA 0.1464
LS 2.9 84
UD 0.34 •

364 KK COMS2
365 HC 3

366
367
368

KK
reM
RK

RT5
ROUTE COMS2 HYDROGRAPH TO OUTLET

1400 .00330 0.016 TRAP 0.0 25.0

369 KK RUSWL7
370 'reM CHANDLER - RESIDENTIAL - 0.16 (PART SECTION 34 AND 35)
371 reM', COMPUTE RUNOFF HYDROGRAPH FOR RESIDENTIAL AREA
372 SA .1281
373 LS 2.90 84
374 UD 0.34

375 KK RUSWL8
376 reM CHANDLER - PARK/SCHOOL (PART SECTION 34 AND 35)
377 reM COMPUTE RUNOFF HYDROGRAPH FOR PARK/SCHOOL
378 SA 0.0628
379 LS 0 64
380 UD '0~22

•
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425
426
427
428
429
430

431
432
433

434
435
436

437
438
439
440
441
442

443
444
445
446
447
448

449
450
451

452
453
454

455
456
457
458
459
460
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KK SECT15 OUTLET 2
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 15 - OUTLET 2
BA 0.31
LS 1.45 83
UD 0.98

KK COMB2
KM COMBINE RT2 * SECT16-1 * SECT15-2 TO GIVE HYDROGRAPH AT KYRENE/WARNER
HC 3

KK RT3
KM ROUTE COMB2 HYDROGRAPH TO KYRENE/RAY INTERSECTION
RK 5280 0.0020 0.016 TRAP 0.0 25.0

KK SECT21 OUTLET 1
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 21 - OUTLET 1
BA 0.42
LS 1.41 83
UD 0.61

KK SECT22 OUTLET 1
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 22 - OUTLET 1
BA 0.82
LS 2.26 83
UD 0.38

KK COMB3
KM COMBINE RT3 * SECT21-1 * SECT22-1 TO GIVE HYDROGRAPH AT KYRENE/RAY
HC 3

KK RT4
KM ROUTE COMB3 HYDROGRAPH TO KYRENE/CHANDLER INTERSECTION
RK 5280 0.0019 0.016 TRAP 0.0 25.0'

KK SECT12
KMTEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 12
BA 0.50
LS 3.00 83
UD 0.58

PAGE 10

•

•

461
462
463

KK
KM
RIC

RT5
ROUTE SECT12 HYDROGRAPH TO SECT11 CONFLUENCE

2600 0.0006 0.016 TRAP 0.0 25.0

464
465
466
467
468
469

KIC SECT11
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 11
BA 0.51
LS 2.41 86
UD 0.71 •



•

•

LINE

470
471
-472

473
474
475

476
477
478
479
480
481

482
483
484

485
486
487

488
489
490
491
492
493
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KK COMB4
KM COMBINE SECT12 * SECT11 HYDROGRAPHS
HC 2

KKRT6
KM ROUTE COMB4 HYDROGRAPH TO RURAL/ELLIOT INTERSECTION
RK 2600 0.0006 0.016 TRAP 0.0 25.0

KK SECT10 OUTLET 1
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION·1o - OUTLET 1
BA 0.50
LS 2.41 84
UD 0.36

KK COMBS
KM COMBINE SECT10-1 * RT6 HYDROGRAPHS
HC 2

KK RT7
KM RoUTE COMBS HYDROGRAPH TO RURAL/WARNER INTERSECTION
RK 5280 0.0006 0.016 TRAP 0.0 25.0

KK SECT13
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 13
BA 1.00
LS 2.72 88
UD 0.32

PAGE 11

494
495
496

KK
KM
RK

RT8
ROUTE SECT13 HYDROGRAPH TO RURAL/WARNER INTERSECTION

5280 0.0009 0.016 TRAP 0.0 25.0

497 KK SECT14
498 .KM TEMPE
499 KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 14
500 BA 1.00
501 LS 2.83 75.7
502 UD 0.75

503 KK SECT15 OUTLET 1
504 KM TEMPE
505 KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 15 - OUTLET 1
506 BA 0.69
507 LS 2.18 81
508 UD 0.82

•
509
510
511
512

KK COMB6
KM COMBINE RT7 * RT8 * SECT14 * SECT15-1 TO GIVE HYDROGRAPH AT
KM RURAL/CHANDLER INTERSECTION
HC 4
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•513
514
515

KK
KM
RK

RT9
ROUTE COMB6 HYOROGRAPH TO RURAL/CHANDLER INTERSECTION

5280 0.0006 0.016 TRAP 0.0 25.0

516
517
518
519
520
521

KK SECT24
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 24
BA 1.00
LS 2.77 . 83
UD 0.60

522
523
524

KK
KM
RK

Rno
ROUTE SECT24 HYDROGRAPH TO SECT23 CONFLUENCE

5280 0.0011 0.016 TRAP 0.0 25.0

525
526
527
528
529
530

531
532
533
534
535
536

537
538
539
540

541
542
543

KK SECT23
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 23
BA 1.00
LS 2.97 ·83
UD 0.78

KK SECT22 OUTLET 2
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 22 - OUTLET 2
BA 0.13
LS 1.45 83
UD 0.33

KK COMB7
KM COMBINE RT9 * RT10 * SECT22-2 * SECT23 TO GIVE HYOROGRAPH AT
KM RURAL/RAY INTERSECTION
HC 4

KK RT11
KM ROUTE COMB7 HYDROGRAPH TO RURAL/CHANDLER INTERSECTION
RK 5280 0.0009 0.016 TRAP 0.0 25.0

•

544 KK SECT26
545 KM CHANDLER
546 KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 26
547 .BA 1.00
548 LS 1.82 85
549 UD 0.96

550
551
552

KK COMB8
KM COMBINE RT11 * SECT26
HC 2

•



• LINE

553
554
555

556
557
558
559
560
561

562
563
564
565
566
567

568
569
570
571

572
573

• 574

575
576
577
578
579
580

581
582
583

584
585
586
587
588
589
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KK RT12
KM ROUTE COMB8 HYDROGRAPH TO KYRENE/CHANDLER INTERSECTION
RK 5280 0.0009 0.016 TRAP 0.0 25.0

KK SECT28 OUTLET
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 28 - OUTLET 1
BA 0.69
LS 2.51 85
UD 0.35

KK SECT27
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 27
BA 1.00
LS 2.18 88
UD 1.38

KK COMB9
KM COMBINE SECT27 * RT13 * RT12 * RT4 TO GIVE HYDROGRAPH AT
KM KYRENE/CHANDLER INTERSECTION
HC 4

KK RT13
KM ROUTE COMB9 HYDROGRAPH TO KYRENE/SOUTHWEST LOOP INTERSECTION
RK 4000 0.0006 0.016· TRAP 0.0 25.0

KK SECT34
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 34
BA 0.67
LS 2.04 83
UD 1.05

KK COMBB
KM COMBINE HYDROGRAPHS AT SW CORNER SECTION 34 (INCL. 35,36,25>
HC 3

KK SECT33 OUTLET 2
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 33 - OUTLET 2
BA 0.26
LS 1.53 86
UD 0.54

*
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* IN 5 300
* ***************************************************************************
* Note: Kyrene Pump Station removed from routing. Pump Station pumps
* directly to Equalization Basin.
* ***************************************************************************
* KKkyrene
*KM ONSITE DRAINAGE/STORAGE ANALYSIS 50 YEAR 24 HOUR STORM
*KM USE PUMP STATION 'INFLOW' HYDROGRAPH FROM KYRENE2.DAT ONSITE FILE

• *KM PUMP STATION DESIGN Q IS 200 CFS.
* BA 0.11
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.



* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o. •* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.0 1.0 1
* QI 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.
* QI 2.00 3.00 3.00 3.00 4.00 4.00 4.00 5.00 5.00 6.
* QI 9.00 14.00 22.00 34.00 54.00 94.00 159.00 209.00 216.00 188.
* QI150.00 116.00 88.00 65.00 47.00 35.00 26.00 20.00 17.00 14.
* QI 12.00 11.00 11.00 10.00 9.00 9.00 8.00 8.00 8.00 7.
* QI 7.00 7.00 6.00 6.00 6.00 6.00 6.00 5.00 5.00 5.
* QI 5.00 5.00 5.00 5.00 4.00 4.00 4.00 4.00 4.00 4.
* QI 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.
* QI 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 2.
* QI 2.00 2~00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.
* QI 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.
* QI 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.
* QI 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.
* QI 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.
* QI 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 O.
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.
*
* KK ckyre
* He 2

*

•

•



• LINE

590
591
592

593
594
595
596
597
598

HEC-1 INPUT

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

KK COMBB
KM COMBINE HYDROGRAPHS AT BASIN B FROM AREAS TO THE EAST
HC 2

KK SECT16 OUTLET 3
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 16 - OUTLET 3
BA 0.23
LS 3.00 88
UD 0.39

PAGE 14

599
600
601

KK
KM
RK

RT1
ROUTE SECTION 16 OUTLET 3 HYDROGRAPH TO 56TH/RAY INTERSECTION

5280 0.0010 0.016 TRAP 0.0 25.0

•

••

602
603
604
605
606
607

608
609
610

611
612
613

614
615
616
617
618
619

620
621
622

623
624
625

626
627
628
629
630
631

KK SECT20
KM TEMPE.
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 20
BA 0.29
LS 1.10 83
UD 0.28

KK COMB1
KM COMBINE SECT10 * RT1 TO GIVE HYDROGRAPH AT 56TH/RAY INTERSECTION
HC 2

KK RT2
KM ROUTE COMB1 HYDROGRAPH TO 56TH/CHANDLER INTERSECTION
RK 5280 0.0010 0.016 TRAP 0.0 25.0

KK SECT29
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 29
BA 0.50
LS 2.12 85
UD 0.62

KK COMB2
KM COMBINE SECT29 * RT2 TO GIVE HYDROGRAPH AT 56TH/CHANDLER INTERSECTION
HC 2

KK RT3
KM ROUTE COMB2 HYDROGRAPH TO OUTLET-C AT 56TH/SOUTHWEST LOOP INTERSECTION
RK 3600 0.0010 0.016 TRAP 0.0 25.0

KK SECT16 OUTLET 2
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 16 - OUTLET 2
BA 0.50
LS 1.52 83
UD 0.54



HEC-1 INPUT

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

632
633
634

KK
KM
RK

RT4
ROUTE SECT16 - OUTLET 2 HYDROGRAPH TO RAY/SO.PAC RR INTERSECTION

5400 0.0010 0.016 TRAP 0.0 25.0

PAGE 15

•
635
636
637
638
639
640

641
642
643

644
645
646

647
648
649
650
651
652

653
654
655

KK SECT21 OUTLET 2
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 21 - OUTLET 2
BA 0.59
LS 1.60 83
UD 0.60

KK COMB3
KM COMBINE SECT21-2 * RT4 * HYDROGRAPHS AT RAY/SO.PAC. RR INTERSECTION
HC 2

KK RT5
KM ROUTE COMB3 HYDROGRAPH TO CHANDLER/SO.PAC. RR INTERSECTION
RK 5500 0.0010 0.016 TRAP 0.0 25.0

KK SECT28 OUTLET 2
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 28 - OUTLET 2
BA 0.30
LS 1.97 85
UD 0.58

KK COMB4
KM COMBINE SECT28-2 * RT5 HYDROGRAPHS AT CHANDLER/SO. PAC. RR INTERSECTION
HC 2 •

656
657
658

KK
KM
RK

RT6
ROUTE COMB4 HYDROGRAPH TO SOUTHWEST LooP/SO.PAC. RR INTERSECTION

3700 0.0010 0.016 TRAP 0.0 25.0

659
660
661
662
663
664

665
666
667
668

669
670
671
672
673
674

KK SECT32
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 32
SA 0.33
LS 1.50 83
UD 0.60

KK OUTLTC
KM COMBINE RT6 * SECT32 * RT3 TO GIVE HYDOGRAPH AT OUTLET-C AT
KM SOUTHWEST LooP/SO.PAC. RR INTERSECTION
HC 3

KK SECT33 OUTLET 1
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 33 - OUTLET 1
BA 0.53
LS 2.22 82
UD 0.18

•



• LINE

675
676
6n

HEC-1 INPUT

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

KK '"'CHAN
KM COMBINE SECT33-1 AND OLD OUTLET C AREA
HC 2

*
*
*

PAGE 16

678
679
680

ICIC
KM
HC

INBB
COMBINE ALL HYDROGRAPHS INFLOW TO BASIN B FOREBAY
2

•

•

681

* ****************************************************************************
* HYDROLOGIC ROUTING OF BASIN B PERFORMED USING SPREADSHEET.
* SEE DRAINGE REPORT FOR SANTAN CHANNEL PHASE 3.
* ****************************************************************************
zz





311

•
320

323

329

332

338

340

343

349

•358

364

366

369

375

381

387

389

392

•J8

404

V
RT2536

RUSWL1
V
V

RT1

RUSWL2
V
V

RT2

RUSWL3

COMB1 .•••••••••••••••••••••••••••••••••••
V

v
RT3

RUSWL4

RUSWL5
V
V

RT4

RUSWL6

COMB2••••••••••••••••••••••••
V
v

RT5

RUSWL7

RUSWL8

RUSWL9

SW34••••••••••••••••••••••••••••••••••••••••••••••••
v
v

RT35

SECT9

SECT10

SECT10
v





503

513

516

522

525

531

537

541

544

553

556

562

568

572

575

581

584

593

599

SECT15

COMB6 ••••••••••••••••••••••••••••••• •••••
V
V

RT9

SECT24
V
V

RT10

SECT23

SECT22

COMB7•••••••••••••••••••••••• ••••••••••••
V
V

RT11

SECT26

COMB8••••••••••••
V
V

RT12

SECT28

SECT27

COMB9••••••••••••••••••••••••••• •••••••••
V
V

RT13

SECT34

COMBB••••••••••••••••••••••••

SECT33

COMBB••••••••••••

SECT16
V
V

RT1



602

:i8

611

614

620

623

626

632

635

641

644

SECT20

COMB1 ••••••••••••
v
V

RT2

SECT29

COMB2••••••••••••
V
V

RT3

SECT16
V

.v
RT4

SECT21

COMB3••••••••••••
v
V

RT5

•

•
647 SECT28

653 COMB4••••••••••••
v
v

656 RT6

659 SECT32

665 OUTLTC••••••••••••••••••••••••

669 SECT33

675 WCHAN ••••••••••••

678 INBB••••••••.•••

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

•



***************-****-****************** ***************-**********************
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *• JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *

VERSION 4.1 * * 609 SECOND STREET *
* * DAVIS, CALIFORNIA 95616 *

* RUN DATE 09MAY99 TIME 12:20:32 * * (916) 756-1104 *
* * * *
*-********************************-**** ***************************************

FN: SEVRDS3A.DAT May 1999 ADAPTED FROM SVRD05-2.DAT (HDR 5/98)
This model has one revision from the previous model. The previous model
is separated into two models for the routing of the Basin B complex.
The outflow hydrograph from the Basin B routing is the inflow for the
SEVRDS3B.DAT model downstream of the basin complex to the Gila Floodway.
************************************************************************
FN: SVRDOS-2.DAT May 1998 ADAPTED FROM SEVRDS.DAT (HDR 4/97)
This model has two revisions from the previous model.
1. Revised BASIN B and Outlet Channel routings to accomodate P-MIP

project overflows from the Gila Drain as described below.
2. Revised Basin 15 from detention to retention so that flows will not

bypassed to the SEVRDS Channel during the event. See more below.
*•••••*•••*************.*•••••••*******************-*********-********

•

•

HISTORY THIS MODEL: This model is a modification of ALT2c.DAT
.developed by HDR for the Al ternative Study for SEVRDS by HDR in
June 1995. SMF48TH.DAT(PRICE5) on the West side of 1-10 was included.
GILA1B.DAT(Gila Drain Floodway Model) was also included in this model.
ALT2c was a composite of HEC1 models from Price GEC Gila Drain Alternati
Drainage Report,HDR,Feb 1993(Price/Santan/Gila Drain GILADRY.DAT model),
South Mountain Freeway Concept Drainage Report, HDR, Feb 1993,(Segment V
PRICES.DAT model modified to SMF48th.DAT described below), and Gila
Drain Floodway Master Plan Report, Feb 1993(GILA1B.DAT model). The
original model was developed for the Price Freeway drainage system as
reported in "Hydrology Study: Price Expressway", ADOT Contract 88-24,
Dec. 1989. The model criteria is provided in that report. The basic
model has not changed since 1989. The model continues to be the model
record because the model was used to design the UPPer part of the
SEVRDS/Santan Channel system on Price Freeway for the Galveston to Frye
Interim Project.which included construction of Basin G and the outlet to
the Santan Channel.
************************************************************************
BASIN B DESIGN. Basin B was configured as a bypass basin in 1993. With
the fonnation of SEVRDS, the Basin was reconfigured as a multi-celled
basin with first flush containment cell, a treatment cell and a large
retention cell to capture flows above 800 cfs.("Initial Drainage Report
Santan Freeway:S6th St to Price Rd and Gila Drain Floodway to Basin B,"
Wood Patel & Assoc., Sept. 12, 1996.)
HDR prepared a detailed design of the Basin B complex in Feb. 1997.
The size of Basin B was increased from 385(9/96) to 450 af to limit bypa
flows to 900 cfs. This operation maximized the available storage on-site
and required moving the outlet channel to the west side of the Gila
Drain. This most recent model further optimized storage on site in
in Basin B to limit bypass flows to 800 cfs to allow Gila Drain
flows of up to 150 cfs to enter the outfall channel at the GRIC boundary

Basin B site has three basins: 1.First flush equalization/sedimentation
basin stores first 39 ac-ft of inflow into system. 2. A two-celled Watr
Quality Basin treats the first-flush post-event. This basin is not
included in the model. 3. An off-line retention basin, Basin B, has a
capacity of 450 ac-ft. Operation: The first flush is conveyed in the
Forebay Channel to Eq. Basin. Additional flow up to 804 cfs is bypassed
thru 3-10x4 control RCB to Outfall Chan. At about 600 cfs, flow begins



to spillover Basin B weir. At 100-yr peak of 2895 cfs, 804 cfs is
discharging to RCB and 2091 cfs is overflowing 1000' weir into Basin B
************************************************************************
SMF48th.DAT Model of the area west of 1-10 was significantly
changed in Feb. 1996 for the 48th St. ID study for Phoenix, including
the reconfiguration of Basin 15 as a retention basin as mentioned above.
A future connection of the 48th St.-Basin 15 to SEVRDS would be a pipe
to dewater Basin 15 post-event. Basin 15 will not increase design
discharge of the SEVRDS Channel during the event.
**********************************************************************

•
INITIAL ABSTRACTION USED TO REPRESENT DEVELOPMENT RETENTION PROVIDED
100 YEAR - 24 HOUR STORM
DMJM - PHOENIX
FILENAME: SEVRDS3A.DAT

70 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

COMPUTATION INTERVAL
TOTAL TIME BASE •.08 HOURS

83.25 HOURS

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

5
o

0000
1000

4 0
1115

19

HYDROGRAPH TIME DATA
NMIN

IDATE
!TIME

NQ
NDDATE
NDTIME
ICENT

IT

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME

. SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

•



RUNOFF SUMMARY

• FLOW IN CUBIC FEET PER SECOND
TI ME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE

HYDROGRAPH AT bash 764. 13.58 327. 255. 126. 6.76

HYDROGRAPH AT CHNDLR 100. 13.00 90. 90. 45. .00

2 COMBINED AT eehand 864. 13.58 417. 344. 171. 6.76

HYDROGRAPH AT intere 200. 12.17 38. 10. 3. .16

2 COMBINED AT adelTI 904. 13.58 428. 350. 174. 6.92

HYDROGRAPH AT basg 954. 14.00 337. 109. 36. 4.37

ROUTED TO rbasg 190. 16.83 180. 105. 36. 4.37 1180.46 16.83

ROUTED TO rtbasg 190. 16.92 180. 105. 36. 4.37

2 COMBINED AT einter 938. 13.58 569. 454. 211. 11.29

HYDROGRAPH AT MCSWL2 48. 13.17 15. 4. 1. .16

2 COMBINED .AT ebash 975. 13.58 581. 459. 212. 11.45

• ROUTED TO RT1 969. 13.58 581. 458. 212. 11.45

HYDROGRAPH AT MCSWL3 52. 13.17 17. 5. 2. .17

2 COMBINED AT COMB1 1011. 13.58 595. 463. 214. 11.62

HYDROGRAPH AT SECT25 222. 13.25 77. 24. 8. 1.00

ROUTED TO RT1 222. 13.50 77. 24. 8. 1.00

HYDROGRAPH AT SECT36 92. 13.33 34. 11. 4. .51

3 COMBINED AT SECT36 1315. 13.58 704. 498. 225. 13.13

HYDROGRAPH AT meel in 200. 12.08 29. 8. 3. .11

2 COMBINED AT cmcln 1332. 13.50 711. 504. 228. 13.24

ROUTED TO RT2536 1319. 13.58 711. 504. 228. 13.24

HYDROGRAPH AT RUSWL1 5. 14.75 4. 1. o. .21

ROUTED TO RT1 5. 14.83 4. 1. o. .21

HYDROGRAPH AT RUSWL2 2. 14.33 1. O. O. .09

ROUTED TO RT2 2. 14.58 1. O. O. .09

• HYDROGRAPH AT RUSWL3 42. 12.83 10. 3. 1. .10

4 COMBINED AT COMB1 1338. 13_58 722. 509_ 229. 13.64

ROUTED TO RT3 1334. 13.58 722. 509. 229. 13.64

HYDROGRAPH AT RUSWl4 3. 14.33 2. 1. O. .16



HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

5 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPHAT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

RUSWL5

RT4

RUSWL6

COMB2

RT5

RUSWL7

RUSWL8

RUSWL9

SW34

RT35

SECT9

SECT10

SECT10

RT1

COMB1

RT2

SECT16

SECT15

COMB2

RT3

SECT21

SECT22

COMB3

RT4

SECT12

RT5

SECT11

COMB4

RT6

SECT10

COMBS

RT7

SECT13

74.

73.

3.

73.

72.

2.

32.

64.

1365.

1345.

94.

9.

37.

37.

122.

121.

69.

94.

231.

229.

186.

143.

421.

417.

6.

6.

51.

51.

51.

65.

84.

84.

54.

12.50

12.58

14.00

12.58

12.67

14.00

12.33

12.42

13.58

13.67

12.75

13.17

12.92

13.08

12.83

13.42

12.67

13.25

13.42

13.67

12.83

12.75

12.92

13.08

15.08

15.58

13.25

13.25

13.50

12.75

13.33

13.92

12.92

12.

12.

2.

16.

16.

2.

4.

10.

748.

748.

22.

3.

11.

11.

35.

35.

13.

31.

78.

77.

44.

37.

157.

156.

5.

4.

21.

24.

24.

19.

42.

41.

26.

4.

4.

1

5.

5.

1.

1

3.

519.

519.

7.

1.

4.

4.

11.

11.

4.

9.

24.

24.

13.

12.

49.

49.

2.

2.

7.

9.

9.

6.

15.

15.

10.

1.

1.

O.

2.

2.

o.

O.

1.

233.

233.

2.

O.

1.

1.

4.

4.

1.

3.

8.

8.

4.

4.

16.

16.

1.

1.

2.

3.

3.

2.

5.

5.

3.

.09

.09

.15

.40

.40

.13

.06

.10

14.~3

14.33

.33

.03

.19

.19

.55

.55

.14

.31

1.00

1.00

.42

.82

2.24

2.24

.50

.50

.51

1.01

1.01

.50

1.51

1.51

1.00

•

•

•



ROUTED TO RT8

HYDROGRAPH AT SECT14

HYDROGRAPH AT SECT15

4 COMBINED AT COMB6

ROUTED TO RT9

HYDROGRAPH AT SECT24

ROUTED TO RT10

HYDROGRAPH AT SECT23

HYDROGRAPH AT SECT22

4 COMBINED AT COMB7

ROUTED TO RT11

HYDROGRAPH AT SECT26

2 COMBINED AT COMB8

ROUTED TO RT12

HYDROGRAPH AT SECT28

HYDROGRAPH AT SECT27

4 COMBINED AT COMB9

ROUTED TO RT13

HYDROGRAPH AT SECT34

54. 13.42

15. 14.50

81. 13.25

207. 13.67

207. 14.08

27. 13.75

27. 14.33

14. 15.17

79. 12.50

251. 14.17

251. 14.42

221. 13.33

365. 14.25

364. 14.50

71. 12.83

119. 13.92

761. 13.33

758. 13.50

93. 13.50

•

• '

•

3 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

COMBB

SECT33

COMBB

SECT16

RT1

SECT20

COMB1

RT2

SECT29

COMB2

RT3

SECT16

RT4

SECT21

2179.

126.

2221.

4.

4.

267.

267.

264.

95.

342.

332.

215.

212.

217.

13.58

12.75

13.58

14.83

15.83

12.42

12.42

12.75

13.00

12.75

13.00

12.75

13.08

12.83

26.

10.

31.

104.

104.

17.

17.

10.

13.

134.

134.

79.

207.

206.

23.

60.

439.

437.

39.

1217.

28.

1240.

3.

3.

38.

40.

39.

29.

68.

68.

49.

48.

53.

10.

4.

10.

39.

39.

7.

7.

4.

4.

54.

54.

24.

79.

79.

8.

20.

156.

155.

12.

687.

8.

695.

1.

1.

11.

12.

12.

9.

21.

21.

14.

14.

16.

3.

1.

3.

13.

13.

2.

2.

1.

1.

18.

18.

8.

26.

26.

3.

7.

52.

52.

4.

289.

3.

291.

O.

O.

4.

4.

4.

3.

7.

7.

5.

5.

5.

1.00

1.00

.69

4.20

4.20

1.00

1.00

1.00

.13

6.33

6.33

1.00

7.33

7.33

.69

1.00

11.26

11.26

.67

26.26

.26,

26.52

.23

.23

.29

.52

.52

.50

1.02

1.02

.50

.50

.59



2 COMBINED AT COMB3 405. 13.00 101. 30. 10. 1.09

ROUTED TO RT5 397. 13.33 100. 30. 10. 1.09

HYDROGRAPH AT SECT28 76. 12.92 21. 6. 2. .30 •
2 COMBINED AT COMB4 452. 13.25 120. 37. 12. 1.39

ROUTED TO RT6 443. 13.42 119. 37. 12. 1.39

HYDROGRAPH AT SECT32 135. 12.83 32. 10. 3. .33

3 COMBINED AT OUTLTC 719. 13.42 217. 68. 23. 2.74

HYDROGRAPH AT SECT33 126. 12.50 24. 8. 3. .53

2 COMBINED AT WCHAN 749. 13.42 241. 75. 25. 3.27

2 COMBINED AT INBB 2886. 13.58 1478. 770. 316. 29.79

•

•



• ISTAQ ELEMENT DT

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

INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO VOLUME DT PEAK TIME TO
PEAK PEAK

VOLUME

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

rtbasg MANE 3.00 189.98 1016.00 .93 5.00 189.97 1015.00 .93

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2162E+03 EXCESS= .OOOOE+OO OUTFLOW= .2162E+03 BASIN STORAGE= .4429E-02 PERCENT ERROR= .0

RT1 MANE 1.45 969.64 815.29 2.07 5.00 969.02 815.00 2.07

CONTINUITY SUMMARY (AC-FT) • INFLOW: .1262E+04 EXCESS: .OOOOE+OO OUTFLOW= .1262E+04 BASIN STORAGE= .4085E+00 PERCENT ERROR= -_1

RT1 MANE 4.87 222.35 809.68 .88 5.00 222.20 810.00 .88

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4703E+02 EXCESS= .OOOOE+OO OUTFLOW: .4699E+02 BASIN STORAGE= .1506E-05 PERCENT ERROR= .1

RT2536 MANE .67 1331.28 811.42 1.92 5.00 1319.15 815.00 1.92

~UITY SUMMARY (AC-FT) - INFLOW= .1355E+04 EXCESS= .OOOOE+OO OUTFLOW= .1355E+04 BASIN STORAGE= .2990E+00 PERCENT ERROR= .0

RT1 MANE 3.06 5.36 890.68 .26 5.00 5.36 890.00 .26

CONTINUITY SUMMARY (AC-FT) - INFLOW: .2950E+01 EXCESS= .OOOOE+OO OUTFLOW: .2951E+01 BASIN STORAGE= .1935E-08 PERCENT ERROR= .0

RT2 MANE 4.50 1.78 874.14 .20 5.00 1.78875.00 - .20

CONTINUITY SUMMARY (AC-FT) - INFLOW= ~9822E+00 EXCESS= .OOOOE+OO OUTFLOW: .9823E+00 BASIN STORAGE= .6775E-08 PERCENT ERROR= .0

RT3 MANE .99 1334.70 815.50 1.88 5.00 1333.57 815.00 1.88

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1365E+04 EXCESS= .OOOOE+OO OUTFLOW= .1365E+04 BASIN STORAGE= .4185E+00 PERCENT ERROR= .0

RT4 MANE 1.37 73.73 753.45 1.47 5.00 73.39 755.00 1.47

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6979E+01 EXCESS= .OOOOE+OO OUTFLOW: .6982E+01 BASIN STORAGE= .9618E-09 PERCENT ERROR= .0

• RT5 MANE 1.83 73.08 759.13 .48 5.00 72.50 760.00 .48

iNUITY SUMMARY (AC-FT) - INFLOW= .1024E+02 EXCESS= .OOOOE+OO OUTFLOW: .1024E+02 BASIN STORAGE= .9098E-08 PERCENT ERROR= .0

RT35 MANE 1.93 1360.69 818.86 1.81 5.00 1345.27 820.00 1.81



CONTINUITY SUMMARY (AC-FT) - INFLOW= .13S4E+04 EXCESS: .OOOOE+OO OUTFLOW= .13S4E+04 BASIN STORAGE= .8813E+00 PERCENT ERROR= -.1

RT1 MANE 5.00 36.77 786.27 .69 5.00 36.62 785.00 .69 •
CONTINUITY SUMMARY (AC-FT) - INFLOW= .6956E+01 EXCESS= .OOOOE+OO OUTFLOW= .6954E+01 BASIN STORAGE= .1052E-06 PERCENT ERROR= .0

RT2 MANE 4.93 121.84 808.21 .75 5.00 121.13 805.00 .75

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2200E+02 EXCESS= .OOOOE+OO OUTFLOW: .2200E+02 BASIN STORAGE= .1486E-04 PERCENT ERROR= .0

RT3 MANE 4.63 230.25 818.71 .91 5.00 228.81 820.00 .91

CONTINUITY SUMMARY (AC-FT) • INFLOW= .4828E+02 EXCESS= .OOOOE+OO OUTFLOW= .4830E+02 BASIN STORAGE= .2292E-04 PERCENT ERROR= -.1

RT4 MANE 5.00 419.26 783.77 .82 5.00 417.10 785.00 .82

CONTINUITY SUMMARY (AC·FT) - INFLOW= .9772E+02 EXCESS= .OOOOE+OO OUTFLOW= .9760E+02 BASIN STORAGE= .4090E-04 PERCENT ERROR= .1

rn~TINUITY SUMMARY (AC-FT) - INFLOW= .3839E+01 EXCESS= .OOOOE+OO.OUTFLOW= .3840E+01 BASIN STORAGE= .3322E-06 PERCENT ERROR=

RT5 MANE

RT6 MANE

5.00

5.00

6.32

51.30

934.56

809.64

.14

.33

5.00

5.00

6.32

51.26

935.00

810.00

.14

.33 •
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1787E+02 EXCESS= .OOOOE+OO OUTFLOW= .1786E+02 BASIN STORAGE= .1710E-05 PERCENT ERROR= .1

RT7 MANE 5.00 84.04 834.55 .38 5.00 83.94 835.00 .38

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3039E+02 EXCESS= .OOOOE+OO OUTFLOW= .3038E+02 BASIN STORAGE= .2638E-04 PERCENT ERROR= .0

RT8 MANE 5.00 53.94 805.24 .36 5.00 53.82 805.00 .36

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1908E+02 EXCESS= .OOOOE+OO OUTFLOW= .1919E+02 BASIN STORAGE= .2429E-05 PERCENT ERROR= -.6

RT9 MANE 4.97 206.80 843.86 .35 5.00 206.75 845.00 .35

CONTINUITY SUMMARY (AC-FT) - INFLOW= .7804E+02 EXCESS= .OOOOE+OO OUTFLOW= .7802E+02 BASIN STORAGE= .8735E-04 PERCENT ERROR= .0

RT10 MANE 4.91 27.28 863.89 .25 5.00 27.28 860.00 .25 •__ .,TINUITY SUMMARY (AC-FT) - INFLOW= .1329E+02 EXCESS= .OOOOE+OO OUTFLOW= .1329E+02 BASIN STORAGE= .1912E-05 PERCENT ERROR= .0

RT11 MANE 4.92 250.88 868.68 .32 5.00 250.68 865.00 .32



CONTINUITY SUMMARY (AC-FT) • INFLOW= .1074E+03 EXCESS= .OOOOE+OO OUTFLOW= .1076E+03 BASIN STORAGE= .1700E-03 PERCENT ERROR= -.2

e RT12 MANE 5.00 363.79 866.99 .40 5.00 363.70 870.00 .40

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1561E+03 EXCESS= .OOOOE+OO OUTFLOW= .1560E+03 BASIN STORAGE= .2962E-03 PERCENT ERROR= .0

RT13 MANE 5.00 757.89 809.76 .51 5.00 757.59 810.00 .51

CONTINUITY SUMMARY (AC·FT) - INFLOW= .3087E+03 EXCESS= .OOOOE+OO OUTFLOW= .3085E+03 BASIN STORAGE= .3493E-03 PERCENT ERROR= .1

RT1 MANE 5.00 4.13 948.98 •19 5.00 4.13 950.00 . .19

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2376E+01 EXCESS= .OOOOE+OO OUTFLOW= .2376E+01 BASIN STORAGE= .1754E-05 PERCENT ERROR= .0

RT2 MANE 3.85 263.74 765.08 .86 5.00 263.68 765.00 .86

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2387E+02 EXCESS= .OOOOE+OO OUTFLOW: .2393E+02 BASIN STORAGE= .1525E-04 PERCENT ERROR= -.2

RT3 MANE 3.80 336.66 775.86 .78 5.00 332.07 780.00 .78

eINUITY SUMMARY (AC·FT) - INFLOW: .4230E+02 EXCESS= .OOOOE+OO OUTFLOW= .4258E+02 BASIN STORAGE= .2116E-04 PERCENT ERROR= -.7

RT4 MANE 5.00 213.46 786.95 1.07 5.00 211.74 785.00 . 1.06

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2834E+02 EXCESS= .OOOOE+OO OUTFLOW= .2840E+02 BASIN STORAGE= .3142E-05 PERCENT ERROR= -.2

RT5 MANE 5.00 403.35 797.39 1.03 5.00 397.35 800.00 1.03

CONTINUITY SUMMARY (A~-FT) - INFLOW= .5995E+02 EXCESS= .OOOOE+OO OUTFLOW: .5991E+02 BASIN STORAGE= .1825E-04 PERCENT ERROR= .1

RT6 MANE 4.75 450.11 806.98 .98 5.00 443.39 805.00 .98

CONTINUITY SUMMARY (AC-FT) - INFLOW= .7263E+02 EXCESS= .OOOOE+OO OUTFLOW: .7253E+02 BASIN STORAGE= .2258E-04 PERCENT ERROR= .1

*** NORMAL END OF HEC-' ***

e



APPENDIX C - On-Site Hydraulic Analyses

Santan Freeway (56th Street to Kyrene Road) Arizona Department of Transportation
00173-317-044/Final Drainage Report



Computation
IProject SR202L 56th Street to Kyrene

ISubject IDF Curve

ITask ZONE 8

!JOb No.

IComputed JKE

ICheCked

ISheet 1

IDate 3/16/00

IDate

IOf 2

PART A RAINFALL DEPTHS
Depth (in) Depth (mm)

P 2yr,6hr 1.15 29.21
P 2yr,24hr 1.35 34.29
P 100yr,6hr 3.1 78.74
P 100yr,24 hr 3.6 91.44

PARTS
in mm

2yr,1 hr 0.912 23.160
100yr,1 hr 2.509 63.742
2yr,2hr 0.993 25.223
2yr,3hr 1.047 26.603
2yr,12hr 1.250 31.750
100yr,2hr 2.711 68.856
100yr,3hr 2.845 72.276
100yr,12hr 3.350 85.090

PARTe
ZONE6 ZONE 8

in mm in mm
2yr,5min 0.319 8.106 0.310 7.875

2yr,10min 0.492 12.507 0.465 11.812
2yr,15min 0.593 15.054 0.565 14.359
2yr,30min 0.757 19.223 0.748 18.992

100yr,5min 0.803 20.397 0.753 19.123
1OOyr,1Omin 1.255 31.871 1.154 29.321
1OOyr,15min 1.556 39.520 1.481 37.608
100yr,30min 2.033 51.631 2.008 50.994

PARTD

Frequency x y
5yr 0.674 0.278
10yr 0.496 0.449
25yr 0.293 0.669
50yr 0.146 0.835

500yr -0.337 1.381



Computation
IProject SR202L 56th Street to Kyrene

ISUbject IDF Curve

ITaSk ZONE 8

IJOb No.

IComputed JKE

IChecked

ISheet 2

IDate 3/16/0.

IDate

IOf 2

PARTE ZONE 8
RAINFALL DEPTH IN INCHES
Frequency

2 5 10 25 50 100 500
5 0.31 0.42 0.49 0.59 0.67 0.75 0.94

10 0.47 0.63 0.75 0.91 1.03 1.15 1.44
15 0.57 0.79 0.95 1.16 1.32 1.48 1.85
30 0.75 1.06 1.27 1.56 1.79 2.01 2.52
60 0.91 1.31 1.58 1.95 2.23 2.51 3.16

120 0.99 1.42 1.71 2.10 2.41 2.71 3.41
180 1.05 1.50 1.80 2.21 2.53 2.85 3.58
360 1.15 1.64 1.96 2.41 2.76 3.10 3.89
720 1.25 1.77 2.12 2.61 2.98 3.35 4.21

1440 1.35 1.91 2.29 2.80 3.20 3.60 4.52

RAINFALL DEPTH IN MILLIMETERS •Frequency
2 5 10 25 50 100 500

5 7.87 10.62 12.49 15.10 17.12 19.12 23.75
10 11.81 16.11 19.02 23.08 26.21 29.32 36.51
15 14.36 20.13 24.01 29.37 33.50 37.61 47.10
30 18.99 26.98 32.32 39.68 45.35 50.99 64.02
60 23.16 33.33 40.11 49.43 56.61 63.74 80.22

120 25.22 36.14 43.43 53.46 61.18 68.86 86.59
180 26.60 38.02 45.65 56.15 64.23 72.28 90.85
360 29.21 41.58 49.84 61.24 70.01 78.74 98.90
720 31.75 45.05 53.95 66.23 75.69 85.09 106.81

1440 34.29 48.53 58.06 71.22 81.36 91.44 114.72

•
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IJOb No.

•
Computation @~

IProject SR202L- 56th Street -Kyrene IComputed JKE IDate 8/15/00

ISubject Onsite Drainage !cheeked IDate

ITask 100% Drainage Areas ISheet 1 IOf 1

•

•

Area # Area (sq.ft) Area(Ac) C
1 68711.6 1.577 0.95
2 30275.9 0.695 0.77
3 47992.8 1.102 0.95
4 29308.1 0.673 0.95
5 Not Used #VALUEI -
6 31463 0.722 0.95
7 27278.5 0.626 0.95
8 35002.53 0.804 0.77
9 31318.8 0.719 0.95
10 27099.1 0.622 0.95
11 38751.1 0.890 0.77
12 31707.2 0.728 0.95
13 27626 0.634 0.95
14 Not Used #VALUEI -
15 31542.6 0.724 0.95
16 27432 0.630 0.95
17 38166.6 0.876 0.78
18 31501.3 0.723 0.95
19 27634 0.634 0.95
20 Not Used #VALUE! -
21 31605 0.726 0.95
22 27628.4 0.634 0.95
23 43576 1.000 0.77
24 31395 0.721 0.95
25 27356.5 0.628 0.95
26 Not Used #VALUE! -
27 30985 0.711 0.95
28 32315.7 0.742 0.95
29 16601.3 0.381 0.77
30 37605.6 0.863 0.95
31 47096.5 1.081 0.88
32 44415.4 1.020 0.91
33 96674.33 2.219 0.77
34 12029.84 0.276 0.81
35 32563 0.748 0.87
36 31379.99 0.720 0.89
37 43869.2 1.007 0.70
38 32333.73 0.742 0.88
39 39185.4 0.900 0.85

Area # Area (sq.ft) Area(Ac) C
40 17020 0.391 0.95
41. 65015.8 1.493 0.83
42 60723.32 1.394 0.80
43 43769.2 1.005 0.83
44 54658.4 1.255 0.82
45 42128.8 0.967 0.73
46 62108.9 1.426 0.80
47 67558.5 1.551 0.81
48 56432.4 1.296 0.80
49 49616.75 1.139 0.81
50 166672.96 3.826 0.80
51 110940.8 2.547 0.81
52 52186.88 1.198 0.81
53 42902.37 0.985 0.83
54 40533.8 0.931 0.84
55 56746.2 1.303 0.79
56 35697.88 0.820 0.86
57 33533.56 0.770 0.87
58 13459.7 0.309 0.90
59 18604.11 0.427 0.91

Kyrene Road
100 9332 0.214 0.95
101 9757.26 0.224 0.95
102 7948.18 0.182 0.95
103 8405.7 0.193 0.95
104 6564.3 0.151 0.95
105 29195.4 0.670 0.95
106 10420.7 0.239 0.95
107 8532 0.196 0.95



.'
DRAINAGE AREA 1

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

ITaSk DRAINAGE AREA 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.58 ac
0.64 ha

Rational Equation Parameters

Time of Concentration
TC=18.44*(L"O.5)*(Kb"O,52)*(S"-O.31 )*(i"-O.38) Tc=11.4*(L"O.5)*(Kb"O.52)*(S"-O.31 )*(i"-O.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.270 km 0.168 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 363.36 m 1192.11 ft
Downstream Elevation = 361.67 m 1186.57 ft
Watercourse slope (8) = 6.25 mlkm 32.98 ftImi

• Calculated Tc = 0.12 hr 0.12 hr
7.05 min 7.01 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.192 cms Q= 6.74 cfs



DRAINAGE AREA 1
50 YEAR DESIGN STORM FREQUENCY

lJObNO. 00173-317-044

Computation •
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

DRAINAGE AREA

!computed JKE

IChecked

50 YEAR DESIGN STORM FREQUENCY

IDate

IDate

5/15/00

Drainage Area 1.58 ac
0.64 hc

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-Q.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.270 km 0.168 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 363.36 m 1192.11 ft
Downstream Elevation = 361.67 m 1186.57 ft
Watercourse slope (S) = 6.25 mlkm 32.98 fUmi
Calculated Tc = 0.10 hr 0.10 hr

6.24 min 6.21 min

Determine Rainfall Intensity •
Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=cW360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.265 ems Q= 9.29 cfs

•



•
DRAINAGE AREA 2

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

!computed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 2 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.695 ac
0.28 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mm/hr 4.49 inlhr
Watercourse length (L) = 0.137 km 0.085 mi
Resistance Coefficient (Kb) = 0.08 0.08
Upstream Elevation = 362.76 m 1190.15 ft
Downstream Elevation = 361.65 m 1186.5 ft
Watercourse slope (5) = 8.13 rnlkm 42.94 ftImi
Calculated Tc = 0.16 hr 0.16 hr• 9.50 min 9.45 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mrnlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.765

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=eiA

% area
26
74

•

Q= 0.068 ems Q= 2.39 cfs



DRAINAGE AREA 2
50 YEAR DESIGN STORM FREQUENCY

IJObNO. 00173-317-044

Computation •
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA 2 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.695 ac
0.28 hc

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mm/hr 6.19 in/hr Figure 2-2
Watercourse length (L) = 0.137 km 0.085 mi
Resistance Coefficient (Kb) = 0.08 0.08 Table 2.1
Upstream Elevation = 362.76 m 1190.15 ft
Downstream Elevation = 361.65 m 1186.5 ft
Watercourse slope (S) = 8.13 rnIkm 42.94 ftlmi
Calculated Tc = 0.14 hr 0.14 hr

8.41 min 8.36 min

Determine Rainfall Intensity •
Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.765

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
26
74

Q= 0.094 cms Q= 3.29 cis

•



•
DRAINAGE AREA 3

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed

IChecked

JKE IDate

IDate

5/15/00

jTask DRAINAGE AREA 3 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.1 ac
0.45 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1\0.5)*(KbI\0.52)*(SI\-O.31)*(il\-O.38) Tc=11.4*(L1\0.5)*(KbI\O.52)*(SI\-O.31)*(il\-O.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.166 km 0.103 mi
Resistance CoeffiC?ient (Kb) = 0.02 0.02
Upstream Elevation = 363.05 m 1191.1 ft
Downstream Elevation = 361.75 m 1186.84 ft
Watercourse slope (S) = 7.83 mlkm 41.36 ftlmi

• Calculated Tc = 0.09 hr 0.09 hr
5.14 min 5.12 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.134 cms Q= 4.69 cfs



DRAINAGE AREA 3
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational MethodISubject

haSk DRAINAGE AREA 3

Icomputed JKE

IChecked

50 YEAR DESIGN STORM FREQUENCY

lDate

IDate

5/15/00

Drainage Area 1.1 ac
0.45 hc

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAQ.5)*(Kb"0.52)*(S"-Q.31 )*(i"-0.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(S"-0.31)*(i"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hourprecipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.166 km 0.103 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 363.05 m 1191.1 ft
Downstream Elevation = 361.75 m 1186.84 ft
Watercourse slope (S) = 7.83 mlkm 41.36 ftlmi
CalCUlated Tc = 0.08 hr 0.08 hr

4.55 min 4.53 min

Determine Rainfall Intensity •
Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.185 cms Q= 6.47 cfs

•



•
DRAINAGE AREA 4

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
lproject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 4 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.67 ac
0.27 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1I0.5)*(KbIl0.52)*(S"-O.31 )*(ill-Q.38) Tc=11.4*(L1I0.5)*(KbIIO.52)*(SII-Q.31)*(ill-Q.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.129 km 0.08 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 362.30 m 1188.64 ft
Downstream Elevation = 360.75 m 1183.56 ft
Watercourse slope (S) = 12.03 rnIkm 63.50 ftImi

• Calculated Tc = 0.07 hr 0.07 hr
3.97 min 3.95 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mrnlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.082 cms Q= 2.86 cis



DRAINAGE AREA 4
50 YEAR DESIGN STORM FREQUENCY

IJObNO. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.67 ac
0.27 hc

4 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LIIO.5)*(KbIl0.52)*(SA-Q.31 )'*(iA-0.38) Tc=11.4*(LAO.5)*(KbAO.52)'*(SA-Q.31 )*(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.129 km 0.08 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 362.30 m 1188.64 ft
Downstream Elevation = 360.75 m 1183.56 ft
Watercourse slope (S) = 12.03 m/km 63.50 ftlmi
Calculated Tc = 0.06 hr 0.06 hr

3.51 min 3.49 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calcula~ion

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.113 cms Q= 3.94 cfs

•



DRAINAGE AREA 6
10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE !oate

IDate

5/15/00

DRAINAGE AREA 6 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.72 ac
0.29 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(SA_O.31 )*(i"-O.38) Tc=11.4*(LAO.5)*(Kb"O.52)*(SA-Q.31 )*(iA-Q.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mm/hr 4.49 inlhr
Watercourse length (L) = 0.126 km 0.078 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 362.37 m 1188.88 ft
Downstream Elevation = 360.75 m 1183.56 ft
Watercourse slope (S) = 12.92 mlkm 68.21 ftImi

• Calculated Te = 0.06 hr 0.06 hr
3.83 min 3.81 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=eiAl360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.088 cms Q= 3.07 cis



DRAINAGE AREA 6
50 YEAR DESIGN STORM FREQUENCY

IJObNO. 00173-317-044

Computation •
IProject

lsubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

!computed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.72 ac
0.29 hc

6 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
TC=18.44"(LAO.5)"(Kb"O.52)"(SA_O.31 )"(iA-O.38) Tc=11.4"(LAO.5)'*(KbAO.52)'*(SA_0.31 )"(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 in/hr Figure 2-2
Watercourse length (L) = 0.126 km 0.078 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 362.37 m 1188.88 ft
Downstream Elevation = 360.75 m 1183.56 ft
Watercourse slope (S) = 12.92 mlkm 68.21 ftlmi
Calculated Tc = 0.06 hr 0.06 hr

3.39 min 3.38 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 in/hr

...... Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

Rational Coefficient -Desert D-30%

English
Q=ciA

% area
100
o

Q= 0.121 cms Q= 4.23 cis

•



•
DRAINAGE AREA 7

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed

!checked

JKE IDate

!Date

5/15/00

DRAINAGE AREA 7 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.63 ac
0.25 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"O.52)*(S"-O.31 )*(i"-O.38) Tc=11.4*(L"0.S)*(Kb"0.S2)*(S"-Q.31 )*(i"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.122 km 0.076 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 361.28 m 1185.31 ft
Downstream Elevation = 359.73 m 1180.23 ft
Watercourse slope (S) = 12.66 mlkm 66.84 ftImi

• Calculated Tc = 0.06 hr 0.06 hr
3.81 min 3.79 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 in/hr

*"* Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciAI360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= o.on cms Q= 2.69 cfs



DRAINAGE AREA 7
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.63 ac
0.26 hc

7 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LJ\0.5)*(KbJ\0.52)*(SJ\-0.31 )*(ih-0.38) Tc=11.4*(LJ\0.5)*(KbJ\0.52)*(SJ\-0.31 )*(iJ\-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mrnlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.122 km 0.076 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 361.28 m 1185.31 ft
Downstream Elevation = 359.73 m 1180.23 ft
Watercourse slope (5) = 12.66 rnIkm 66.84 ftlmi
Calculated Tc = 0.06 hr 0.06 hr

3.37 min 3.35 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciAl360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.106 ems Q= 3.70 cfs

•



•
DRAINAGE AREA 8

10 YEAR DESIGN STORM FREQUENCY

IJObNO. 00173-317-044

Computation
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 8 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.804 ac
0.33 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1\0.5)*(KbI\0.52)*(SI\-0.31 )*(i"-0.38) Tc=11.4*(L"O.5)*(KbI\0.52)*(SI\-0.31 )*(il\-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) 114.14 mm/hr 4.49 inlhr
Watercourse length (L) = 0.146 km 0.091 mi
Resistance Coefficient (Kb) = 0.08 0.08
Upstream Elevation = 361.42 m 1185.77 ft
Downstream Elevation = 359.63 m 1179.9 ft
Watercourse slope (S) = 12.22 rnlkm 64.51 ftImi
Calculated Tc = 0.14 hr 0.14 hr

• 8.66 min 8.62 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mm/hr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.7725

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
29
71

•

Q= 0.080 cms Q= 2.79 cfs



DRAINAGE AREA 8
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

!computed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA 8 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.804 ac
0.33 hc

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1\0.5)*(KbI\0.52)*(SI\-0.31 )*(il\-0.38) Tc=11.4*(LI\0.5)*(KbI\0.52)*(SI\-0.31 )*(il\-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mm/hr 6.19 in/hr Figure 2-2
Watercourse length (L) = 0.146 km 0.091 mi
Resistance Coefficient (Kb) = 0.08 0.08 Table 2.1
Upstream Elevation = 361.42 m 1185.77 ft
Downstream Elevation = 359.63 m 1179.9 ft
Watercourse slope (S) = 12.22 m/km 64.51 ftImi
Calculated Tc = 0.13 hr 0.13 hr

7.67 min 7.63 min

Determine Rainfall Intensity •
Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.7725

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
29
71

Q= 0.110 cms Q= 3.84 cfs

•



•
DRAINAGE AREA 9

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

!computed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 9 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.72 ac
029 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAQ.5)*(KbI\0.52)*(SI\-0.31 )*(il\-0.38) Tc=11.4*(LJ\0.5)*(KbJ\0.52)*(SJ\-0.31 )*(1J\-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.129 km 0.08 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 361.36 m 1185.55 ft
Downstream Elevation = 359.73 m 1180.23 ft
Watercourse slope (S) = 12.60 mlkm 66.50 ftlmi

• Calculated Tc = 0.07 hr 0.06 hr
3.91 min 3.89 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.088 cms Q= 3.07 cfs



DRAINAGE AREA 9
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.72 ac
0.29 hc

9 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"0.5}*(Kb"0.52)*(S"-0.31 )*(i"-0.38) Tc=11.4*(LAQ.5)*(Kb"0.52)*(S"-0.31 )*(i"-O.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 in/hr Figure 2-2
Watercourse length (L) = 0.129 km 0.08 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 361.36 m 1185.55 ft
Downstream Elevation = 359.73 m 1180.23 ft
Watercourse slope (S) = 12.60 mlkm 66.50 ft/mi
Calculated Te = 0.06 hr 0.06 hr

3.46 min 3.45 min

Determine Rainfall Intensity
•

Te=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.121 ems Q= 4.23 cfs

•



e·
DRAINAGE AREA 10

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

ITaSk DRAINAGE AREA 10 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.62 ac
0.25 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"O.52)*(S"-o.31 )*(i"-O.38) Tc=11.4*(L"O.5)*(Kb"O.52)*(S"-O.31 )*(i"-O.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.124 km 0.077 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 360.27 m 1181.98 fl
Downstream Elevation = 358.72 m 1176.9 fl
Watercourse slope (S) = 12.50 mlkm 65.97 flImi

e Calculated Tc = 0.06 hr 0.06 hr
3.85 min 3.83 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciAl360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

e

Q= 0.076 cms Q= 2.64 cfs



DRAINAGE AREA 10
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

!computed JKE

IChecked

IDate

lDate

5/15/00

DRAINAGE AREA

Drainage Area 0.62 ac
0.25 hc

10 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LJ'0.5)*(KbIl0.52)*(SII_0.31 )*(ill-0.38) Tc=11.4*(LII0.5)*(KbIl0.52)*(SII-0.31 )*(ill-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mrnlhr 6.19 in/hr Figure 2-2
Watercourse length (L) = 0.124 km 0.077 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 360.27 m 1181.98ft
Downstream Elevation = 358.72 m 1176.9 ft
Watercourse slope (S) = 12.50 rnIkm 65.97 ftImi
Calculated Tc = 0.06 hr 0.06 hr

3.41 min 3.39 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mrnlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.104 ems Q= 3.65 cis

•



.'
DRAINAGE AREA 11

10 YEAR DESIGN STORM FREQUENCY

IJObNO, 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed

!cheCked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 11 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.89 ac
0.36 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"0.5)*(Kb"O.52)*(S"-0.31 )*(i"-0.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-Q.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 11 min 11 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 108 mmlhr 4.3 in/hr
Watercourse length (L) = 0.212 km 0.132 mi
Resistance Coefficient (Kb) = 0.08 0.08
Upstream Elevation = 360.05 m 1181.28 ft
Downstream Elevation = 357.60 m 1173.23 ft
Watercourse slope (8) = 11.55 mlkm 60.98 ftlmi

• Calculated Tc = 0.18 hr 0.18 hr
10.84 min 10.74 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

11.00 min i= 108 mmlhr
4.3 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.77

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
28
72

•

Q= 0.083 cms Q= 2.95 cfs



DRAINAGE AREA 11
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

ITaSk DRAINAGE AREA 11 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.89 ae
0.36 he

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(S"-Q.31 )*(i"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.212 km 0.132 mi
Resistance Coefficient (Kb) = 0.08 0.08 Table 2.1
Upstream Elevation = 360.05 m 1181.28 ft
Downstream Elevation = 357.60 m 1173.23 ft
Watercourse slope (S) = 11.55 mlkm 60.98 fUmi
Calculated Tc = 0;16 hr 0.16 hr

9.40 min 9.35 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=cW360

0.95
0.70
0.77

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
28
72

Q= 0.121 ems Q= 4.24 cfs

•



•
DRAINAGE AREA 12

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 12 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.72 ac
0.29 ha

Rational Equation Parameters

Time of Concentration
TC=18.44*(L"O.o)*(Kb"0.o2)*(S"-0.31 )*(11\-0.38) TC=11.4*(L1\0.5)*(Kb"O.52)*(SJ\.,.0.31 )*(i"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.129 km 0.08 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 360.34 m 1182.22 ft
Downstream Elevation = 358.72 m 1176.9 ft
Watercourse slope (S) = 12.60 mlkm 66.50 ftImi

• Calculated Tc = 0.07 hr 0.06 hr
3.91 min 3.89 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 inlhr

..... Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.088 cms Q= 3.07 cfs



DRAINAGE AREA 12
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

!computed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.72 ac
0.29 hc

12 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mm/hr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.129 km 0.08 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 360.34 m 1182.22 ft
Downstream Elevation = 358.72 m 1176.9 ft
Watercourse slope (S) = 12.60 mlkm 66.50 ftImi
Calculated Tc = 0.06 hr 0.06 hr

3.46 min 3.45 min

Determine Rainfall Intensity •
Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.121 cms Q= 4.23 cfs

•



•
DRAINAGE AREA 13

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
Iproject

lSUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 13 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.63 ac
0.25 ha

Rational Equation Parameters

Time of Concentration
TC=18.44*(L"O.5)*(Kb"O.52)*(S"-Q.31 )*(i"-Q.38) Tc=11.4*(L"O.5)*(Kb"0.52)*(S"-0.31 )*(1"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.124 km 0.077 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 359.27 m 1178.7 ft
Downstream Elevation = 357.70 m 1173.56 ft
Watercourse slope (5) = 12.64 mlkm 66.75 ftlmi

• Calculated Tc = 0.06 hr 0.06 hr
3.83 min 3.81 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 in/hr

... Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.077 cms Q= 2.69 cfs



DRAINAGE AREA 13
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
lsubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

ITaSk DRAINAGE AREA 13 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.63 ac
0.26 hc

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1\0.5)*(KbI\0.52)*(SI\-0.31)*(i"-Q.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(S"-Q.31 )*(i"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.124 km 0.077 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 359.27 m 1178.7 ft
Downstream Elevation = 357.70 m 1173.56 ft
Watercourse slope (S) = 12.64 m/km 66.75 ftImi
Calculated Tc = 0.06 hr 0.06 hr

3.39 min 3.38 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.106 cms Q= 3.70 cis

•



•
DRAINAGE AREA 15

10 YEAR DESIGN STORM FREQUENCY

IJObNO. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 15 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.72 ac
0.29 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"O.52)*(SA.-O.31 )*(i"-O.38) TC=11.4*(L"O.5)*(Kb"O.52)*(S"-Q.31 )*(1"-Q.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.129 km 0.08 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 359.34 m 1178.94 ft
Downstream Elevation = 357.70 m 1173.56 ft
Watercourse slope (S) = 12.74 mlkm 67.25 ftImi

• Calculated Tc = 0.06 hr 0.06 hr
3.90 min 3.88 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.088 ems Q= 3.07 cfs



DRAINAGE AREA 15
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed JKE

!checked

IDate

IDate

5/15/00

[TaSk DRAINAGE AREA 15 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.72 ac
0.29 hc

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(KbAO.52)*(SA_0.31 )*(jA-Q.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA-Q.31 )*(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.129 km 0.08 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 359.34 m 1178.94 ft
Downstream Elevation = 357.70 m 1173.56 ft
Watercourse slope (S) = 12.74 m/km 67.25 ftImi
Calculated Tc = 0.06 hr 0,06 hr

3.45 min 3.43 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.121 cms Q= 4.23 cfs

•



•
DRAINAGE AREA 16

10 YEAR DESIGN STORM FREQUENCY

lJOb No. 00173-317-Q44

Computation

ISubject

SR202l 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed

ICheCked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 16 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.63 ac
0.25 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"O.52)*(S"-Q.31 )*(i"-O.38) Tc=11.4*(L"O.5)*(Kb"O.52)*(S"-Q.31 )*(i"-O.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (l) = 0.124 km 0.077 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 358.25 m 1175.37 ft
Downstream Elevation = 356.69 m 1170.23 ft
Watercourse slope (S) = 12.64 mlkm 66.75 ftlmi

• Calculated Tc = 0.06 hr 0.06 hr
3.83 min 3.81 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.077 ems Q= 2.69 cfs



DRAINAGE AREA 16
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

!computed JKE

IChecked

IDate

IDate

5115100

ITaSk DRAINAGE AREA 16 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.63 ac
0.26 hc

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LJ\O.5)*(KbJ\0.52)*(SJ\-Q.31 )*(iJ\-0.38) Tc=11.4*(L1\0.5)*(KbJ\0.52)*(SJ\-Q.31)*(il\-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.124 km 0.077 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 358.25 m 1175.37 ft
Downstream Elevation = 356.69 m 1170.23 ft
Watercourse slope (S) = 12.64 mlkm 66.75 ft/mi
Calculated Tc = 0.06 hr 0.06 hr

3.39 min 3.38 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.106 cms Q= 3.70 cfs

•



•
DRAINAGE AREA 17

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5115/00

haSk DRAINAGE AREA 17 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.88 ac
0.36 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"O.52)*(S"-o.31 )*(1"-0.38) Tc=11.4*(L"O.5)*(Kb"O.52)*(S"-o.31 )*(i"-O.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 11 min 11 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 108 mmlhr 4.3 inlhr
Watercourse length (L) = 0.212 km 0.132 mi
Resistance Coefficient (Kb) = 0.08 0.08
Upstream Elevation = 358.02 m 1174.6 ft
Downstream Elevation = 355.57 m 1166.56 ft
Watercourse slope (S) = 11.54 mlkm 60.91 ftImi

• Calculated Tc = 0.18 hr 0.18 hr
10.84 min 10.74 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

11.00 min i= 108 mmlhr
4.3 inlhr

...... Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.775

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
30
70

•

Q= 0.083 cms Q= 2.93 cfs



DRAINAGE AREA 17
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

!computed JKE

ICheCked

IDate

IDate

5/15/00

ITaSk DRAINAGE AREA 17 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.88 ac
0.36 hc

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(SA_0.31 )*(i"-0.38) Tc=11.4*(L"O.5)*(Kb"0.52)*(S"-O.31)*(iA-Q.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.212 km 0.132 mi
Resistance Coefficient (Kb) = 0.08 0.08 Table 2.1
Upstream Elevation = 358.02 m 1174.6 ft
Downstream Elevation = 355.57 m 1166.56 ft
Watercourse slope (S) = 11.54 m/km 60.91 ftlmi
Calculated Tc = 0.16 hr 0.16 hr

9.40 min 9.35 min

Determine Rainfall Intensity
•

Tc= 10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

Rainfall Runoff Cpefficient

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.775

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
30
70

Q= 0.121 ems Q= 4.22 cfs

•



DRAINAGE AREA 18
10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

/computed

IChecked

JKE IDate

IDate

5115/00

DRAINAGE AREA 18 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.72 ac
0.29 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"O.52)*(S"-O.31 )*(i"-O.38) Tc=11.4"(L"0.5)*(Kb"O.52)*(S"-o.31 )*(i"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (I) = 114.14 mmlhr 4.49 in/hr
Watercourse length (L) = 0.129 km 0.08 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 358.32 m 1175.59 ft
Downstream Elevation = 356.69 m 1170.23 ft
Watercourse slope (S) = 12.69 mlkm 67.00 ftlmi

• Calculated Tc = 0.07 hr 0.06 hr
3.90 min 3.88 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 inlhr

...... Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.088 cms Q= 3.07 cfs



DRAINAGE AREA 18
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

!computed JKE

ICheCked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.72 ac
0.29 hc

18 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(SA_0.31 )*(iA-0.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA-Q.31 )*(i"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mm/hr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.129 km 0.08 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 358.32 m 1175.59 ft
Downstream Elevation = 356.69 m 1170.23 ft
Watercourse slope (S) = 12.69 rnIkm 67.00 ftlmi
Calculated Tc = 0.06 hr 0.06 hr

3.46 min 3.44 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.121 cms Q= 4.23 cfs

•



•
DRAINAGE AREA 19

10 YEAR DESIGN STORM FREQUENCY

IJObNO. 00173-317-044

Computation
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

ITaSk DRAINAGE AREA 19 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.63 ac
0.25 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"O.52}*(S"-O.31 )*(i"-O.38) Tc=11.4*(L"O.5)*(Kb"O.52)*(S"-o.31 )*(i"-o.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mrnlhr 4.49 inlhr
Watercourse length (L) = 0.124 km O.Onmi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 357.23 m 1172.02 ft
Downstream Elevation = 355.67 m 1166.89 ft
Watercourse slope (S) = 12.62 rnIkm 66.62 ftImi

• Calculated Tc = 0.06 hr 0.06 hr
3.84 min 3.82 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mrnlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= a.on cms Q= 2.69 cfs



DRAINAGE AREA 19
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.63 ac
0.26 hc

19 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44"(LJ\0.5)"(KbJ\0.52)"(SJ\-Q.31 )'*(jJ\-0.38) Tc=11.4"(LJ\0.5)"(KbJ\0.52)"(SJ\-0.31 )'*(iJ\-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mrnlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.124 km 0.077 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 357.23 m 1172.02 ft
Downstream Elevation = 355.67 m 1166.89 ft
Watercourse slope (S) = 12.62 rnIkm 66.62 ftlmi
Calculated Tc = 0.06 hr 0.06 hr

3.40 min 3.38 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

...... Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.106 cms Q= 3.70 cfs

•



•
DRAINAGE AREA 21

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

\SUbjecl

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

ITaSk DRAINAGE AREA 21 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.72 ac
0.29 ha

Rational Equation Parameters

Time of Concentration
TC=18.44*(L"0.5)*(Kb"0.52)*(5"-0.31 )*(i"-O.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(5"-0.31 )*(i"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.129 km 0.08 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 357.30 m 1172.26 fl
Downstream Elevation = 355.67 m 1166.89 fl
Watercourse slope (5) = 12.71 mlkm 67.12 ftlmi

• Calculated Tc = 0.07 hr 0.06 hr
3.90 min 3.88 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.088 cms Q= 3.07 cfs



DRAINAGE AREA 21
50 YEAR DESIGN STORM FREQUENCY

Computation

IJOb No. 00173-317-044

Hl\ •
!SUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed JKE

IChecked

IDate

IDate

5/15/00

haSk DRAINAGE AREA 21 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.72 ac
0.29 hc

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(SA_0.31 )*(i"-0.38) Tc=11.4*(LAQ.5)*(KbAO.52)*(SA_0.31 )*(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.129 km 0.08 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 357.30 m 1172.26 ft
Downstream Elevation = 355.67 m 1166.89 ft
Watercourse slope (S) = 12.71 m/km 67.12 ftlmi
Calculated Tc = 0.06 hr 0.06 hr

3.45 min 3.44 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 in/hr

*** Tc< 10 min use 10 min as minimum

c=
c=
c=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.121 cms Q= 4.23 cfs

•



•
DRAINAGE AREA 22

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
IProject

ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15100

DRAINAGE AREA 22 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.63 ac
0.25 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"O.52)*(S"-O.31 )*(iA.-O.38) TC=11.4*(L"O.5)*(Kb"O.52)*(S"-O.31 )*(i"-O.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.126 km 0.078 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 355.77 m 1167.23 ft
Downstream Elevation = 354.76 m 1163.9 ft
Watercourse slope (S) = 8.09 mlkm 42.69 ftlmi

• Calculated Tc = 0.07 hr 0.07 hr
4.43 min 4.41 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 inlhr

.... Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.077 cms Q= 2.69 cfs



DRAINAGE AREA 22
50 YEAR DESIGN STORM FREQUENCY

IJObNO. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

ICheCked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.63 ae
0.26 he

22 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KIi'0.52)*(SA_0.31 )*(iA-0.38) Tc=11.4*(LAQ.5)*(KbAQ.52)*(SA_0.31 )*(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.126 km 0.078 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 355.77 m 1167.23 ft
Downstream Elevation = 354.76 m 1163.9 ft
Watercourse slope (S) = 8.09 mlkm 42.69 ftimi
Calculated Tc = 0.07 hr 0.07 hr

3.92 min 3.90 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.106 cms Q= 3.70 cfs

•



•
DRAINAGE AREA 23

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
\Project

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 23 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 1 ac
0.40 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAQ.5)*(KbI\0.52)*(SI\-0.31 )*(il\-0.38) Tc=11.4*(L1\0.5)*(KbI\0.52)*(SI\-0.31 )*(il\-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 11 min 11 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 108 mm/hr 4.3 inlhr
Watercourse length (L) = 0.212 km 0.132 mi
Resistance Coefficient (Kb) = 0.08 0.08
Upstream Elevation = 355.99 m 1167.93 ft
Downstream Elevation = 353.53 m 1159.89 ft
Watercourse slope (S) = 11.54 rnlkm 60.91 ftlmi
Calculated Tc = 0.18 hr 0.18 hr

• 10.84 min 10.74 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

11.00 min i= 108 mrnlhr
4.3 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.7725

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
29
71

•

Q= 0.094 cms Q= 3.32 cfs



DRAINAGE AREA 23
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 1 ac
0040 hc

23 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38) Tc=11A*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i.....0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mm/hr 6.19 in/hr Figure 2-2
Watercourse length (L) = 0.212 km 0.132 mi
Resistance Coefficient (Kb) = 0.08 0.08 Table 2.1
Upstream Elevation = 355.99 m 1167.93 ft
Downstream Elevation = 353.53 m 1159.89 ft
Watercourse slope (S) = 11.54 m/km 60.91 ftlmi
Calculated Tc = 0.16 hr 0.16 hr

9040 min 9.35 min

Determine Rainfall Intensity •
Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.7725

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
29
71

Q= 0.137 cms Q= 4.78 cfs

•



•
DRAINAGE AREA 24

10 YEAR DESIGN STORM FREQUENCY

IJObNO. 00173-317-044

Computation

ISUbjecl

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed

IChecked

JKE IDate

IDate

5115/00

DRAINAGE AREA 24 10 YEAR DESIGN STORM FREQUENCY·

Drainage Area 0.72 ac
0.29 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"0.52)"(SJ\-o.31)*(i"-0.38) Tc=11.4*(L"O.5)*(KbJ\0.52)*(S"-0.31 )*(i"-o.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.130 km 0.081 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 355.71 m 1167.03 ft
Downstream Elevation = 354.65 m 1163.56 ft
Watercourse slope (S) = 8.11 mlkm 42.84 ftImi

• Calculated Tc = 0.08 hr 0.07 hr
4.51 min 4.49 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciAl360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.088 cms Q= 3.07 cfs



DRAINAGE AREA 24
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
!sUbject

SR202l 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.72 ac
0.29 hc

24 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(lll().5)*(KbAO.52)*(SA_0.31 )*(iA-0.38) Tc=11.4*(lAO.5)*(KbAO.52)*(SA-Q.31 )*(iA-Q.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 in/hr Figure 2-2
Watercourse length (l) = 0.130 km 0.081 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 355.71 m 1167.03 ft
Downstream Elevation = 354.65 m 1163.56 ft
Watercourse slope (5) = 8.11 mlkm 42.84 ftlmi
Calculated Tc = 0.07 hr 0.07 hr

3.99 min 3.97 min

Determine Rainfall Intensity •
Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge CalcUlation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.121 cms Q= 4.23 cfs

•



•
DRAINAGE AREA 25

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5115100

DRAINAGE AREA 25 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.63 ac
0.25 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(lAO.5)*(KbAO.52)*(SA-Q.31 )*(iA-Q.38) Tc=11.4*(lAO.5)*(KbAO.52)*(SA_0.31 )*(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mrnlhr 4.49 inlhr
Watercourse length (L) = 0.127 km 0.079 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 355.20 m 1165.37 ft
Downstream Elevation = 353.64 m 1160.22 ft
Watercourse slope (S) = 12.35 rnIkm 65.19 ftlmi

• Calculated Tc = 0.07 hr 0.06 hr
3.91 min 3.89 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mrnlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.077 cms Q= 2.69 cfs



DRAINAGE AREA 25
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
IProject

ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed JKE

ICheCked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.63 ac
0.26 hc

25 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(Kb"0.52)*(SA_0.31 )*(iA-0.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA_0.31 )*(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 in/hr Figure 2-2
Watercourse length (L) = 0.127 km 0.079 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 355.20 m 1165.37 ft
Downstream Elevation = 353.64 m 1160.22 ft
Watercourse slope (S) = 12.35 mlkm 65.19 ftlmi
Calculated Te = 0.06 hr 0.06 hr

3.46 min 3.44 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.106 ems Q= 3.70 cfs

•



.'
DRAINAGE AREA 27

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 27 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.71 ac
0.29 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"O.52)*(S"-0.31 )*(i"-0.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.129 km 0.08 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 355.28 m 1165.61 ft
Downstream Elevation = 353.64 m 1160.22 ft
Watercourse slope ($) = 12.76 mlkm 67.37 ftImi

• Calculated Tc = 0.06 hr 0.06 hr
3.90 min 3.88 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=cW360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.087 cms Q= 3.03 cfs



DRAINAGE AREA 27
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

!cheCked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.71 ac
0.29 hc

27 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 in/hr Figure 2-2
Watercourse length (L) = 0.129 km 0.08 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 355.28 m 1165.61 ft
Downstream Elevation = 353.64 m 1160.22 ft
Watercourse slope (S) = 12.76 m/km 67.37 ftImi
calculated Tc = 0.06 hr 0.06 hr

3.45 min 3.43 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.119 cms Q= 4.18 cfs

•



•
DRAINAGE AREA 28

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

ICheCked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 28 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.74 ac
0.30 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(SA_O.31 )*(i"-O.38) Tc=11.4*(LAO.5)*(Kb"O.52)*(SA_O.31)*(iA-O.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mrnlhr 4.49 inlhr
Watercourse length (L) = 0.146 km 0.091 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 354.19 m 1162.04 ft
Downstream Elevation = 352.43 m 1156.28 ft
Watercourse slope (S) = 11.99 rnIkm 63.30 ftImi

• Calculated Tc = 0.07 hr 0.07 hr
4.24 min 4.22 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mrnlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.090 cms Q= 3.16 cfs



DRAINAGE AREA 28
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

ITaSk DRAINAGE AREA 28 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.74 ac
0.30 hc

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(SA-0.31 )*(iA-0.38) Tc=11.4*(LAO.5)*(KbAO.52)*(S"-0.31 )*(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.146 km 0.091 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 354.19 m 1162.04 ft
Downstream Elevation = 352.43 m 1156.28 ft
Watercourse slope (S) = 11.99 m1km 63.30 ftlmi
Calculated Tc = 0.06 hr 0.06 hr

3.75 min 3.73 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.124 cms Q= 4.35 cfs

•



•
DRAINAGE AREA 29

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
\Project

ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

\Computed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 29 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.38 ac
0.15 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1\0.5)*(KbI\0.52)*(SI\-0.31 )*(il\-0.38) Tc=11.4*(L1\0.5)*(KbI\0.52)*(SI\-0.31 )*(il\-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mm/hr 4.49 inlhr
Watercourse length (L) = 0.129 km 0.08 mi
Resistance Coefficient (Kb) = 0.08 0.08
Upstream Elevation = 353.95 m 1161.26 ft
Downstream Elevation = 352.33 m 1155.95 ft
Watercourse slope (S) = 12.57 mlkm 66.37 ftlmi
Calculated Tc = 0.13 hr 0.13 hr

• 8.05 min 8.01 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciAl360

0.95
0.70

0.7675

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
27
73

•

Q= 0.037 ems Q= 1.31 cfs



DRAINAGE AREA 29
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
IProject

ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.38 ac
0.15 hc

29 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1\0.5)*(KbI\0.52)*(SI\-0.31 )*(il\-0.38) Tc=11.4*(L1\0.5)*(KbI\0.52)*(SI\-0.31 )*(i"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 in/hr Figure 2-2
Watercourse length (L) = 0.129 km 0.08 mi
Resistance Coefficient (Kb) = 0.08 0.08 Table 2.1
Upstream Elevation = 353.95 m 1161.26 ft
Downstream Elevation = 352.33 m 1155.95 ft
Watercourse slope (S) = 12.57 rnIkm 66.37 ftlmi
Calculated Tc = 0.12 hr 0.12 hr

7.13 min 7.09 min

Determine Rainfall Intensity •
Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 infhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciAf360

0.95
0.70

0.7675

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
27
73

Q= 0.052 cms Q= 1.81 cfs

•



DRAINAGE AREA 30
10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

ICheCked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 30 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.86 ac
0.35 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"O.52)*(S"-O.31 )*(i"-O.38) Tc=11.4*(L"O.5)*(Kb"O.52)*(S"-0.31 )*(i"-O.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.146 km 0.091 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 354.26 m 1162.26 ft
Downstream Elevation = 352.35 m 1156 ft
Watercourse slope (S) = 13.03 m/km 68.79 ftlmi

• Calculated Tc = 0.07 hr 0.07 hr
4.13 min 4.11 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciAl360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.105 cms Q= 3.67 cfs



DRAINAGE AREA 30
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

ICheCked

IDate

IDate

5/15/00

ITaSk DRAINAGE AREA 30 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.86 ac
0.35 hc

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LI\0.5)*(KbI\0.52)*(SI\-Q.31 )*(i"-0.38) Tc=11.4*(LI\0.5)*(KbI\0.52)*(SA-Q.31 )*(il\-Q.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (I) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.146 km 0.091 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 354.26 m 1162.26 ft
Downstream Elevation = 352.35 m 1156ft
Watercourse slope (S) = 13.03 m/km 68.79 ftImi
Calculated Tc = 0.06 hr 0.06 hr

3.66 min 3.64 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.144 cms Q= 5.06 cfs

•



•
DRAINAGE AREA 31

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 1.08 ac
0.44 ha

31 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(S"-O.31 )*(i"-O.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA_O.31 )*(i"-O.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mm/hr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.151 km 0.094 mi
Resistance Coefficient (Kb) = 0.04 0.04 Table 2.1
Upstream Elevation = 352.99 m 1158.1 ft
Downstream Elevation = 351.12 m 1151.98 ft
Watercourse slope (S) = 12.33 rnIkm 65.11 ftlmi
Calculated Tc = 0.09 hr 0.09 hr

5.42 min 5.39 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mrnlhr
6.19 inlhr

-* Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8825

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
73
27

•

Q= 0.169 cms Q= 5.90 cfs



DRAINAGE AREA 31
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

ICheCked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 31 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.08 ac
0.44 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(S~.31)*(iA-Q.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA_0.31 )*(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 63.740 mm 2.51 in
Rainfall intensity (i) = 175.93 mmlhr 6.93 in/hr
Watercourse length (L) = 0.151 km 0.094 mi
Resistance Coefficient (Kb) = 0.04 0.04
Upstream Elevation = 352.99 m 1158.1 ft

Downstream Elevation = 351.12 m 1151.98 ft
Watercourse slope (S) = 12.33 rnIkm 65.11 ftlmi
Calculated Tc = 0.09 hr 0.09 hr

5.19 min 5.16 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mm/hr
6.93 inlhr

-* Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8825

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
73
27

Q= 0.189 cms Q= 6.60 cfs

•



e·,
DRAINAGE AREA 32

50 YEAR DESIGN STORM FREQUENCY

\JObNO. 00173-317-044

Computation

ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

loate

IDate

5/15/00

ITaSk DRAINAGE AREA 32 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.02 ac
0.41 ha

Rational Equation Parameters

TIme of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(SA-o.31 )*(iA-o.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA_O.31 )*(i"-O.38)

e

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.153 km 0.095 mi
Resistance Coefficient (Kb) = 0.04 0.04 Table 2.1
Upstream Elevation = 352.75 m 1157.32 ft
Downstream Elevation = 350.97 m 1151.49ft
Watercourse slope (S) = 11.62 m/km 61.37 ftlmi
Calculated Tc = 0.09 hr 0.09 hr

5.55 min 5.52 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 in/hr

...... Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.91

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
84
16

e

Q= 0.164 cms Q= 5.75 cfs



DRAINAGE AREA 32
100 YEAR DESIGN STORM FREQUENCY

IJObNO. 00173-317-044

Computation •
ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

lcomputed

IChecked

JKE IDate

IDate

5/15/00

haSk DRAINAGE AREA 32 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.02 ac
0.41 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbIl0.52)*(SII_0.31 )*(ill-0.38) Tc=11.4*(L1I0.5)*(Kb"O.52)*(511-O.31 )*(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 63.740 mm 2.51 in
Rainfall intensity (i) = 175.93 mmlhr 6.93 inihr
Watercourse length (L) = 0.153 km 0.095 mi
Resistance Coefficient (Kb) = 0.04 0.04
Upstream Elevation = 352.75 m 1157.32 ft
Downstream Elevation = 350.97 m 1151.49 ft
Watercourse slope (5) = 11.62 m1km 61.37 ftlmi
Calculated Tc. = 0.09 hr 0.09 hr

5.32 min 5.29 min

Determine Rainfall Intensity

•
Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mm/hr
6.93 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.91

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
84
16

Q= 0.184 cms Q= 6.43 cfs

•



•
DRAINAGE AREA 33

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

!cheCked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 2.22 ac
0.90 ha

33 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"0.5)*(Kb"O.52)*(S"-0.31 )*(i"-0.38) Tc=11.4*(L"O.5)*(Kb"0.52)*(S"-Q.31 )*(i"-Q.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity 17 min 17 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 125 mm/hr 4.9 inlhr Figure 2-2
Watercourse length (L) = 0.531 km 0.33 mi
Resistance Coefficient (Kb) = 0.08 0.08 Table 2.1
Upstream Elevation = 352.75 m 1157.32 ft
Downstream Elevation = 347.57 m 1140.32 ft
Watercourse slope (5) = 9.76 m/km 51.52 ftlmi
Calculated Tc = 0.28 hr 0.28 hr

17.08 min 17.02 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

17.00 min i= 125 mm/hr
4.9 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.7675

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
27
73

•

Q= 0.240 cms Q= 8.35 cfs



DRAINAGE AREA 33
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed

IChecked

JKE loate

IDate

5115100

DRAINAGE AREA 33 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 2.22 ac
0.90 ha

Rational Equation Parameters

Time of Concentration
TC=18.44*(LAO.5)*(Kb"0.52)*(SA_0.31 )*(iA-0.38) Tc=11.4*(LAO.5)*(Kb"0.52)*(SII_0.31 )*(iIl..0.38)

METRIC
Assumed Tc for rainfall intensity = 16 min
1-hour precipitation volume = 63.740 mm
Rainfall intensity (i) = 147 mm/hr
Watercourse length (L) = 0.531 km
Resistance Coefficient (Kb) = 0.08
Upstream Elevation = 352.75 m
Downstream Elevation = 347.57 m
Watercourse slope (S) = 9.76 m/km
Calculated Tc = 0.27 hr

16.06 min

Determine Rainfall Intensity

ENGLISH
16 min

2.51 in
5.6 in/hr

0.33 mi
0.08

1157.32 ft
1140.32 ft

51.52 ftlmi
0.27 hr

16.18 min •
Tc=

Rainfall Runoff Coefficient

16.00 min i= 147 mmlhr
5.6 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.7675

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
27
73

Q= 0.282 cms Q= 9.54 cfs

•



e·
DRAINAGE AREA 34

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed JKE

ICheCked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.28 ac
0.11 ha

34 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(SA-Q.31 )*(iA-Q.38) Tc=11.4*(LAO.5}*(KbAO.52}*(SA_0.31 )*(iA-0.38)

e

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.064 km 0.04 mi
Resistance Coefficient (Kb) = 0.08 0.08 Table2.1·
Upstream Elevation = 347.90 m 1141.39 ft
Downstream Elevation = 347.33 m 1139.52 ft
Watercourse slope (S) = 8.85 m/km 46.75 ftlmi
Calculated Tc = 0.09 hr 0.09 hr

5.62 min 5.59 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.805

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=eiA

% area
42
58

e

Q= 0.040 ems Q= 1.40 cfs



DRAINAGE AREA 34
100 YEAR DESIGN STORM FREQUENCY

IJObNo. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

!CheCked

JKE IDate

IDate

5/15/00

!Task DRAINAGE AREA 34 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.28 ac
0.11 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38) Tc=11.4*(L"0.5)*(Kb"O.52)*(S"-O.31 )*(i"-0.38)

Assumed Tc for rainfall intensity =
1-hour precipitation volume =
Rainfall intensity (i) =
Watercourse length (L) =
Resistance Coefficient (Kb) =
Upstream Elevation =
Downstream Elevation =
Watercourse slope (S) =
Calculated Tc =

Determine Rainfall Intensity

METRIC
10 min

63.740 mm
175.93 mmlhr
0.064 km
0.08

347.90 m
347.33 m

8.85 m/km
0.09 hr
5.38 min

ENGLISH
10 min

2.51 in
6.93 inlhr
0.04 mi
0.08

1141.39 ft
1139.52 ft

46.75 ftImi
0.09 hr
5.35 min •

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mm/hr
6.93 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.805

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
42
58

Q= 0.045 cms Q= 1.56 cfs

•



•
DRAINAGE AREA 35

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational MethodISUbject

ITaSk DRAINAGE AREA 35

IComputed JKE

IChecked

50 YEAR DESIGN STORM FREQUENCY

!Date

IDate

5/15/00

Drainage Area 0.75 ac
0.30 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(Kb"O.52)*(SI\-Q.31 )*(il\-O.38) Tc=11.4*(L"O.5)*(KbAO.52)*(SA-o.31 )*(iA-o.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.103 km 0.064 mi
Resistance Coefficient (Kb) = 0.04 0.04 Table 2.1
Upstream Elevation = 351.74 m 1154 ft
Downstream Elevation = 350.07 m 1148.52 ft
Watercourse slope (S) = 16.22 mlkm 85.63 ftImi
Calculated Tc = 0.07 hr 0.07 hr

4.11 min 4.09 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.865

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
66
34

•

Q= 0.115 cms Q= 4.02 cfs



DRAINAGE AREA 35
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-Q44

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed JKE IDate

IDate

5f15fOO

DRAINAGE AREA 35 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.75 ac
0.30 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1\0.5)*(KbI\0.52)*(SI\-0.31)*(il\-Q.38) Tc=11.4*(L1\0.5)*(KbI\0.52)*(SI\-0.31 )*(il\-0.38)

Assumed Tc for rainfall intensity =
1-hour precipitation volume =
Rainfall intensity (i) =
Watercourse length (L) =
Resistance Coefficient (Kb) =
Upstream Elevation =
Downstream Elevation =
Watercourse slope (S) =
Calculated Tc =

Determine Rainfall Intensity

METRIC
10 min

63.740 mm
175.93 mmfhr
0.103 km
0.04

351.74 m
350.07 m

16.22 mfkm
0.07 hr
3.94 min

ENGLISH
10 min

2.51 in
6.93 inlhr

0.064 mi
0.04
1154 ft

1148.52 ft
85.63 ftfmi

0.07 hr
3.91 min •

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mrnfhr
6.93 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciAf360

0.95
0.70

0.865

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
66
34

Q= 0.128 ems Q= 4.50 cfs

•



.'
DRAINAGE AREA 36

50 YEAR DESIGN STORM FREQUENCY

IJObNO, 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

ITaSk DRAINAGE AREA 36 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.72 ac
0.29 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(S"-O.31 )*(iA-O.38) Tc=11.4*(LAO.5)*(KbAO.52)*(S"-O.31 )*(i"-O.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 in/hr Figure 2-2
Watercourse length (L) = 0.111 km 0.069 mi
Resistance Coefficient (Kb) = 0.04 0.04 Table 2.1
Upstream Elevation = 351.89 m 1164.48 ft
Downstream Elevation = 350.48 m 1149.88 ft
Watercourse slope (S) = 12.63 rnIkm 66.67 ftlmi
Calculated Tc = 0.08 hr 0.08 hr

4.61 min 4.58 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8875

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
75
25

•

Q= 0.113 cms Q= 3.96 cfs



DRAINAGE AREA 36
100 YEAR DESIGN STORM FREQUENCY

/JOb No. 00173-317-044

Computation •
SR202L 56th Street-Kyrene IComputed JKE loate 5/15/00

Hydraulic Analysis with Rational MethodISUbject

/Task DRAINAGE AREA 36

IChecked

100 YEAR DESIGN STORM FREQUENCY

loate

Drainage Area 0.72 ac
0.29 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(KbAO.52)*(SA-Q.31 )*(iA-0.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA-Q.31 )*(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 63.740 mm 2.51 in
Rainfall intensity (i) = 175.93 mmlhr 6.93 inlhr
Watercourse length (L) = 0.111 km 0.069 mi
Resistance Coefficient (Kb) = 0.04 0.04
Upstream Elevation = 351.89 m 1154.48 ft
Downstream Elevation = 350.48 m 1149.88 ft
Watercourse slope (S) = 12.63 rnlkm 66.67 Wmi
Calculated Tc = 0.07 hr 0.07 hr

4.42 min 4.39 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mrnlhr
6.93 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8875

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
75
25

Q= 0.126 cms Q= 4.43 cfs

•



DRAINAGE AREA 37
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 1.01 ac
0.41 ha

37 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
TC=18.44*(LAO.5)*(KbAO.52)*(S"-O.31 )*(iA.O.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA-Q.31 )*(iA-O.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mrnlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.209 km 0.13 mi
Resistance Coefficient (Kb) = 0.08 0.08 Table 2.1
Upstream Elevation = 352.35 m 1156 ft
Downstream Elevation = 350.40 m 1149.61 ft
Watercourse slope (S) = 9.31 rnIkm 49.15 ftlmi
Calculated Tc = 0.17 hr 0.17 hr

9.97 min 9.92 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mrnlhr
6.19 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.7

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
o

100

•

Q= 0.125 cms Q= 4.38 cfs



DRAINAGE AREA 37
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

haSk DRAINAGE AREA 37 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.01 ac
0.41 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"0.5)*(KbAQ.52)*(S"-0.31 )*(i"-0.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38)

METRIC
Assumed Tc for rainfall intensity = 10 min
1-hour precipitation volume = 63.740 mm
Rainfall intensity (i) = 175.93 mm/hr
Watercourse length (L) = 0.209 km
Resistance Coefficient (Kb) = 0.08
Upstream Elevation = 352.35 m
Downstream Elevation = 350.40 m
Watercourse slope (S) = 9.31 mlkm
Calculated Tc = 0.16 hr

9.55 min

Determine Rainfall Intensity

ENGLISH
10 min

2.51 in
6.93 in/hr
0.13 mi
0.08
1156 ft

1149.61 ft
49.15 ftlmi
0.16 hr
9.50 min •

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mmlhr
6.93 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.7

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
o

100

Q= 0.140 cms Q= 4.90 cfs

•



.'
DRAINAGE AREA 38

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed JKE

ICheCked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.74 ac
0.30 ha

38 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(SA_O.31 )*(i"-O.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA_O.31 )*(iA-O.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall· intensity (i) = 157.25 mm/hr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.122 km 0.076 mi
Resistance Coefficient (Kb) = 0.04 0.04 Table 2.1
Upstream Elevation = 351.13 m 1152.01 ft
Downstream Elevation = 349.61 m 1147.01 ft
Watercourse slope (S) = 12.46 m/km 65.79 ftlmi
Calculated Tc = 0.08 hr 0.08 hr

4.86 min 4.83 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8825

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
73
27

•

Q= 0.115 cms Q= 4.04 cfs



DRAINAGE AREA 38
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15100

ITaSk DRAINAGE AREA 38 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.74 ac
0.30 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(Kb"O.52)*(SA_0.31 )*(iA-0.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA_0.31 )*(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 63.740 mm 2.51 in
Rainfall intensity (i) = 175.93 mrnlhr 6.93 inlhr
Watercourse length (L) = 0.122 km 0.076 mi
Resistance Coefficient (Kb) = 0.04 0.04
Upstream Elevation = 351.13 m 1152.01 ft
Downstream Elevation = 349.61 m 1147.01 ft
Watercourse slope (S) = 12.46 m/km 65.79 ftlmi
Calculated Tc = 0.08 hr 0.08 hr

4.65 min 4.63 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mrnlhr
6.93 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8825

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
73
27

Q= 0.129 cms Q= 4.53 cfs

•



•
DRAINAGE AREA 39

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed JKE

IChecked

IDate

IDate

5/15/00

haSk DRAINAGE AREA 39 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.9 ac
0.36 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"O.52)*(S"-0.31 )*(i"-O.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(1"-0.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.111 km 0.069 mi
Resistance Coefficient (Kb) = 0.04 0.04 Table 2.1
Upstream Elevation = 350.99 m 1151.55ft
Downstream Elevation = 349.61 m 1147.01 ft
Watercourse slope (S) = 12.46 mlkm 65.80 ftlmi
Calculated Te = 0.08 hr 0.08 hr

4.63 min 4.60 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.845

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
58
42

•

Q= 0.134 ems Q= 4.71 cis



DRAINAGE AREA 39
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
IProject

ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

!computed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 39 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.9 ac
0.36 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(Kb"0.52)*(5A-Q.31 )*(i"-0.38) Tc=11.4*(LAO.5)*(KbAQ.52)*(5"-0.31 )*(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 63.740 mm 2.51 in
Rainfall intensity (i) = 175.93 mmlhr 6.93 inlhr
Watercourse length (L) = 0.111 km 0.069 mi
Resistance Coefficient (Kb) = 0.04 0.04
Upstream Elevation = 350.99 m 1151.55 ft
Downstream Elevation = 349.61 m 1147.01 ft
Watercourse slope (5) = 12.46 mlkm 65.80 ftlmi
Calculated Tc = 0.07 hr 0.07 hr

4.43 min 4.41 min

Determine Rainfall Intensity

Tc= 10.00 min i= 175.93 mmlhr *** Tc< 10 min use 10 min as minimum
6.93 inlhr

Rainfall Runoff Coefficient

•
C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.845

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
58
42

Q= 0.150 cms Q= 5.27 cfs

•



DRAINAGE AREA 40
50 YEAR DESIGN STORM FREQUENCY

.' Computation

IJOb No, 00173-317-044

lil\
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed JKE

IChecked

IDate

IDate

5/15/00

/Task DRAINAGE AREA 40 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.39 ac
0.16 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"O.52)*(S"-O.31 )*(i"-O.38) Tc=11.4*(L"O.5)*(Kb"O.52)*(S"-o.31 )*(i"-o.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mrnlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.097 km 0.06 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 351.10 m 1151.89 ft
Downstream Elevation = 350.48 m 1149.87 ft
Watercourse slope (S) = 6.38 m1km 33.67 ftImi
Calculated Tc = 0.06 hr 0.06 hr

3.70 min 3.68 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mrnlhr
6.19 in/hr

*- Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.066 ems Q= 2.29 cfs



DRAINAGE AREA 40
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 40 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.39 ac
0.16 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1\0.5)*(KbI\0.52)*(SI\-0.31)*(i"-O.38) Tc=11.4*(L1\0.5)*(Kb"O.52)*(SI\-0.31)*(il\-0.38)

Assumed Tc for rainfall intensity =
1-hour precipitation volume =
Rainfall intensity (i) =
Watercourse length (L) =
Resistance Coefficient (Kb) =
Upstream Elevation =
Downstream Elevation =
Watercourse slope (S) =
Calculated Tc =

Determine Rainfall Intensity

METRIC
10 min

63.740 mm
175.93 mrnlhr
0.097 km

0.02
351.10 m
350.48 m

6.38 rnIkm
0.06 hr
3.55 min

ENGLISH
10 min

2.51 in
6.93 in/hr
0.06 mi
0.02

1151.89ft
1149.87 ft

33.67 ftlmi
0.06 hr
3.53 min •

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mrnlhr
6.93 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge CalCUlation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.073 cms Q= 2.57 cfs

•



DRAINAGE AREA 41
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

haSk DRAINAGE AREA 41 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.49 ac
0.60 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAQ.5)*(KbAO.52)*(SA-o.31 )*(i"-O.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA_O.31 )*(iA-O.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.322 km 0.2 mi
Resistance Coefficient (Kb) = 0.04 0.04 Table 2.1
Upstream Elevation = 355.10 m 1165.04 ft
Downstream Elevation = 350.08 m 1148.56 ft
Watercourse slope (S) = 15.61 rnlkm 82.40 ftlmi
Calculated Tc = 0.12 hr 0.12 hr

7.35 min 7.31 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.825

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
50
50

•

Q= 0.217 cms Q= 7.61 cfs



DRAINAGE AREA 41
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 41 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.49 ac
0.60 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(KbA O.52)*(SI\-Q.31 )*(iI\-Q.38) Tc=11.4*(LI\0.5)*(Kb"O.52)*(SI\-0.31 )*(il\-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 63.740 mm 2.51 in
Rainfall intensity (i) = 175.93 mrnlhr 6.93 inlhr
Watercourse length (L) = 0.322 km 0.2 mi
Resistance Coefficient (Kb) = 0.04 0.04
Upstream Elevation = 355.10 m 1165.04 ft
Downstream Elevation = 350.08 m 1148.56 ft
Watercourse slope (S) = 15.61 rnIkm 82.40 ftlmi
Calculated Tc = 0.12 hr 0.12 hr

7.04 min 7.00 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mm/hr
6.93 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.825

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
50
50

Q= 0.243 cms Q= 8.52 cfs

•



•
DRAINAGE AREA 42

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 1.4 ae
0.57 ha

42 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"O.52)*(SA_0.31 )*(i"-0.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA_O.31 )*(iA-Q.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 19 min 19 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 120 mmlhr 4.6 inlhr Figure 2-2
Watercourse length (L) = 0.402 km 0.25 mi
Resistance Coefficient (Kb) = 0.08 0.08 Table 2.1
Upstream Elevation = 349.34 m 1146.13 ft
Downstream Elevation = 347.33 m 1139.54 ft
Watercourse slope (S) = 4.99 mlkm 26.36 ftImi
Calculated Tc = 0.31 hr 0.31 hr

18.59 min 18.68 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

19.00 min i= 120 mrnlhr
4.6 inlhr

*** Te< 10 min use 10 min as minimum

C=
C=
C=

Discharge CalCUlation

Metric
Q=ciA/360

0.95
0.70
0.8

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=eiA

% area
40
60

•

Q= 0.151 ems Q= 5.15 cfs



DRAINAGE AREA 42
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-Q44

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed

ICheCked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 42 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.4 ac
0.57 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"0.5)*(Kb"0.52)*(S"-Q.31 )*(i"-0.38) Tc=11.4*(L"O.5)*(Kb"0.5.2)*(S"-Q.31 )*(i"-0.38)

METRIC
Assumed Tc for rainfall intensity = 18 min
1-hour precipitation volume = 63.740 mm
Rainfall intensity (i) = 130 mmlhr
Watercourse length (L) = 0.402 km
Resistance Coefficient (Kb) = 0.08
Upstream Elevation = 349.34 m
Downstream Elevation = 347.33 m
Watercourse slope (S) = 4.99 m/km
Calculated Tc = 0.30 hr

18.03 min

Determine Rainfall Intensity

ENGLISH
18 min

2.51 in
5.1 in/hr

0.25 mi
0.08

1146.13 ft
1139.54 ft

26.36 ftlmi
0.30 hr

17.96 min •
Tc=

Rainfall Runoff Coefficient

18.00 min i= 130 mm/hr
5.1 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
40
60

Q= 0.164 cms Q= 5.71 cfs

•



.'
DRAINAGE AREA 43

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 1.01 ac
0.41 ha

43 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"O.52)*(S"-O.31 )*(i"-Q.38) Tc=11.4*(L"O.5)*(Kb"O.52)*(S"-O.31 )*(i"-Q.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 in/hr Figure 2-2
Watercourse length (L) = 0.121 km 0.075 mi
Resistance Coefficient (Kb) = 0.04 0.04 Table 2.1
Upstream Elevation = 350.11 m 1148.64 ft
Downstream Elevation = 348.62 m 1143.76 ft
Watercourse slope (S) = 12.32 m1km 65.07 ftlmi
Calculated Tc = 0.08 hr 0.08 hr

4.84 min 4.82 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8325

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
53
47

•

Q= 0.149 cms Q= 5.20 cfs



DRAINAGE AREA 43
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 43 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.01 ac
0.41 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAQ.52)*(S"-O.31 )*(iA-0.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA_0.31 )*(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 63.740 mm 2.51 in
Rainfall intensity (i) = 175.93 mmlhr 6.93 inlhr
Watercourse length (L) = 0.121 km 0.075 mi
Resistance Coefficient (Kb) = 0.04 0.04
Upstream Elevation = 350.11 m 1148.64 ft
Downstream Elevation = 348.59 m 1143.67 ft
Watercourse slope (S) = 12.55 m/km 66.27 ftImi
Calculated Tc = 0.08 hr 0.08 hr

4.61 min 4.59 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mmlhr
6.93 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8325

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
53
47

Q= 0.166 cms Q= 5.83 cfs

•



•
DRAINAGE AREA 44

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

ITaSk DRAINAGE AREA - 44 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.26 ac
0.51 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44"(LAO.5)"(KbAO.52)"(SA-Q.31 )*(iA-Q.38) Tc=11.4*(LAQ.5)*(Kb"O.52)*(S"-O.31 )*(i"-O.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.127 km 0.079 mi
Resistance Coefficient (Kb) = 0.04 0.04 Table 2.1
Upstream Elevation = 350.52 m 1150 ft
Downstream Elevation = 348.59 m 1143.67 ft
Watercourse slope (S) = 15.18 mlkm 80.13 ftlmi
Calculated Tc = 0.08hr 0.08 hr

4.66 min 4.63 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

..... Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.82

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
48
52

•

Q= 0.183 cms Q= 6.40 cfs



DRAINAGE AREA 44
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

haSk DRAINAGE AREA 44 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.26 ac
0.51 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1\0.5)*(KbI\0.52)*(SI\-0.31 )*(jA-Q.38) Tc=11.4*(LAQ.5)*(KbAO.52)*(SI\-Q.31 )*(il\-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 63.740 mm 2.51 in
Rainfall intensity (i) = 175.93 mmlhr 6.93 in/hr
Watercourse length (L) = 0.127 km 0.079 mi
Resistance Coefficient (Kb) = 0.04 0.04
Upstream Elevation = 350.52 m 1150 ft
Downstream Elevation = 348.59 m 1143.67 ft
Watercourse slope (S) = 15.18 m/km 80.13 ftlmi
Calculated Tc = 0.07 hr 0.07 hr

4.46 min 4.44 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mm/hr
6.93 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge CalcUlation

Metric
Q=ciA/360

0.95
0.70
0.82

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
48
52

Q= 0.204 cms Q= 7.16 cfs

•



•
DRAINAGE AREA 45

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

haSk DRAINAGE AREA 45 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.97 ac
0.39 ha

Rational Equation Parameters

Time of Concentration
TC=18.44*(L"O.5)*(Kb"O.52)*(S"-Q.31 )*(i"-O.38) TC=11.4*(L"O.5)*(Kb"O.52)*(S"-O.31 )*(i"-O.35)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.257 km 0.16 mi
Resistance Coefficient (Kb) = 0.08 0.08 Table 2.1
Upstream Elevation = 354.26 m 1162.27 ft
Downstream Elevation = 350.76 m 1150.78 ft
Watercourse slope (S) = 13.60 mlkm 71.81 ftImi
Calculated Tc = 0.16 hr 0.16 hr

9.84 min 9.78 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mrnlhr
6.19 inlhr

.... Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.725

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
10
90

•

Q= 0.124 cms Q= 4.35 cfs



DRAINAGE AREA 45
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

!cheCked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 45 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.97 ac
0.39 ha

Rational Equation Parameters

Time of Concentration
TC=18.44*(L1\0.5)*(KbI\0.52)*(SI\-0.31)*(il\-0.38) Tc=11.4*(L1\0.5)*(KbI\0.52)*(SI\-0.31 )*(il\-0.38)

Assumed Tc for rainfall intensity =
1-hour precipitation volume =
Rainfall intensity (i) =
Watercourse length (L) =
Resistance Coefficient (Kb) =
Upstream Elevation =
Downstream Elevation =
Watercourse slope (S) =
Calculated Tc =

Determine Rainfall Intensity

METRIC
10 min

63.740 mm
175.93 mm/hr
0.257 km
0.08

354.26 m
350.76 m
13.60 mlkm
0.16 hr
9.42 min

ENGLISH
10 min

2.51 in
6.93 inlhr
0.16 mi
0.08

1162.27 ft
1150.78 ft

71.81 ftlmi
0.16 hr
9.37 min •

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mmlhr
6.93 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.725

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
10
90

Q= 0.139 cms Q= 4.87 cfs

•



•
DRAINAGE AREA 46

50 YEAR DESIGN STORM FREQUENCY

IJObNO. 00173-317-044

Computation

ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

!computed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 1.42 ac
0.57 ha

46 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration .
TC=18.44*(L"O.5)*(Kb"0.52)*(S"-o.31 )*(i"-O.38) TC=11.4*(L"0.5)*(Kb"O.52)*(S"-0.31 )*(i"-o.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.138 km 0.086 mi
Resistance Coefficient (Kb) = 0.04 0.04 Table 2.1
Upstream Elevation = 352.14 m 1155.33 ft
Downstream Elevation = 347.73 m 1140.84 ft
Watercourse slope (8) = 31.91 mlkm 168.49 ftlmi
Calculated Tc = 0.06 hr 0.06 hr

3.86 min 3.84 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8025

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
41
59

•

Q= 0.202 cms Q= 7.05 cfs



DRAINAGE AREA 46
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 46 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.42 ac
0.57 ha

Rational Equation Parameters

Time of Concentration
TC=18.44*(L"0.5)*(Kb"O.52)*(S"-0.31 )*(i"-0.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 63.740 mm 2.51 in
Rainfall intensity (i) = 175.93 mmlhr 6.93 inlhr
Watercourse length (L) = 0.145 km 0.09 mi
Resistance Coefficient (Kb) = 0.04 0.04
Upstream Elevation = 352.14 m 1155.33 ft
Downstream Elevation = 347.73 m 1140.84 ft
Watercourse slope (S) = 30.49 mlkm 161.00 ftImi
Calculated Tc = 0.06 hr 0.06 hr

3.84 min 3.82 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mmlhr
6.93 in/hr

*** Tc< 10 min use 10 minas minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8025

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
41
59

Q= 0.225 cms Q= 7.90 cis

•



.'
DRAINAGE AREA 46

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed JKE

'Checked

IDate

IDate

5/15/00

IraSk DRAINAGE AREA 47 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.56 ac
0.63 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAQ.5)*(KbJlO.52)*(SJI-Q.31 )*(iJl-O.38) Tc=11.4*(L"O.5)*(KbA O.52)*(SJI-Q.31 )*(i"-O.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.145 km 0.09 mi
Resistance Coefficient (Kb) = 0.04 0.04 Table 2.1
Upstream Elevation = 352.01 m 1154.89 ft
Downstream Elevation = 347.72 m 1140.81 ft
Watercourse slope (S) = 29.63 mlkm 156.44 ftlmi
Calculated Tc = 0.07 hr 0.07 hr

4.04 min 4.02 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.805

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
42
58

•

Q= 0.222 cms Q= 7.77 cfs



DRAINAGE AREA 46
100 YEAR DESIGN STORM FREQUENCY

IJObNO. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed

ICheCked

JKE IDate

IDate

5115/00

DRAINAGE AREA 47 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.56 ac
0.63 ha

Rational Equation Parameters

Time of Concentration
TC=18.44*(LAO.5)*(KbAO.52)*(SA_0.31 )*(iA-0.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA_0.31 )*(iA..0.38)

METRIC
Assumed Tc for rainfall intensity = 10 min
1-hour precipitation volume = 63.740 mm
Rainfall intensity (i) = 175.93 mmlhr
Watercourse length (L) = 0.145 km
Resistance Coefficient (Kb) = 0.04
Upstream Elevation = 352.01 m
Downstream Elevation = 347.72 m
Watercourse slope (S) = 29.63 mlkm
Calculated Tc = 0.06 hr

3.87 min

Determine Rainfall Intensity

ENGLISH
10 min

2.51 in
6.93 inlhr
0.09 mi
0.04

1154.89 ft
1140.81 ft
156.44 ftImi

0.06 hr
3.85 min •

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mm/hr
6.93 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.805

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
42
58

Q= 0.248 cms Q= 8.70 cfs

•



•
DRAINAGE AREA 48

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

!computed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA 48 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.296 ac
0.52 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1\0.5)*(KbI\0.52)*(SI\-0.31 )*(i"-0.38) Tc=11.4*(L1\0.5)*(KbI\0.52)*(SI\-0.31)*(il\-0.38)

•

Assumed Tc for rainfall intensity
1-hour precipitation volume
Rainfall intensity (i)
Watercourse length (L)
Resistance Coefficient (Kb)
Upstream Elevation
Downstream Elevation
Watercourse slope (S)
Calculated Tc

Determine Rainfall Intensity

=
=
=
=
=
=
=
=
=

METRIC
10 min

56.610 mm
157.25 mrnlhr

0.137 km
0.04

354.44 m
347.48 m

50.89 rnIkm
0.06 hr
3.32 min

ENGLISH
10 min

2.23 in
6.19 inlhr

0.085 mi
0.04

1162.85 ft
1140.01 ft
268.71 ftlmi

0.06 hr
3.30 min

Figure 2-2

Table 2.1

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mrnlhr
6.19 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.7975

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
39
61

•

Q= 0.183 cms Q= 6.40 cfs



DRAINAGE AREA 48
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 48 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.296 ac
0.52 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(lIl0.5)*(KbIl0.52)*(SII_0.31 )*(iII-0.38) Tc=11.4*(LII0.5)*(KbIl0.52)*(SII_0.31 )*(il\-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 63.740 mm 2.51 in
Rainfall intensity (i) = 175.93 mm/hr 6.93 in/hr
Watercourse length (L) = 0.137 km 0.085 mi
Resistance Coefficient (Kb) = 0.04 0.04
Upstream Elevation = 354.44 m 1162.85 ft
Downstream Elevation = 347.48 m 1140.01 ft
Watercourse slope (S) = 50.89 m/km 268.71 ftlmi
Calculated Tc = 0.05 hr 0.05 hr

3.18 min 3.16 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mm/hr
6.93 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.7975

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
39
61

Q= 0.204 cms Q= 7.16 cfs

•



•
DRAINAGE AREA 49

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

!computed JKE

IChecked

IDate

IDate

5/15/00

ITaSk DRAINAGE AREA 49 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.139 ac
0.46 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LJ\0.5)*(KbJ\0.52)*(SJ\-0.31 )*(iIl...0.38) Tc=11.4*(LJ\0.5)*(KbJ\0.52)*(SII...0.31 )*(iJ\-0.38)

•

Assumed Tc for rainfall intensity
1-hour precipitation volume
Rainfall intensity (i)
Watercourse length (L)
Resistance Coefficient (Kb)
Upstream Elevation
Downstream Elevation
Watercourse slope (S)
Calculated Tc

Determine Rainfall Intensity

=

=
=
=
=
=
=
=

METRIC
10 min

56.610 mm
157.25 mmlhr
0.121 km

0.04
348.05 m
347.48 m

4.67 mlkm
0.11 hr
6.54 min

ENGLISH
10 min

2.23 in
6.19 inlhr

0.075 mi
0.04

1141.88 ft
1140.03 ft

24.67 ftlmi
0.11 hr
6.51 min

Figure 2-2

Table 2.1

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8125

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
45
55

•

Q= 0.164 cms Q= 5.73 cfs



DRAINAGE AREA 49
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 49 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.139 ac
0.46 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(SA-0.31 )*(iA-0.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA_0.31 )*(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 63.740 mm 2.51 in
Rainfall intensity (i) 175.93 mm/hr 6.93 inlhr
Watercourse length (L) = 0.121 km 0.075 mi
Resistance Coefficient (Kb) = 0.04 0.04
Upstream Elevation = 348.05 m 1141.88 ft
Downstream Elevation = 347.48 m 1140.03 ft
Watercourse slope (S) = 4.67 mlkm 24.67 ftlmi
Calculated Tc = 0.10 hr 0.10 hr

6.27 min 6.23 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mm/hr
6.93 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge CalCUlation

Metric
Q=ciA/360

0.95
0.70

0.8125

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
45
55

Q= 0.183 cms Q= 6.41 cfs

•



DRAINAGE AREA 50
50 YEAR DESIGN STORM FREQUENCY

•
IJObNO.

Computation

00173-317-044

\Project

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 3.83 ac
1.55 ha

50 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(SA_0.31 )*(i"-0.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA_0.31 )*(iA-0.38)

•

Assumed Tc for rainfall intensity
1-hour precipitation volume
Rainfall intensity (i)
Watercourse length (L)
Resistance Coefficient (Kb)
Upstream Elevation
Downstream Elevation
Watercourse slope (5)
Calculated Tc

Determine Rainfall Intensity

=
=
=
=
=
=
=
=
=

METRIC
10 min

56.610 mm
157.25 mrnlhr
0.426 km
0.04

355.17 m
348.49 m

15.65 m/km
0.14 hr
8.45 min

ENGLISH
10 min

2.23 in
6.19 inlhr

0.265 mi
0.04

1165.24 ft
1143.34 ft

82.64 ftlmi
0.14 hr
8.41 min

Figure 2-2

Table 2.1

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mrnlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8025

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
41
59

•

Q= 0.544 cms Q= 19.03 cfs



DRAINAGE AREA 50
100 YEAR DESIGN STORM FREQUENCY

IJOb No.

Computation

00173-317-044

•
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE loate

loate

5/15/00

DRAINAGE AREA 50 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 3.83 ac
1.55 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(SA-0.31 )*(iA-0.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA_0.31 )*(iA-0.38)

Assumed Tc for rainfall intensity =
1-hour precipitation volume =
Rainfall intensity (i) =
Watercourse length (L) =
Resistance Coefficient (Kb) =
Upstream Elevation =
Downstream Elevation =
Watercourse slope (S) =
Calculated Tc =

Determine Rainfall Intensity

METRIC
10 min

63.740 mm
175.93 mmlhr
0.426 km
0.04

355.17 m
348.49 m

15.65 m/km
0.13 hr
8.10 min

ENGLISH
10 min

2.51 in
6.93 in/hr

0.265 mi
0.04

1165.24 ft
1143.34 ft

82.64 ftfmi
0.13 hr
8.05 min •

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mmfhr
6.93 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8025

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
41
59

Q= 0.608 cms Q= 21.30 cfs

•



•
DRAINAGE AREA 51

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

ICheCked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 2.55 ac
1.03 ha

51 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1\0.5)*(KbI\0.52)*(SI\-0.31)*(il\-0.38) Tc=11.4*(L1\0.5)*(KbI\0.52)*(SI\-0.31 )*(il\-0.38)

•

Assumed Tc for rainfall intensity
1-hour precipitation volume
Rainfall intensity (i)
Watercourse length (L)
Resistance Coefficient (Kb)
Upstream Elevation
Downstream Elevation
Watercourse slope (5)
Calculated Tc

Determine Rainfall Intensity

=
=
=
=
=

=
=
=

METRIC
10 min

56.610 mm
157.25 mmlhr
0.354 km

0.04
355.15 m
348.21 m

19.59 m/km
0.12 hr
7.18 min

ENGLISH
10 min

2.23 in
6.19 inlhr
0.22 mi
0.04

1165.18 ft
1142.43 ft

103.41 ftlmi
0.12 hr
7.14 min

Figure 2-2

Table 2.1

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8125

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
45
55

•

Q= 0.366 cms Q= 12.82 cfs



DRAINAGE AREA 51
100 YEAR DESIGN STORM FREQUENCY

!JOb No. 00173-317-044

Computation •
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 51 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 2.55 ac
1.03 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(SA-0.31 )*(iA-0.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA-0.31 )*(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 63.740 mm 2.51 in
Rainfall intensity (i) = 175.93 mmlhr 6.93 in/hr
Watercourse length (L) = 0.354 km 0.22 mi
Resistance Coefficient (Kb) = 0.04 0.04
Upstream Elevation = 355.15 m 1165.18 ft
Downstream Elevation = 348.21 m 1142.43 ft
Watercourse slope (S) = 19.59 m/km 103.41 ftlmi
Calculated Tc = 0.11 hr 0.11 hr

6.88 min 6.84 min

Determine Rainfall Intensity •
Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mm/hr
6.93 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8125

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
45
55

Q= 0.410 cms Q= 14.36 cis

•



•
DRAINAGE AREA 52

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

!SUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 1.19 ac
0.48 ha

52 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(SA-Q.31 )*(i"-O.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA-Q.31 )*(iA-Q.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min "10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.121 km 0.075 mi
Resistance Coefficient (Kb) = 0.04 0.04 Table 2.1
Upstream Elevation = 348.05 m 1141.88 ft
Downstream Elevation = 347.48 m 1140.03 ft
Watercourse slope (S) = 4.67 mlkm 24.67 ftlmi
Calculated Tc = 0.11 hr 0.11 hr

6.54 min 6.51 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

.- Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciAI360

0.95
0.70

0.8075

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
43
57

•

Q= 0.170 cms Q= 5.95 cfs



DRAINAGE AREA 52
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 52 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.19 ac
0.48 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1\0.5)*(Kb"O.52)*(SI\-0.31 )*(il\-0.38) Tc=11.4*(L1\0.5)*(KbI\0.52)*(SI\-0.31)*(il\-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 63.740 mm 2.51 in
Rainfall intensity (i) = 175.93 mrnlhr 6.93 in/hr
Watercourse length (L) = 0.121 km 0.075 mi
Resistance Coefficient (Kb) = 0.04 0.04
Upstream Elevation = 348.05 m 1141.88 ft
Downstream Elevation = 347.48 m 1140.03 ft
Watercourse slope (S) = 4.67 m/km 24.67 ftlmi
Calculated Tc = 0.10 hr 0.10 hr

6.27 min 6.23 min

Determine Rainfall Intensity

•
Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mm/hr
6.93 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8075

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
43
57

Q= 0.190 cms Q= 6.66 cfs

•



•
DRAINAGE AREA 53

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

!computed JKE

!checked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.99 ac
0.40 ha

53 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1I0.5)*(KbIl0.52)*(SII-0.31 )*(iII-0.38) Tc=11.4*(L1I0.5)*(KbIl0.52)*(SII-0.31 )*(ill-0.38)

•

Assumed Tc for rainfall intensity
1-hour precipitation volume
Rainfall intensity (i)
Watercourse length (L)
Resistance Coefficient (Kb)
Upstream Elevation
Downstream Elevation
Watercourse slope (S)
Calculated Tc

Determine Rainfall Intensity

=
=
=
=
=
=
=
=
=

METRIC
10 min

56.610 mm
157.25 mm/hr
0.121 km

0.04
348.45 m
347.78 m

5.58 rnIkm
0.10 hr
6.19 min

ENGLISH
10 min

2.23 in
6.19 in/hr

0.075 mi
0.04

1143.21 ft
1141 ft

29.47 ftlmi
0.10 hr
6.16 min

Figure 2-2

Table 2.1

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.83

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
52
48

•

Q= 0.145 cms Q= 5.09 cfs



DRAINAGE AREA 53
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

/computed

IChecked

JKE loate

loate

5/15/00

DRAINAGE AREA 53 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.99 ac
0.40 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38)

Assumed Tc for rainfall intensity =
1-hour precipitation volume =
Rainfall intensity (i) =
Watercourse length (L) =
Resistance Coefficient (Kb) =
Upstream Elevation =
Downstream Elevation =
Watercourse slope (S) =
Calculated Tc =

Determine Rainfall Intensity

METRIC
10 min

63.740 mm
175.93 mm/hr
0.121 km

0.04
348.45 m
347.78 m

5.58 m/km
0.10 hr
5.93 min

ENGLISH
10 min

2.51 in
6.93 in/hr

0.075 mi
0.04

1143.21 ft
1141 ft

29.47 ftlmi
0.10 hr
5.90 min •

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mrnlhr
6.93 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.83

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
52
48

Q= 0.163 cms Q= 5.69 cfs

•



DRAINAGE AREA 54
50 YEAR DESIGN STORM FREQUENCY

• Computation

IJOb No. 00173-317-044

lil\
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

ITaSk DRAINAGE AREA 54 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.94 ac
0.38 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"O.52)*(S"-Q.31 )*(i"-O.38) Tc=11.4*(L"O.5)*(Kb"O.52)*(S"-O.31 )*(i"-Q.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (I) = 157.25 mrnlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.121 km 0.075 mi
Resistance Coefficient (Kb) = 0.04 0.04 Table 2.1
Upstream Elevation = 348.45 m 1143.21 ft
Downstream Elevation = 347.78 m 1141 ft
Watercourse slope (S) = 5.58 rnIkm 29.47 ftImi
Calculated Tc = 0.10 hr 0.10 hr

6.19 min 6.16 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mrnlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.84

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
56
44

•

Q= 0.140 ems Q= 4.89 cfs



DRAINAGE AREA 54
100 YEAR DESIGN STORM FREQUENCY

IJObNO. 00173-317-044

Computation •
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 54 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.94 ac
0.38 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(KbAQ.52)*(S"-0.31 )*(i"-Q.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38)

Assumed Tc for rainfall intensity =
1-hour precipitation volume =
Rainfall intensity (i) =
Watercourse length (L) =
Resistance Coefficient (Kb) =
Upstream Elevation =
Downstream Elevation =
Watercourse slope (S) =
Calculated Tc =

Determine Rainfall Intensity

METRIC
10 min

63.740 mm
175.93 mm/hr
0.121 km
0.04

348.45 m
347.78 m

5.58 mlkm
0.10 hr
5.93 min

ENGLISH
10 min

2.51 in
6.93 in/hr

0.075 mi
0.04

1143.21 ft
1141 ft

29.47 Wmi
0.10 hr
5.90 min •

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mmlhr
6.93 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.84

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
56
44

Q= 0.156 cms Q= 5.47 cis

•



•
DRAINAGE AREA 55

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

!computed JKE

IChecked

IDate

IDate

5/15/00

ITaSk DRAINAGE AREA 55 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.3 ac
0.53 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1I0.5)*(Kb"O.52)*(SII-0.31 )*(ill-O.38) Tc=11.4*(L1I0.5)*(KbIl0.52)*(SIl-0.31 )*(ill-0.38)

•

Assumed Tc for rainfall intensity
i-hour precipitation volume
Rainfall intensity (i)
Watercourse length (L)
Resistance Coefficient (Kb)
Upstream Elevation
Downstream Elevation
Watercourse slope (S)
Calculated Tc

Determine Rainfall Intensity

=
=
=
=
=
=
=
=
=

METRIC
10 min

56.610 mm
157.25 mm/hr

0.156 km
0.04

354.48 m
347.48 m
44.89 rnlkm

0.06 hr
3.69 min

ENGLISH
10 min

2.23 in
6.19 inlhr

0.097 mi
0.04
1163 ft

1140.01 ft
237.01 ftlmi

0.06 hr
3.67 min

Figure 2-2

Table 2.1

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mrnlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.7875

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
35
65

•

Q= 0.181 cms Q= 6.34 cfs



DRAINAGE AREA 55
100 YEAR DESIGN STORM FREQUENCY

IJObNO. 00173-317-044

Computation •
ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

ITaSk DRAINAGE AREA 55 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 1.3 ac
0.53 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LJ\0.5)*(KbJ\0.52)*(S"-0.31 )*(iJ\-0.38) Tc=11.4*(LJ\0.5)*(KbJ\0.52)*(SJ\-0.31 )*(iJ\-0.38)

Assumed Tc for rainfall intensity =
1-hour precipitation volume =
Rainfall intensity (i) =
Watercourse length (L) =
Resistance Coefficient (Kb) =
Upstream Elevation =
Downstream Elevation =
Watercourse slope (S) =
Calculated Tc =

Determine Rainfall Intensity

METRIC
10 min

63.740 mm
175.93 mmlhr
0.156 km

0.04
354.48 m
347.48 m
44.89 mlkm
0.06 hr
3.53 min

ENGLISH
10 min

2.51 in
6.93 inlhr

0.097 mi
0.04
1163 ft

1140.01 ft
237.01 ftlmi

0.06 hr
3.51 min •

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mm/hr
6.93 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.7875

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
35
65

Q= 0.203 cms Q= 7.09 cfs

•



DRAINAGE AREA 56
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

'Computation
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.82 ac
0.33 ha

56 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1\0.5)*(Kb"O.52)*(SI\-0.31 )*(il\-0.38) Tc=11.4*(L1\0.5)*(KbI\0.52)*(SI\-Q.31 )*(il\-0.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.121 km 0.075 mi
Resistance Coefficient (Kb) = 0.04 0.04 Table 2.1
Upstream Elevation = 348.85 m 1144.53 ft
Downstream Elevation = 348.18 m 1142.33 ft
Watercourse slope (5) = 5.56 rnlkm 29.33 ftlmi
Calculated Tc = 0.10 hr 0.10 hr

6.20 min 6.17 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mrnlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.8575

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
63
37

•

Q= 0.124 cms Q= 4.35 cfs



DRAINAGE AREA 56
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed

IChecked

JKE IDate

/Date

5/15/00

DRAINAGE AREA 56 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.82 ac
0.33 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44"(LAO.5)"(Kbll().52)"(SA_0.31 )"(iA-0.38) Tc=11.4"(LAO.5)"(KbAO.52)"(SA_0.31 )"(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 63.740 mm 2.51 in
Rainfall intensity (i) = 175.93 mmlhr 6.93 in/hr
Watercourse length (L) = 0.121 km 0.075 mi
Resistance Coefficient (Kb) = 0.04 0.04
Upstream Elevation = 348.85 m 1144.53 ft
Downstream Elevation = 348.18 m 1142.33 ft
Watercourse slope (S) = 5.56 mlkm 29.33 ftImi
Calculated Tc = 0.10 hr 0.10 hr

5.94 min 5.91 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mmlhr
6.93 in/hr

...... Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95

0.70
0.8575

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
63
37

Q= 0.139 cms Q= 4.87 cfs.

•



DRAINAGE AREA 57
50 YEAR DESIGN STORM FREQUENCY

IJObNO. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5115/00

DRAINAGE AREA

Drainage Area 0.77 ac
0.31 ha

57 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"0.5)*(Kb"O.52)*(S"-Q.31 )*(i"-Q.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(S"-Q.31 )*(i"-0.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.121 km 0.075 mi
Resistance Coefficient (Kb) = 0.04 0.04 Table 2.1
Upstream Elevation = 349.08 m 1145.26 ft
Downstream Elevation = 348.18 m 1142.33 ft
Watercourse slope (S) = 7.40 mlkm 39.07 ftImi
Calculated Tc = 0.09 hr 0.09 hr

5.67 min 5.64 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.865

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
66
34

•

Q= 0.118 cms Q= 4.12 cfs



DRAINAGE AREA 57
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 57 100 YEAR DESIGN STORM FREQUENCY

Drainage Area o.n ac
0.31 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(SA-0.31 )*(iA-0.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA-Q.31 )*(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 63.740 mm 2.51 in
Rainfall intensity (i) = 175.93 mm/hr 6.93 in/hr
Watercourse length (L) = 0.121 km 0.075 mi
Resistance Coefficient (Kb) = 0.04 0.04
Upstream Elevation = 349.08 m 1145.26 ft
Downstream Elevation = 348.18 m 1142.33 ft
Watercourse slope (S) = 7.40 mlkm 39.07 fVmi

Calculated Tc = 0.09 hr 0.09 hr
5.43 min 5.40 min

Determine Rainfall Intensity

Tc= 10.00 min i= 175.93 mmlhr *** Tc< 10 min use 10 min as minimum
6.93 inlhr

Rainfall Runoff Coefficient

•
C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70

0.865

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
66
34

Q= 0.132 cms Q= 4.62 cfs

•



•
DRAINAGE AREA 58

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.31 ac
0.13 ha

58 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
TC=18.44*(L1\0.5)*(KbI\0.52)*(SI\-0.31 )*(il\-0.38) Tc=11.4*(LI\0.5)*(KbI\0.52)*(SI\-0.31 )*(il\-0.38)

•

Assumed Tc for rainfall intensity
1-hour precipitation volume
Rainfall intensity (i)
Watercourse length (L)
Resistance Coefficient (Kb)
Upstream Elevation
Downstream Elevation
Watercourse slope (S)
Calculated Tc

Determine Rainfall Intensity

=
=
=
=
=

=
=
=

METRIC
10 min

56.610 mm
157.25 mmlhr

0.064 km
0.04

349.28 m
348.58 m

10.80 rnlkm
0.06 hr
3.68 min

ENGLISH
10 min

2.23 in
6.19 inlhr
0.04 mi
0.04

1145.93 ft
1143.65 ft

57.00 ftImi
0.06 hr
3.66 min

Figure 2-2

Table 2.1

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.9

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
80
20

•

Q= 0.049 cms Q= 1.73 cis



DRAINAGE AREA 58
100 YEAR DESIGN STORM FREQUENCY

IJObNO. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed

IChecked

JKE loate

IDate

5/15/00

DRAINAGE AREA 58 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.31 ac
0.13 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAO.52)*(SA_0.31 )*(i"-0.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA_0.31 )*(iA-0.38)

Assumed Tc for rainfall intensity =
1-hour precipitation volume =
Rainfall intensity (i) =
Watercourse length (L) =
Resistance Coefficient (Kb) =
Upstream Elevation =
Downstream Elevation =
Watercourse slope (S) =
Calculated Tc =

Determine Rainfall Intensity

METRIC
10 min

63.740 mm
175.93 mm/hr
0.064 km
0.04

349.28 m
348.58 m

10.80 m1km
0.06 hr
3.53 min

ENGLISH
10 min

2.51 in
6.93 in/hr
0.04 mi
0.04

1145.93 ft
1143.65 ft

57.00 ftlmi
0.06 hr
3.51 min •

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mm/hr
6.93 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.9

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
80
20

Q= 0.055 cms Q= 1.93 cis

•



•
DRAINAGE AREA 59

50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed JKE

ICheCked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.42 ac
0.17 ha

59 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"0.52)*(SA-Q.31 )*(iA-Q.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA_0.31 )*(iA-Q.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1·hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.080 km 0.05 mi
Resistance Coefficient (Kb) = 0.04 0.04 Table 2.1
Upstream Elevation = 349.36 m 1146.18 ft
Downstream Elevation = 348.58 m 1143.65 ft
Watercourse slope (S) = 9.58 mlkm 50.60 Wmi
Calculated Tc = 0.07 hr 0.07 hr

4.27 min 4.25 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.91

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
84
16

•

Q= 0.068 cms Q= 2.37 cfs



DRAINAGE AREA 59
100 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 59 100 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.42 ac
0.17 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1\0.5)*(KbI\0.52)*(SI\-0.31)*(jl\-0.38) Tc=11.4*(L1\0.5)*(KbI\0.52)*(SI\-0.31 )*(il\-0.38)

METRIC
Assumed Tc for rainfall intensity = 10 min
1-hour precipitation volume = 63.740 mm
Rainfall intensity (i) = 175.93 mmlhr
Watercourse length (L) = 0.080 km
Resistance Coefficient (Kb) = 0.04
Upstream Elevation = 349.36 m
Downstream Elevation = 348.58 m
Watercourse slope (S) = 9.58 mlkm
Calculated Tc = 0.07 hr

4.10 min

Determine Rainfall Intensity

ENGLISH
10 min

2.51 in
6.93 inlhr
0.05 mi
0.04

1146.18 ft
1143.65 ft

50.60 ftImi
0.07 hr
4.07 min •

Tc=

Rainfall Runoff Coefficient

10.00 min i= 175.93 mmlhr
6.93 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.91

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
84
16

Q= 0.076 cms Q= 2.65 cfs

•



•
DRAINAGE AREA 100

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 100 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.21 ac
0.09 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.5)*(Kb"O.52)*(S"-Q.31 )*(i"-O.38) Tc=11.4*(L"O.5)*(Kb"O.52)*(S"-O.31 )*(i"-O.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.063 km 0.039 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 355.19 m 1165.31 ft
Downstream Elevation = 354.92 m 1164.42 ft
Watercourse slope (S) = 4.32 rnIkm 22.82 ftImi

• Calculated Tc = 0.06 hr 0.06 hr
3.81 min 3.79 min

Determine Rainfall Intensity

Tc= 10.00 min i= 114.t4 mrnlhr *** Tc< 10 min use 10 min as minimum
4.49 inlhr

Rainfall Runoff Coefficient

C=

c=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.026 cms Q= 0.90 cfs



DRAINAGE AREA 100
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

loate
5/15/00

DRAINAGE AREA

Drainage Area 0.21 ac
0.09 ha

100 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"0.5)*(KbAQ.52)*(S"-Q.31 )*(i"-0.38) TC=11.4*(L"0.5)*(Kb"0.52)*(S"-Q.31 )*(i"-Q.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 in/hr Figure 2-2
Watercourse length (L) = 0.063 km 0.039 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 355.19 m 1165.31 ft
Downstream Elevation = 354.92 m 1164.42 ft
Watercourse slope (S) = 4.32 m/km 22.82 ftImi

Calculated Tc = 0.06 hr 0.06 hr
3.37 min 3.35 min

Determine Rainfall Intensity
•

Tc= 10.00 min i= 157.25 mm/hr
6.19 in/hr

*** Tc< 10 min use 10 min as minimum

Rainfall Runoff Coefficient

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.035 cms Q= 1.23 cfs

•



•
DRAINAGE AREA 101

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISUbject

SR202l 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

!checked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 101 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.22 ac
0.09 ha

Rational Equation Parameters

Time of Concentration
TC=18.44*(L"O.5)*(Kb"O.52}*(S"-O.31 }*(i"-O.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inihr
Watercourse length (l) = 0.064 km 0.04 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 355.37 m 1165.91 ft
Downstream Elevation = 354.88 m 1164.31 ft
Watercourse slope (S) = 7.58 mlkm 40.00 ftlmi
Calculated Tc = 0.05 hr . 0.05 hr

3.24 min 3.22 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 in/hr

*'** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.027 cms Q= 0.94 cfs



DRAINAGE AREA 101
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

!computed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.22 ac
0.09 ha

101 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1\0.5)*(KbI\0.52)*(SI\-Q.31)*(i1\-0.38) Tc=11.4*(L1\0.5)*(KbI\0.52)*(S"-0.31 )*(iA-Q.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 in/hr Figure 2-2
Watercourse length (L) = 0.064 km 0.04 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 355.37 m 1165.91 ft
Downstream Elevation = 354.88 m 1164.31 ft
Watercourse slope (S) = 7.58 mlkm 40.00 ftlmi
Calculated Tc = 0.05 hr 0.05 hr

2.87 min 2.85 min

Determine Rainfall Intensity •
Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.037 cms Q= 1.29 cfs

•



•.,

DRAINAGE AREA 102
10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

!computed

IChecked

JKE loate

loate

5/15/00

DRAINAGE AREA 102 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.18 ac
0.07 ha

Rational Equation Parameters

TIme of Concentration
TC=18.44*(LAO.5)*(KbAO.52)*(SA-Q.31 )*(iA-0.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA_0.31 )*(iA-0.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.056 km 0.035 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 355.37 m 1165.91 ft
Downstream Elevation = 354.96 m 1164.56 ft
Watercourse slope (S) = 7.31 mlkm 38.57 ftlmi
Calculated Tc = 0.05 hr 0.05 hr

3.06 min 3.05 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mm/hr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.022 cms Q= 0.77 cis



DRAINAGE AREA 102
50 YEAR DESIGN STORM FREQUENCY

IJObNO. 00173-317-044

Computation •
SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IProject

ISUbject

haSk DRAINAGE AREA 102

IComputed JKE

IChecked

50 YEAR DESIGN STORM FREQUENCY

IDate

IDate

5/15/00

Drainage Area 0.18 ac
0.07 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1I0.5)*(Kb"0.52)*(SII-0.31 )*(ill-Q.38) Tc=11.4*(L1I0.5)*(Kb"0.52)*(SII-0.31)*(ill-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.056 km 0.035 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 355.37 m 1165.91 ft
Downstream Elevation = 354.96 m 1164.56 ft
Watercourse slope (S) = 7.31 rnlkm 38.57 ftImi
Calculated Tc = 0.05 hr 0.04 hr

2.71 min 2.70 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 in/hr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.030 cms Q= 1.06 cfs

•



DRAINAGE AREA 103
10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
IProject

ISubject

SR202L 56th Street-I<yrene

Hydraulic Analysis with Rational Method

IComputed

ICheCked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 103 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.19 ac
0.08 ha

Rational Equation Parameters

Time of Concentration
TC=18.44*(LAO.5)*(KbAO.52)*(SA_O.31 )*(iA-O.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA_O.31 )*(i"-O.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.060 km 0.037 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 355.37 m 1165.91 ft
Downstream Elevation = 354.92 m 1164.43 ft
Watercourse slope (5) = 7.58 rnlkm 40.00 ftImi
Calculated Tc = 0.05 hr 0.05 hr

3.11 min 3.10 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mrnlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.023 cms Q= 0.81 cfs



DRAINAGE AREA 103
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.19 ac
0.08 ha

103 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
TC=18.44"(LAO.5)"(KbAO.52)"(SA_0.31 )"(iA-0.38) Tc=11.4"(LAO.5)"(KbAQ.52)"(SA-Q.31)"(iA-0.38)

METRIC ENGLISH

Assumed Tc for rainfall intensity = 10 min 10 min

1-hour precipitation volume = 56.610 mm 2.23 in

Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.060 km 0.037 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 355.37 m 1165.91 ft
Downstream Elevation = 354.92 m 1164.43 ft
Watercourse slope (S) = 7.58 mlkm 40.00 ftlmi
Calculated Tc = 0.05 hr 0.05 hr

2.76 min 2.74 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 in/hr

...... Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.032 cms Q= 1.12 cfs

•



•
DRAINAGE AREA 104

10 YEAR DESIGN STORM FREQUENCY

IJObNO. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

ICheCked

JKE IDate

IDate

5/15/00

\TaSk DRAINAGE AREA 104 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.15 ac
0.06 ha

Rational Equation Parameters

Time of Concentration
TC=18.44*(L"O.5)*(Kb"O.52)"(S"-O.31 )*(i"-O.38) TC=11.4*(L"O.5)"(Kb"O.52)*(S"-O.31 )*(i"-O.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mrnlhr 4.49 inlhr
Watercourse length (L) = 0.061 km 0.038 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 355.05 m 1164.85 ft
Downstream Elevation = 354.30 m 1162.4 ft
Watercourse slope (5) = 12.21 rnIkm 64.47 ftlmi

• Calculated Tc = 0.05 hr 0.05 hr
2.72 min 2.71 min

Determine Rainfall Intensity

Tc= 10.00 min i= 114.14 mrnlhr *** Tc< 10 min use 10 min as minimum
4.49 inlhr

Rainfall Runoff Coefficient

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.018 cms Q= 0.64 cfs



DRAINAGE AREA 104
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed JKE

IChecked

IDate

IDate

5/15/00

ITaSk DRAINAGE AREA 104 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.15 ac
0.06 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L1\0.5)*(KbI\0.52)*(SI\-0.31)*(il\-0.38) Tc=11.4*(L1\0.5)*(KbI\0.52)*(SI\-0.31 )*(il\-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.061 km 0.038 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 355.05 m 1164.85 ft
Downstream Elevation = 354.30 m 1162.4 ft
Watercourse slope (S) = 12.21 m/km 64.47 ftlmi
Calculated Tc = 0.04 hr 0.04 hr

2.41 min 2.40 min

Determine Rainfall Intensity •
Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mm/hr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

FromFigure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.025 cms Q= 0.88 cis

•



•
DRAINAGE AREA 105

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
Iproject

lsubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed

IChecked

JKE IDate

IDate

5115/00

DRAINAGE AREA 105 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.67 ac
0.27 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38) Tc=11.4*(L"0.S)*(Kb"0.S2)*(S"-o.31 )*(i"-0.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mrnlhr 4.49 inlhr
Watercourse length (L) = 0.113 km 0.07 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 354.98 m 1164.64 ft
Downstream Elevation = 354.30 m 1162.4 ft
Watercourse slope (S) = 6.06 rnlkm 32.00 ftImi
Calculated Tc = 0.08 hr 0.08 hr

4.59 min 4.57 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mm/hr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100

o

•

Q= 0.082 cms Q= 2.86 cfs



DRAINAGE AREA 105
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISUbject

SR202l 56th Street-Kyrene

Hydraulic Analysis with Rational Method

Icomputed JKE

IChecked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.67 ac
0.27 ha

105 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(lAO.5)*(KbAO.52)*(SA-0.31 )*(iA-0.38) TC=11.4*(lAO.5)*(KbAO.52)*(SA_0.31 )*(jA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mmlhr 6.19 in/hr Figure 2-2
Watercourse length (l) = 0.113 km 0.07 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 354.98 m 1164.64 ft
Downstream Elevation = 354.30 m 1162.4 ft
Watercourse slope (S) = 6.06 m/km 32.00 ftImi
Calculated Tc = 0.07: hr 0.07 hr

4.06 min 4.04 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.113 ems Q= 3.94 cfs

•



•
DRAINAGE AREA 106

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

IChecked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 106 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.24 ac
0.10 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"O.S)*(Kb"O.52)*(S"-O.31 )*(i"-O.38) Tc=11.4*(L"O.5)*(Kb"O.52)*(S"-o.31 )*(i"-o.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mm/hr 4.49 inlhr
Watercourse length (L) = 0.087 km 0.054 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 355.04 m 1164.84 ft
Downstream Elevation = 354.27 m 1162.31 ft
Watercourse slope (S) = 8.87 mlkm 46.85 ftImi
Calculated Tc = 0.06 hr 0.06 hr

3.58 min 3.56 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

•

Q= 0.029 cms Q= 1.02 cfs



DRAINAGE AREA 106
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
IProject

ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed JKE

ICheCked

IDate

IDate

5/15/00

DRAINAGE AREA

Drainage Area 0.24 ac
0.10 ha

106 50 YEAR DESIGN STORM FREQUENCY

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LAO.5)*(KbAQ.52)*(SA_0.31 )*(iA-0.38) Tc=11.4*(LAO.5)*(KbAO.52)*(SA-Q.31 )*(iA-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mm/hr 6.19 inlhr Figure 2-2
Watercourse length (L) = 0.087 km 0.054 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 355.04 m 1164.84 ft
Downstream Elevation = 354.27 m 1162.31 ft
Watercourse slope (5) = 8.87 m/km 46.85 ftImi
Calculated Tc = 0.05 hr 0.05 hr

3.17 min 3.16 min

Determine Rairifalllntensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mrnlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.040 cms Q= 1.41 cfs

•



••
DRAINAGE AREA 107

10 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation
IProject

ISUbject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

IComputed

/Checked

JKE IDate

IDate

5/15/00

DRAINAGE AREA 107 10 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.2 ac
0.08 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(LJ\O.5)*(KbJ\O.52)*(S"-O.31 )*(iJ\-Q.38) Tc=11.4*(LJ\O.5)*(KbJ\O.52)*(SJ\-O.31 )*(iJ\-Q.38)

•

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 40.110 mm 1.58 in
Rainfall intensity (i) = 114.14 mmlhr 4.49 inlhr
Watercourse length (L) = 0.089 km 0.055 mi
Resistance Coefficient (Kb) = 0.02 0.02
Upstream Elevation = 355.10 m 1165.01 ft
Downstream Elevation = 354.28 m 1162.35 ft
Watercourse slope (S) = 9.16 m/km 48.36 ftlmi
Calculated Tc = 0.06 hr 0.06 hr

3.58 min 3.56 min

Determine Rainfall Intensity

Tc=

Rainfall Runoff Coefficient

10.00 min i= 114.14 mmlhr
4.49inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=dA

% area
100
o

•

Q= 0.024 cms Q= 0.85 cfs



DRAINAGE AREA 107
50 YEAR DESIGN STORM FREQUENCY

IJOb No. 00173-317-044

Computation •
ISubject

SR202L 56th Street-Kyrene

Hydraulic Analysis with Rational Method

lComputed JKE

IChecked

IDate

IDate

5/15/00

ITaSk DRAINAGE AREA 107 50 YEAR DESIGN STORM FREQUENCY

Drainage Area 0.2 ac
0.08 ha

Rational Equation Parameters

Time of Concentration
Tc=18.44*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-O.38) Tc=11.4*(L"0.5)*(Kb"0.52)*(S"-0.31 )*(i"-0.38)

METRIC ENGLISH
Assumed Tc for rainfall intensity = 10 min 10 min
1-hour precipitation volume = 56.610 mm 2.23 in
Rainfall intensity (i) = 157.25 mm/hr 6.19 in/hr Figure 2-2
Watercourse length (L) = 0.089 km 0.055 mi
Resistance Coefficient (Kb) = 0.02 0.02 Table 2.1
Upstream Elevation = 355.10 m 1165.01 ft
Downstream Elevation = 354.28 m 1162.35 ft
Watercourse slope (S) = 9.16 mlkm 48.36 ftImi
Calculated Tc = 0.05 hr 0.05 hr

3.17 min 3.15 min

Determine Rainfall Intensity
•

Tc=

Rainfall Runoff Coefficient

10.00 min i= 157.25 mmlhr
6.19 inlhr

*** Tc< 10 min use 10 min as minimum

C=
C=
C=

Discharge Calculation

Metric
Q=ciA/360

0.95
0.70
0.95

From Figure 2-3 Rational Coefficient -Developed Pavement
Rational Coefficient -Unpaved Moderate Urban 40% Impervious

English
Q=ciA

% area
100
o

Q= 0.034 cms Q= 1.18 cfs

•





Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge
Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

Grate Inlet - CB01

Grate Inlet On Grade

Efficiency

6.74 cfs
0.010104 ft/ft

4.50 ft

0.061700 ft/ft

0.020000 ft/ft
0.013

2.00 ft

3.47 ft

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

50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.52
Intercepted Flow 3.50 cfs
Bypass Flow 3.24 cfs• Spread 10.74 ft
Depth 0.40 ft
Flow Area 1.6 ft'
Gutter Depression 2.3 in
Total Depression 2.3 in
Velocity 4.28 ft/s
Splash Over Velocity 7.55 ft/s
Frontal Flow Factor 1.00
Side Flow Factor 0.03
Grate Flow Ratio 0.50
Active Grate Length 1.74 ft

•
g:\je\56th st-kyrene\95%elevated.fm2
06/22/00 07:53:26 AM © Haestad Methods, Inc.

HDR Engineering
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Jami Erickson
FlowMaster v6.0 [614e]

(203) 755-1666 Page 1 of 1



Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type
Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB01-50yr check
Grate Inlet On Grade

Efficiency

9.29 cfs

0.010104 tuft

4.50 ft

0.061700 tuft

0.020000 tuft

0.013

2.00 ft

3.43 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.44

Intercepted Flow 4.13 cfs

Bypass Flow 5.16 cfs

Spread 12.85 ft •Depth 0.44 ft

Flow Area 2.1 ft2

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.48 tus

Splash Over Velocity 7.51 tus

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.43

Active Grate Length 1.72 ft

•
g:\je\56th st-kyrene\95%elevated.fm2
06/22/00 07:55:10 AM © Haestad Methods. Inc.

HDR Engineering
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Jami Erickson
FlowMaster v6.0 [614e]

(203) 755-1666 Page 1 of 1



Worksheet
Worksheet for Ditch Inlet In Sag

• Project Description

Worksheet

Type

Solve For

Input Data

Ditch Inlet - CB2

Ditch Inlet In Sag

Spread

Discharge 2.39 cfs

Left Side Slope S.OO H: V

Right Side Slope 16.70 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

Grate Type P-50 mm (P-1-7/S")
Clogging 50.0 %

Results

•

•

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

7.31 ft

0.21 ft

7.33 ft

7.31 ft
2.7 ft2

S.OO ft

g:\je\56th st-kyrene\95%elevated.fm2
06/22/00 08:45:09 AM © Haestad Methods, Inc.

HDR Engineering
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Jami Erickson
FlowMaster v6.0 [614e)

(203) 755-1666 Page 1 of 1



Worksheet
Worksheet for Ditch Inlet In Sag

Project Description

Worksheet

Type

Solve For

Input Data

Ditch Inlet - CB2-50yr

Ditch Inlet In Sag

Spread
•

Discharge 3.29 cfs

Left Side Slope 8.00 H: V

Right Side Slope 16.70 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

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

Clogging 50.0 %

Results

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

8.57 ft

0.27 ft

8.59 ft

8.57 ft
2.7 ft2

8.00 ft

•

•
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Project Engineer: Jami Erickson
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB03

Grate Inlet On Grade

Efficiency

4.69 cfs

0.010104 ftIft

4.50 ft

0.061700 ftIft

0.020000 ftIft

0.013

2.00 ft

3.44 ft

P-50 mm (P-1-7/S")

50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.62

Intercepted Flow 2.93 cfs

Bypass Flow 1.76 cfs

• Spread S.51 ft
Depth 0.36 ft

Flow Area 1.1 ft'

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.09 ftIs

Splash Over Velocity 7.51 ftIs

Frontal Flow Factor 1.00

Side Flow Factor 0.04

Grate Flow Ratio 0.61

Active Grate Length 1.72 ft

•
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Project Engineer: Jami Erickson
FlowMaster v6.0 [614e]
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB03 50yr check
Grate Inlet On Grade

Efficiency

6.47 cfs

0.010104 fl/ft

4.50 ft

0.061700 fl/ft

0.020000 fl/ft

0.013

2.00 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.53

Intercepted Flow 3.43 cfs

Bypass Flow 3.04 cfs

Spread 10.48 ft •Depth 0.40 ft

Flow Area 1.5 ft2

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.26 fl/s

Splash Over Velocity 7.51 fl/s

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.51

Active Grate Length 1.72 ft

•
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Project Engineer: Jami Erickson
FlowMaster v6.0 [614e]
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet Grate Inlet - CB04

Type Grate Inlet On Grade

Solve For Efficiency

Input Data

Discharge 6.10 cfs
Slope 0.010104 flIfl
Gutter Width 4.50 fl
Gutter Cross Slope 0.061700 flIfl
Road Cross Slope 0.020000 flIfl
Mannings Coefficient 0.013

Grate Width 2.00 fl
Grate Length 3.44 fl
Grate Type P-50 mm (P-1-7/S")
Clogging 50.0 %

Options

Grate Flow Option xclude None

Results

Efficiency 0.55

Intercepted Flow 3.33 cfs

Bypass Flow 2.77 cfs

• Spread 10.11 fl
Depth 0.39 fl
Flow Area 1.4 fl'
Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.22 flIs

Splash Over Velocity 7.51 flIs

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.53

Active Grate Length 1.72 fl

•
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Project Engineer: Jami Erickson
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB04-50yr check
Grate Inlet On Grade

Efficiency

9.10 cfs

0.010104 ftlft

4.50 ft

0.061700 ftlft

0.020000 ftlft

0.013

2.00 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Splash Over Velocity

Frontal Flow Factor

Side Flow Factor

Grate Flow Ratio

Active Grate Length

0.45

4.08 cfs

5.02 cfs

12.71 ft

0.44 ft

2.0 ft2

2.3 in

2.3 in

4.47 ftls

7.51 ftls

1.00

0.03

0.43

1.72 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

Grate Inlet - CB06

Grate Inlet On Grade

Efficiency

4.83 cfs

0.010104 ftIft

4.50 ft

0.061700 ftIft

0.020000 ftIft

0.013

2.00 ft

3.44 ft

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

50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.61

Intercepted Flow 2.97 cfs
Bypass Flow 1.86 cfs

• Spread 8.69 ft
Depth 0.36 ft
Flow Area 1.2 ft2

Gutter Depression 2.3 in
Total Depression 2.3 in
Velocity 4.10 ftIs
Splash Over Velocity 7.51 ftIs
Frontal Flow Factor 1.00
Side Flow Factor 0.04

Grate Flow Ratio 0.60
Active Grate Length 1.72 ft
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB06-50yr check

Grate Inlet On Grade

Efficiency

7.27 cfs

0.010104 ftIft

4.50 ft

0.061700 ftIft

0.020000 ftIft

0.013
2.00 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Splash Over Velocity

Frontal Flow Factor

Side Flow Factor

Grate Flow Ratio

Active Grate Length

0.50
3.63 cfs

3.64 cfs

11.22 ft

0.41 ft

1.7 ft·

2.3 in

2.3 in

4.32 ftIs

7.51 ftIs

1.00
0.03
0.48
1.72 ft

•

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet Grate Inlet - CB07
Type Grate Inlet On Grade
Solve For Efficiency

Input Data

Discharge 5.13 cfs
Slope 0.010104 tuft
Gutter Width 4.50 ft
Gutter Cross Slope 0.061700 tuft
Road Cross Slope 0.020000 tuft
Mannings Coefficient 0.013
Grate Width 2.00 ft
Grate Length 3.44 ft
Grate Type P-50 mm (P-1-7/8")
Clogging 50.0 %

Options

Grate Flow Option xclude None

Results

Efficiency 0.60
Intercepted Flow 3.06 cfs
Bypass Flow 2.07 cfs

• Spread 9.05 ft
Depth 0.37 ft
Flow Area 1.2 ft2
Gutter Depression 2.3 in
Total Depression 2.3 in
Velocity 4.13 tus
Splash Over Velocity 7.51 tus
Frontal Flow Factor 1.00
Side Flow Factor 0.03
Grate Flow Ratio 0.58
Active Grate Length 1.72 ft
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB07-50yr check

Grate Inlet On Grade

Efficiency

8.72 cfs

0.010104 flIft
4.50 ft

0.061700 flIft
0.020000 flIft

0.013

2.00 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.46

Intercepted Flow 3.99 cfs

Bypass Flow 4.73 cfs

Spread 12.42 ft •Depth 0.44 ft
Flow Area 2.0 ft2

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.44 flIs

Splash Over Velocity 7.51 flIs

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.44

Active Grate Length 1.72 ft
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Worksheet
Worksheet for Ditch Inlet In Sag

• Project Description

Worksheet

Type

Solve For

Input Data

Ditch Inlet - CBS

Ditch Inlet In Sag

Spread

Discharge 2.79 cfs

Left Side Slope 8.00 H: V

Right Side Slope 16.70 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

Grate Type P-50 mm (P-1-7/S")
Clogging 50.0 %

Results

•

•

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

7.88 ft

0.24 ft

7.90 ft

7.88 ft

2.7 ft·

8.00 ft
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Worksheet
Worksheet for Ditch Inlet In Sag

Project Description

Worksheet

Type

Solve For

Input Data

Ditch Inlet - CB8-50yr

Ditch Inlet In Sag

Spread
•

Discharge 3.84 cfs

Left Side Slope 8.00 H: V

Right Side Slope 16.70 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

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

Clogging 50.0 %

Results

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

9.28 ft

0.29 ft

9.31 ft

9.28 ft
2.7 ft2

8.00 ft

•

•
Project Engineer: Jami Erickson
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet Grate Inlet - CB09
Type Grate Inlet On Grade
Solve For Efficiency

Input Data

Discharge 4.93 cfs
Slope 0.010104 ftIft
Gutter Width 4.50 ft
Gutter Cross Slope 0.061700 ftIft
Road Cross Slope 0.020000 ftIft
Mannings Coefficient 0.013
Grate Width 2.00 ft
Grate Length 3.44 ft
Grate Type P-50 mm (P-1-7/8")
Clogging 50.0 %

Options

Grate Flow Option xclude None

Results

Efficiency 0.61

Intercepted Flow 3.00 cfs
Bypass Flow 1.93 cfs

• Spread 8.81 ft
Depth 0.36 ft
Flow Area 1.2 ft·
Gutter Depression 2.3 in

Total Depression 2.3 in
Velocity 4.11 ftIs

Splash Over Velocity 7.51 ftIs

Frontal Flow Factor 1.00

Side Flow Factor 0.04

Grate Flow Ratio 0.59

Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB09-50yr check

Grate Inlet On Grade

Efficiency

7.87 cfs

0.010104 tuft
4.50 ft

0.061700 tuft
0.020000 tuft

0.013

2.00 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.48

Intercepted Flow 3.78 cfs

Bypass Flow 4.09 cfs

Spread 11.74 ft •Depth 0.42 ft

Flow Area 1.8 ft2

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.37 tus

Splash Over Velocity 7.51 tus

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.46

Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

Grate Inlet - CB10

Grate Inlet On Grade

Efficiency

4.71 cfs

0.010104 tuft
4.50 ft

0.061700 tuft
0.020000 tuft

0.013

2.00 ft

3.44 ft
P-50 mm (P-1-7/8")

50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.62

Intercepted Flow 2.93 cfs

Bypass Flow 1.78 cfs• Spread 8.54 ft
Depth 0.36 ft
Flow Area 1.2 ft·

Gutter Depression 2.3 in

Total Depression 2.3 in
Velocity 4.09 tus
Splash Over Velocity 7.51 tus
Frontal Flow Factor 1.00

Side Flow Factor 0.04

Grate Flow Ratio 0.61
Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB10-50yr check
Grate Inlet On Grade

Efficiency

8.38 cfs

0.010104 ftIft

4.50 ft
0.061700 ftIft

0.020000 ftIft

0.013
2.00 ft
3.44 ft

P-50 mm (P-1-7/8")
50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.47

Intercepted Flow 3.91 cfs

Bypass Flow 4.47 cfs

Spread 12.15 ft •Depth 0.43 ft

Flow Area 1.9 ft·

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.41 ftIs

Splash Over Velocity 7.51 ftls

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.45

Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

Grate Inlet - CB12

Grate Inlet On Grade

Efficiency

5.00 cfs

0.010104 ftIft

4.50 ft

0.061700 ftIft

0.020000 ftIft

0.013

2.00 ft

3.44 ft

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

50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.60

Intercepted Flow 3.02 cfs

Bypass Flow 1.98 cfs

• Spread 8.89 ft
Depth 0.37 ft
Flow Area 1.2 ft·
Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.12 ftIs

Splash Over Velocity 7.51 ftIs

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.59

Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB12 50yr check
Grate Inlet On Grade

Efficiency

8.32 cfs

0.010104 ftIft

4.50 ft

0.061700 ftIft

0.020000 ftIft

0.013

2.00 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.47

Intercepted Flow 3.90 cfs

Bypass Flow 4.42 cfs

Spread 12.11 ft •Depth 0.43 ft

Flow Area 1.9 ft2

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.41 ftIs

Splash Over Velocity 7.51 ftIs

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.45

Active Grate Length 1.72 ft
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Grate Inlet - CB13

Grate Inlet On Grade

Efficiency

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

4.47 cfs

0.010104 ftlft

4.50 ft

0.061700 ftlft

0.020000 ftlft

0.013

2.00 ft

3.44 ft

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

50.0 %

Options

Grate Flow Option xclude None

Results

Efficiency 0.64

Intercepted Flow 2.86 cfs

Bypass Flow 1.61 cfs

• Spread 8.23 ft
Depth 0.35 ft
Flow Area 1.1 ft2

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.07 ftls

Splash Over Velocity 7.51 ftls

Frontal Flow Factor 1.00

Side Flow Factor 0.04

Grate Flow Ratio 0.63

Active Grate Length 1.72 ft

•
Project Engineer: Jami Erickson

FlowMaster v6.0 [614e]
Page 1 of 1
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB13- 50yr check
Grate Inlet On Grade

Efficiency

S.17 cis

0.010104 ftIft

4.50 ft

0.061700 ftIft

0.020000 ftIft

0.013

2.00 ft

3.44 ft

P-50 mm (P-1-7/S")

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.47

Intercepted Flow 3.S6 cfs

Bypass Flow 4.31 cfs

Spread 11.99 ft •Depth 0.43 ft

Flow Area 1.9 ft2

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.40 ftIs

Splash Over Velocity 7.51 ftIs

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.46

Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Ditch Inlet In Sag

• Project Description

Worksheet

Type

Solve For

Input Data

Ditch Inlet - CB14

Ditch Inlet In Sag

Spread

Discharge 2.95 cfs

Left Side Slope 8.00 H: V

Right Side Slope 16.70 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

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

Clogging 50.0 %

Results

•

•

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

8.11 ft

0.25 ft

8.13 ft

8.11 ft
2.7 ft2

8.00 ft
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Worksheet
Worksheet for Ditch Inlet In Sag

Project Description

Worksheet

Type
Solve For

Input Data

Ditch Inlet - CB14-50yr

Ditch Inlet In Sag

Spread
•

Discharge 4.24 cfs
Left Side Slope 8.00 H: V
Right Side Slope 16.70 H: V

Bottom Width 2.00 ft
Grate Width 2.00 ft
Grate Length 3.00 ft
Local Depression 0.0 in

Local Depression Width 0.00 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.0 %

Results

Spread

Depth
Wetted Perimeter

Top Width
Open Grate Area
Active Grate Weir Length

9.78 ft
0.31 ft
9.81 ft

9.78 ft
2.7 ft·

8.00 ft

•

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

Grate Inlet - CB15

Grate Inlet On Grade

Efficiency

5.05 cfs

0.010104 ftIft
4.50 ft

0.061700 ftIft
0.020000 ftIft

0.013

2.00 ft

3.44 ft

P-50 mm (P-1-7/8")
50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.60

Intercepted Flow 3.03 cfs

Bypass Flow 2.02 cfs

• Spread 8.95 ft

Depth 0.37 ft

Flow Area 1.2 ft2

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.13 ftIs

Splash Over Velocity 7.51 ftIs

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.59

Active Grate Length 1.72 ft
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width
Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB15-50yr check
Grate Inlet On Grade

Efficiency

8.65 cfs

0.010104 ftlft

4.50 ft

0.061700 ftlft
0.020000 ftlft

0.013

2.00 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.46

Intercepted Flow 3.97 cfs

Bypass Flow 4.68 cfs

Spread 12.37 ft •Depth 0.43 ft

Flow Area 2.0 ft2
Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.43 ftls

Splash Over Velocity 7.51 ftls

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.44

Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB16

Grate Inlet On Grade

Efficiency

4.30 cfs

0.010104 ftlft

4.50 ft

0.061700 ftlft

0.020000 ftlft

0.013

2.00 ft

3.44 ft
P-50 mm (P-1-718")

50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.65

Intercepted Flow 2.81 cfs

Bypass Flow 1.49 cfs

• Spread 8.00 ft
Depth 0.35 ft
Flow Area 1.1 ft2

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.05 ftls

Splash Over Velocity 7.51 ftls

Frontal Flow Factor 1.00

Side Flow Factor 0.04

Grate Flow Ratio 0.64

Active Grate Length 1.72 ft
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB16-50yr check

Grate Inlet On Grade

Efficiency

8.01 cfs

0.010104 ftIft

4.50 ft
0.061700 ftIft

0.020000 ftIft

0.013

2.00 ft

3.44 ft
P-50 mm (P-1-7/8")

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.48

Intercepted Flow 3.82 cfs

Bypass Flow 4.19 cfs

Spread 11.85 ft •Depth 0.42 ft

Flow Area 1.8 ft2

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.38 ftIs

Splash Over Velocity 7.51 ftIs

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.46

Active Grate Length 1.72 ft
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

Grate Inlet - CB18

Grate Inlet On Grade

Efficiency

5.09 cfs
0.010104 ftlft

4.50 ft

0.061700 ftlft

0.020000 ftlft

0.013

2.00 ft

3.44 ft

P-50 mm (P-1-7/S")

50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.60

Intercepted Flow 3.05 cfs
Bypass Flow 2.04 cfs• Spread 9.00 ft

Depth 0.37 ft
Flow Area 1.2 ft2

Gutter Depression 2.3 in
Total Depression 2.3 in
Velocity 4.13 ftls
Splash Over Velocity 7.51 ftls
Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.58
Active Grate Length 1.72 ft
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB18-50yr check
Grate Inlet On Grade

Efficiency

8.91 cfs

0.010104 ftIft

4.50 ft

0.061700 ftIft

0.020000 ftIft

0.013

2.00 ft

3.44 ft

P-50 mm (P-1-7/B")

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.45

Intercepted Flow 4.04 cfs

Bypass Flow 4.87 cfs

Spread 12.57 ft •Depth 0.44 ft

Flow Area 2.0 ft'

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.45 ftIs

Splash Over Velocity 7.51 ftIs

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.44

Active Grate Length 1.72 ft
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

Grate Inlet - CB19

Grate Inlet On Grade

Efficiency

4.18 cfs

0.010104 ftIft
4.50 ft

0.061700 ftIft

0.020000 ftIft
0.013

2.00 ft

3.44 ft

P-50 mm (P-1-7/8")
50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.66

Intercepted Flow 2.77 cfs

Bypass Flow 1.41 cfs• Spread 7.84 ft

Depth 0.34 ft

Flow Area 1.0 ft·

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.03 ftIs
Splash Over Velocity 7.51 ftIs
Frontal Flow Factor 1.00

Side Flow Factor 0.04

Grate Flow Ratio 0.65

Active Grate Length 1.72 ft
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Grate Inlet - CB19-50yr check

Grate Inlet On Grade

Efficiency

7.89 cfs

0.010104 ftIft

4.50 ft

0.061700 ftIft

0.020000 ftIft

0.013

2.00 ft
3.44 ft

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

50.0 %

•

Options

Grate Flow Option xclude None

Results

Efficiency 0.48

Intercepted Flow 3.79 cfs

Bypass Flow 4.10 cfs

Spread 11.76 ft •Depth 0.42 ft

Flow Area 1.8 ft·

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.37 ftIs

Splash Over Velocity 7.51 ftIs

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.46

Active Grate Length 1.72 ft
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Worksheet
Worksheet for Ditch Inlet In Sag

• Project Description

Worksheet

Type

Solve For

Input Data

Ditch Inlet - CB20

Ditch Inlet In Sag

Spread

Discharge 2.93 cfs

Left Side Slope 8.00 H: V
Right Side Slope 16.70 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

Grate Type P-50 mm (P-1-7/8")
Clogging 50.0 %

Results

•

•

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

8.08 ft

0.25 ft

8.10 ft

8.08 ft
2.7 ft2

8.00 ft

Project Engineer: Jami Erickson
g:\je\56th st-kyrene\95%elevated.fm2 HDR Engineering FlowMaster v6.0 [614e]
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Worksheet
Worksheet for Ditch Inlet In Sag

Project Description

Worksheet

Type

Solve For

Input Data

Ditch Inlet - CB20-50yr

Ditch Inlet In Sag

Spread
•

Discharge 4.22 cfs

Left Side Slope 8.00 H: V

Right Side Slope 16.70 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

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

Clogging 50.0 %

Results

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

9.75 ft

0.31 ft

9.78 ft

9.75 ft

2.7 ft·

8.00 ft

•

•
g:\je\56th st-kyrene\95%elevated.fm2
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet Grate Inlet - CB21

Type Grate Inlet On Grade
Solve For Efficiency

Input Data

Discharge 5.11 cfs
Slope 0.010104 tuft

Gutter Width 4.50 ft

Gutter Cross Slope 0.061700 tuft

Road Cross Slope 0.020000 ftlft

Mannings Coefficient 0.013
Grate Width 2.00 ft

Grate Length 3.44 ft
Grate Type P-50 mm (P-1-7/8")
Clogging 50.0 %

Options

Grate Flow Option xclude None

Results

Efficiency 0.60

Intercepted Flow 3.05 cfs

Bypass Flow 2.06 cfs

• Spread 9.03 ft

Depth 0.37 ft

Flow Area 1.2 ft2

Gutter Depression 2.3 in

Total Depression 2.3 in
Velocity 4.13 tus
Splash Over Velocity 7.51 tus
Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.58
Active Grate Length 1.72 ft

•
Project Engineer: Jami Erickson

FlowMaster v6.0 [614e]
Page 1 of 1

HDR Engineering
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB21-50yr check
Grate Inlet On Grade

Efficiency

9.10 cfs
0.010104 ftlft

4.50 ft

0.061700 ftlft

0.020000 ftlft

0.013

2.00 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Splash Over Velocity

Frontal Flow Factor

Side Flow Factor

Grate Flow Ratio

Active Grate Length

0.45

4.08 cfs

5.02 cfs

12.71 ft

0.44 ft

2.0 ft·

2.3 in

2.3 in

4.47 ftls
7.51 ftls

1.00

0.03

0.43
1.72 ft

•

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB22

Grate Inlet On Grade

Efficiency

4.10 cfs

0.010104 ftlfl
4.50 ft

0.061700 ftlfl

0.020000 ftlfl

0.013

2.00 ft

3.44 ft

P-50 mm (P-1-7/S")

50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.67

Intercepted Flow 2.75 cfs

Bypass Flow 1.35 cfs• Spread 7.72 fl
Depth 0.34 ft

Flow Area 1.0 fl'
Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.03 ftls
Splash Over Velocity 7.51 ftls
Frontal Flow Factor 1.00
Side Flow Factor 0.04

Grate Flow Ratio 0.66
Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB22-50yr check
Grate Inlet On Grade

Efficiency

7.80 cfs

0.010104 ftIft

4.50 ft

0.061700 ftIft

0.020000 ftIft

0.013

2.00 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.48

Intercepted Flow 3.77 cfs

Bypass Flow 4.03 cfs

Spread 11.68 ft •Depth 0.42 ft

Flow Area 1.8 ft2

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.37 ftIs

Splash Over Velocity 7.51 ftIs

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.47

Active Grate Length 1.72 ft

•
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HDR Engineering
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Grate Inlet - CB24

Grate Inlet On Grade

Efficiency

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

5.13 cfs

0.010104 tuft

4.50 ft

0.061700 tuft

0.020000 tuft

0.013

2.00 ft

3.44 ft

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

50.0 %

Options

Grate Flow Option xclude None

Results

Efficiency 0.60

Intercepted Flow 3.06 cfs
Bypass Flow 2.07 cfs

• Spread 9.05 ft

Depth 0.37 ft

Flow Area 1.2 ft2

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.13 tus

Splash Over Velocity 7.51 tus
Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.58

Active Grate Length 1.72 ft

•
Project Engineer: Jami Erickson

FlowMaster v6.0 [614e)
Page 1 of 1
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - C824-50yr check

Grate Inlet On Grade

Efficiency

9.25 cis

0.010104 ftlft

4.50 ft

0.061700 ftlft

0.020000 ftlft

0.013

2.00 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.45

Intercepted Flow 4.12 cfs

Bypass Flow 5.13 cfs

Spread 12.82 ft •Depth 0.44 ft

Flow Area 2.1 ft2

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.48 ftls

Splash Over Velocity 7.51 ftls

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.43

Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

Grate Inlet - CB25

Grate Inlet On Grade

Efficiency

4.04 cfs

0.010104 ftlft

4.50 ft

0.061700 ftlft

0.020000 ftlft

0.013

2.00 ft

3.44 ft

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

50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.68

Intercepted Flow 2.73 cfs

Bypass Flow 1.31 cfs

• Spread 7.64 ft

Depth 0.34 ft

Flow Area 1.0 ft2

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.02 ftls

Splash Over Velocity 7.51 ftls
Frontal Flow Factor 1.00

Side Flow Factor 0.04

Grate Flow Ratio 0.66

Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB25-50yr check

Grate Inlet On Grade

Efficiency

7.73 cfs

0.010104 ftIft

4.50 ft

0.061700 ftIft

0.020000 ftIft

0.013

2.00 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.49

Intercepted Flow 3.75 cfs

Bypass Flow 3.98 cfs

Spread 11.62 ft •Depth 0.42 ft

Flow Area 1.8 ft·

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.36 ftIs

Splash Over Velocity 7.51 ftIs

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.47

Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Ditch Inlet In Sag

• Project Description

Worksheet

Type

Solve For

Input Data

Ditch Inlet - CB26

Ditch Inlet In Sag

Spread

Discharge 3.32 cfs

Left Side Slope 8.00 H: V

Right Side Slope 16.70 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft
Local Depression 0.0 in

Local Depression Width 0.00 ft

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

Clogging 50.0 %

Results

•

•

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

8.61 ft

0.27 ft

8.63 ft

8.61 ft
2.7 ft2

8.00 ft

Project Engineer: Jami Erickson
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Worksheet
Worksheet for Ditch Inlet In Sag

Project Description

Worksheet

Type

Solve For

Input Data

Ditch Inlet - CB26-50yr

Ditch Inlet In Sag

Spread
•

Discharge 4.78 cfs

Left Side Slope 8.00 H: V

Right Side Slope 16.70 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft
Local Depression 0.0 in

Local Depression Width 0.00 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.0 %

Results

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

10.42 ft
0.34 ft

10.45 ft

10.42 ft
2.7 ft2

8.00 ft

•

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

Grate Inlet - CB27

Grate Inlet On Grade

Efficiency

5.10 cfs

0.010104 tuft

4.50 ft
0.061700 tuft

0.020000 tuft

0.013

2.00 ft

3.44 ft
P-50 mm (P-1-7/8")

50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.60

Intercepted Flow 3.05 cfs

Bypass Flow 2.05 cfs

• Spread 9.01 ft
Depth 0.37 ft
Flow Area 1.2 ft2

Gutter Depression 2.3 in

Total Depression 2.3 in
Velocity 4.13 tus

Splash Over Velocity 7.51 tus

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.58
Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB27-50yr check
Grate Inlet On Grade

Efficiency

9.31 cfs

0.010104 ftIft

4.50 ft

0.061700 ftIft

0.020000 ftIft

0.013

2.00 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.44

Intercepted Flow 4.13 cfs

Bypass Flow 5.18 cfs

Spread 12.86 ft •Depth 0.44 ft

Flow Area 2.1 ft2

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.48 ftIs

Splash Over Velocity 7.51 ftIs

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.43

Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

Grate Inlet - 28 50yr

Grate Inlet On Grade

Efficiency

8.33 cfs

0.010104 ftlft
4.50 ft

0.061700 ftlft
0.020000 ftlft

0.013

2.00 ft

3.00 ft

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

50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.46
Intercepted Flow 3.86 cfs
Bypass Flow 4.47 cfs

• Spread 12.11 ft
Depth 0.43 ft
Flow Area 1.9 ft·
Gutter Depression 2.3 in
Total Depression 2.3 in
Velocity 4.41 ftIs
Splash Over Velocity 6.99 ftIs
Frontal Flow Factor 1.00
Side Flow Factor 0.02
Grate Flow Ratio 0.45
Active Grate Length 1.50 ft

•
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Worksheet
Worksheet for Ditch Inlet In Sag

Project Description

Worksheet

Type

Solve For

Input Data

Ditch Inlet - CB29-50yr

Ditch Inlet In Sag

Spread

•
Discharge 1.81 cfs
Left Side Slope 8.00 H: V

Right Side Slope 16.70 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

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

Clogging 50.0 %

Results

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

6.41 ft

0.18 ft

6.43 ft

6.41 ft
2.7 ft2

8.00 ft

•

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Grate Inlet - 30 50yr

Grate Inlet On Grade

Efficiency

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

10.24 cfs

0.010104 ftIft

4.50 ft

0.061700 ftIft

0.020000 ftIft

0.013

2.00 ft

3.00 ft

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

50.0 %

Options

Grate Flow Option xclude None

Results

•
Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Splash Over Velocity

Frontal Flow Factor

Side Flow Factor

Grate Flow Ratio

Active Grate Length

0.42

4.30 cfs

5.94 cfs

13.52 ft

0.46 ft

2.3 ft·

2.3 in

2.3 in

4.55 ftIs

6.99 ftIs

1.00

0.02

0.41

1.50 ft

•
Project Engineer: Jami Erickson

FlowMaster v6.0 [614e]
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

C-15.91 Grate Inlet - CB31-50yr

Grate Inlet On Grade

Efficiency

10.37 cfs

0.010104 ftIft

4.00 ft

0.062500 ftIft

0.020000 ftIft

0.013

2.93 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.57

Intercepted Flow 5.87 cfs

Bypass Flow 4.50 cfs

Spread 14.10 ft •Depth 0.45 ft
Flow Area 2.3 ft2

Gutter Depression 2.0 in

Total Depression 2.0 in

Velocity 4.45 ftIs

Splash Over Velocity 7.51 ftIs

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.55
Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Irregular Channel - CB32

Irregular Channel

Manning's Formula

Channel Depth

Slope

Discharge

Options

0.011472 ftlft

4.38 cfs

Current Roughness Method mproved Lotter's Method

Open Channel Weighting Methodmproved Lotter's Method

Closed Channel Weighting Metho Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.030

0.21 ft

-0.20 to 2.67

2.1 ff
8.61 ft

8.39 ft

0.41 ft

0.15 ft

0.022551 ftlft

2.08 ftls

0.07 ft

0.27 ft

0.73

Subcritical

Roughness Segments

Start
Station

0+00

End
Station

0+15

Mannings
Coefficient

0.030

Natural Channel Points

•

Station
(ft)

0+00

0+00

0+04

0+09

0+12

0+15

Elevation
(ft)

2.67

0.00

-0.20

0.23

1.23

2.23
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Computation

IJOb No. 00173-317-044

•IProject

ISUbject

ITaSk

Santan

Catch Basin Analysis

CB 32 ON37

IComputed JKE

!Checked

ISheet

IDate

IDate

IOf

6/00

~ /

/ ~

Grate
Area (sq.ft) 5.108
Length (ft) 2.554
Width (ft) 2.000
P=2(L+W) (ft) 9.108
Ae=A*50% (sq. ft) 2.554
Pe=P*50% (ft) 4.554

50% clogging factor

Cw= 3
7 - 5/8 x 2112 in Bars @ 3in C to C

AofBars=(7*.208*.052)= 0.075712 sqft

Co= 0.67

L=3-2(0.223) =

Nearest Low Pavement Elevation

2.554 ft Q50= 4.38 cfs

•
Location
Elevation (Ep)

Elevation of Grate

Eg

Max Allowable Depth of Water

Dmax=

Actual Depth of Water

235+20
Oft

Oft

2.67 ft

0.47 ft

Orifice
d=«Qi)/«Co)*(Ae)*«(2g)/\.5)))/\2

Weir
d=«(Qi)/«(Cw)*(Pe)))/\(2/3)

50 Year Flow
d=

0.47< 2.67 Good

d= 0.33 ft •



Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

Grate Inlet - 33 50yr

Grate Inlet On Grade

Efficiency

11.69 cfs

0.011472 tuft

4.50 ft

0.061700 tuft

0.020000 tuft
0.013

2.00 ft

3.00 ft

P-50 mm (P-1-7/S")

50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.41

Intercepted Flow 4.74 cfs

Bypass Flow 6.95 cfs

• Spread 14.01 ft
Depth 0.47 ft
Flow Area 2.4 ft·

Gutter Depression 2.3 in

Total Depression 2.3 in

Velocity 4.90 tus

Splash Over Velocity 6.99 tus

Frontal Flow Factor 1.00

Side Flow Factor 0.02

Grate Flow Ratio 0.39

Active Grate Length 1.50 ft

•
g:\je\56th st-kyrene\95%cutfm2
06/22/00 09:51 :08 AM © Haestad Methods, Inc.

HDR Engineering
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Jami Erickson
FlowMaster v6.0 (614e]

(203) 755-1666 Page 1 of 1



Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet

Type

Solve For

C-15.91 Grate Inlet - CB34-50yr

Grate Inlet On Grade

Efficiency
•

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

8.52 cfs

0.011292 ftlft

4.00 ft

0.062500 ftlft

0.020000 ftlft
0.013

2.93 ft

3.44 ft

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

50.0 %

Options

Grate Flow Option xclude None

Results

Efficiency 0.62

Intercepted Flow 5.31 cfs

Bypass Flow 3.21 cfs

Spread 12.44 ft •Depth 0.42 ft
Flow Area 1.9 ft2

Gutter Depression 2.0 in

Total Depression 2.0 in

Velocity 4.51 ftls
Splash Over Velocity 7.51 ftls
Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.61

Active Grate Length 1.72 ft

•
Project Engineer: Jami Erickson

FlowMaster v6.0 [614e]
Page 1 of 1

HDR Engineering
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

g:\je\56th st-kyrene\95%cutfm2
06/22/00 01 :47:26 PM © Haestad Methods, Inc.



Worksheet
Worksheet for Triangular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel - 2

Triangular Channel

Manning's Formula

Discharge

Mannings Coefficient 0.030

Slope 0.020668 ftIft

Depth 0.25 ft

Left Side Slope 3.00 H: V

Right Side Slope 20.00 H: V

Results

•

•

Discharge

Flow Area

Wetted Perimeter

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

1.27 cfs

0.7 ft2

5.80 ft
5.75 ft

0.24 ft
0.026958 ftIft

1.77 ftIs

0.05 ft

0.30 ft
0.88

Subcritical

g:~e\56th st-kyrene\95%cut.fm2
06/22/00 05:20:38 PM © Haestad Methods, Inc.

HDR Engineering
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Jami Erickson
FlowMaster v6.0 [614e]
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Worksheet
Worksheet for Ditch Inlet In Sag

Project Description

Worksheet
Type

Solve For

Input Data

Ditch Inlet - CB35-50yr
Ditch Inlet In Sag

Spread
•

Discharge 1.27 cfs

Left Side Slope 3.00 H: V

Right Side Slope 20.00 H: V
Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

Grate Type P-50 mm (P-1-7IS")

Clogging 50.0 %

Results

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

5.24 ft

0.14 ft

5.27 ft

5.24 ft
2.7 ft2

S.OO ft

..../ ; •

•
g:\je\56th st-kyrene\95%cutfm2
06/22/00 05:21 :31 PM © Haestad Methods. Inc.

HDR Engineering
37 Brookside Road Waterbury. CT 06708 USA

Project Engineer: Jami Erickson
FlowMaster v6.0 [614e)
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

C-15.91 Grate Inlet - CB36-50yr

Grate Inlet On Grade

Efficiency

3.96 cfs

0.010104 ftlft
4.00 ft

0.062500 ftlft
0.020000 ftlft

0.013

2.93 ft
3.44 ft

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

50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.81
Intercepted Flow 3.22 cfs
Bypass Flow 0.74 cfs• Spread 8.28 ft
Depth 0.34 ft
Flow Area 1.0 ft2
Gutter Depression 2.0 in

Total Depression 2.0 in
Velocity 3.86 ftls
Splash Over Velocity 7.51 ftls
Frontal Flow Factor 1.00
Side Flow Factor 0.04
Grate Flow Ratio 0.80
Active Grate Length 1.72 ft

•
g:\je\56th st-kyrene\95%cutfm2
06/22/00 02:19:53 PM © Haestad Methods, Inc.

HDR Engineering
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Jami Erickson
FlowMaster v6.0 [614e)
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Worksheet
Worksheet for Slot Inlet In Sag

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length
Local Depression

Local Depression Width

Results

Spread
Depth
Gutter Depression

Total Depression

Open Slot Area

Active Slot Weir Length

.~ ,'. .~

Slot Inlet - CB37 50yr
Slot Inlet In Sag

Spread

10.84 cfs

4.50 ft

0.061700 ftIft

0.020000 ftIft

0.15 ft

40.00 ft
1.0 in

4.00 ft

2.76 ft
0.23 ft

2.3 in

3.3 in

6.0 ft·

40.30 ft

,,:-'

\
~.. "

•

•

•
g:\je\56th st-kyrene\95%cutfm2
06/22/00 02:16:41 PM © Haestad Methods, Inc.

HDR Engineering
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Jami Erickson
FlowMaster v6.0 [614e]
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Worksheet
Worksheet for Grate Inlet In Sag

• Project Description

Worksheet

Type

Solve For

Input Data

Sump-CB37-50yr

Grate Inlet In Sag

Spread

Discharge 10.84 cfs

Gutter Width 4.50 ft
Gutter Cross Slope 0.061700 ftIft

Road Cross Slope 0.020000 ftIft

Grate Width 2.00 ft
Grate Length 3.00 ft
Local Depression 0.0 in

Local Depression Width 0.00 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.0 %

Results

•

•

Spread

Depth

Gutter Depression

Total Depression

Open Grate Area

Active Grate Weir Length

30.88 ft
0.81 ft

2.3 in

2.3 in
2.7 ft2

5.00 ft

g:\je\56th st-kyrene\95%cut.fm2
06/22/00 02:16:22 PM © Haestad Methods, Inc.

HDR Engineering
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Project Engineer: Jami Erickson
FlowMaster v6.0 [614e]
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Worksheet
Worksheet for Grate Inlet In Sag

Project Description

Worksheet

Type

Solve For

Input Data

Sump-CB38-50yr

Grate Inlet In Sag

Spread

•
Discharge 9.55 cfs

Gutter Width 4.00 ft
Gutter Cross Slope 0.062500 ftIft

Road Cross Slope 0.020000 ftIft

Grate Width 2.93 ft
Grate Length 3.44 ft
Local Depression 0.0 in

Local Depression Width 0.00 ft
Grate Type P-50 mm (P-1-7/S")

Clogging 50.0 %

Results

Spread

Depth

Gutter Depression

Total Depression

Open Grate Area

Active Grate Weir Length

22.99 ft
0.63 ft

2.0 in

2.0 in
4.5 ft2

6.37 ft

•

•
g:\je\56th st-kyrene\95%cut. fm2
06/22/00 05:22:29 PM © Haestad Methods, Inc.

HDR Engineering
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Project Engineer: Jami Erickson
FlowMaster v6.0 [614e]
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• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length

Local Depression

Local Depression Width

Worksheet
Worksheet for Slot Inlet In Sag

Slot Inlet - CB38 50yr

Slot Inlet In Sag

Spread

9.55 cfs
4.00 ft

0.062500 ftlft

0.020000 ftlft
0.15 ft

40.00 ft
1.0 in

4.00 ft

•

Results

Spread 2.51 ft
Depth 0.21 ft
Gutter Depression 2.0 in

Total Depression 3.0 in

Open Slot Area 6.0 ft2

Active Slot Weir Length 40.30 ft

l./~ .~~ ',:.

•

~ '", \ L i
~ .....{

g:\je\56th st-kyrene\95%cut.fm2
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Worksheet
Worksheet for Grate Inlet In Sag

Project Description

Worksheet

Type

Solve For

Input Data

Sump-CB38-50yr

Grate Inlet In Sag

Spread

•
Discharge 7.82 cfs

Gutter Width 4.00 ft

Gutter Cross Slope 0.062500 ftIft

Road Cross Slope 0.020000 ftIft

Grate Width 2.93 ft

Grate Length 3.44 ft
Local Depression 0.0 in

Local Depression Width 0.00 ft

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

Clogging 50.0 %

Results

Spread

Depth

Gutter Depression

Total Depression

Open Grate Area

Active Grate Weir Length

19.06 ft

0.55 ft

2.0 in

2.0 in

4.5 ft2
6.37 ft

- ("I C;
I _'!"\

'. '-

,..
,'" \~M. ';'
....., :-

,,", , ,
,...." ,:.;, ':.::~': ~' ... " (

•

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient
Grate Width

Grate Length

Grate Type
Clogging

Options

C-15.91 Grate Inlet - CB39-50yr
Grate Inlet On Grade
Efficiency

4.04 cfs
0.010104 ftlft

4.00 ft

0.062500 ftlft

0.020000 ftlft
0.013

2.93 ft

3.44 ft

P-50 mm (P-1-7/S")
50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.81
Intercepted Flow 3.26 cfs
Bypass Flow 0.78 cfs

• Spread 8.39 ft
Depth 0.34 ft
Flow Area 1.0 ft2

Gutter Depression 2.0 in
Total Depression 2.0 in
Velocity 3.87 ftls
Splash Over Velocity 7.51 ftls
Frontal Flow Factor 1.00
Side Flow Factor 0.04
Grate Flow Ratio 0.80
Active Grate Length 1.72 ft

•
g:\je\56th st-kyrene\95%cuUm2
06/22/00 02:21 :38 PM © Haestad Methods, Inc.

HDR Engineering
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Project Engineer: Jami Erickson
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type
Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

C-15.91 Grate Inlet - CB40-50yr
Grate Inlet On Grade

Efficiency

5.45 cfs

0.010104 ftlft

4.00 ft

0.062500 ftlft

0.020000 ftlft

0.013

2.93 ft
3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.72

Intercepted Flow 3.95 cfs

Bypass Flow 1.50 cfs

Spread 10.07 ft •Depth 0.37 ft

Flow Area 1.4 ft2

Gutter Depression 2.0 in

Total Depression 2.0 in

Velocity 4.02 ftls

Splash Over Velocity 7.51 ftls

Frontal Flow Factor 1.00

Side Flow Factor 0.04

Grate Flow Ratio 0.71

Active Grate Length 1.72 ft

•
g:\je\56th st-kyrene\95%cuttm2 HDR Engineering
06/22/00 02:23:19 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Jami Erickson
FlowMaster v6.0 [614e)
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

C-15.91 Grate Inlet - CB41-50yr

Grate Inlet On Grade

Efficiency

5.98 cfs

0.010104 ftIft

4.00 ft

0.062500 ftIft

0.020000 ftIft

0.013

2.93 ft

3.44 ft

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

50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.70
Intercepted Flow 4.19 cfs
Bypass Flow 1.79 cfs

• Spread 10.61 ft
Depth 0.38 ft
Flow Area 1.5 ft2

Gutter Depression 2.0 in
Total Depression 2.0 in
Velocity 4.08 ftls
Splash Over Velocity 7.51 ftIs
Frontal Flow Factor 1.00
Side Flow Factor 0.04
Grate Flow Ratio 0.69
Active Grate Length 1.72 ft

•
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HDR Engineering
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Project Engineer: Jami Erickson
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

C-15.91 Grate Inlet - CB42-50yr
Grate Inlet On Grade

Efficiency

7.90 cfs

0.010104 ftlft

4.00 ft

0.062500 ftlft

0.020000 ftlft
0.013

2.93 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.63

Intercepted Flow 4.97 cfs

Bypass Flow 2.93 cfs

Spread 12.32 ft •Depth 0.42 ft

Flow Area 1.9 ft·

Gutter Depression 2.0 in

Total Depression 2.0 in

Velocity 4.25 ftls

Splash Over Velocity 7.51 ftls

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.62

Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

C-15.91 Grate Inlet - CB43-50yr

Grate Inlet On Grade

Efficiency

8.84 cfs

0.010104 ft/ft

4.00 ft

0.062500 ft/ft

0.020000 ft/ft

0.013

2.93 ft

3.44 ft

P-50 mm (P-1-7/8")
50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.60

Intercepted Flow 5.33 cfs

Bypass Flow 3.51 cfs

• Spread 13.04 ft

Depth 0.43 ft

Flow Area 2.0 ft2

Gutter Depression 2.0 in

Total Depression 2.0 in

Velocity 4.33 ft/s

Splash Over Velocity 7.51 ft/s

Frontal Flow Factor 1.00

Side Flow Factor 0.03
Grate Flow Ratio 0.59

Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

C-15.91 Grate Inlet - CB44-50yr
Grate Inlet On Grade

Efficiency

10.70 cfs

0.010104 ftlft

4.00 ft

0.062500 ftlft

0.020000 ftlft
0.013

2.93 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.56

Intercepted Flow 5.98 cfs

Bypass Flow 4.72 cfs

Spread 14.31 ft •Depth 0.46 ft
Flow Area 2.4 ft·

Gutter Depression 2.0 in

Total Depression 2.0 in

Velocity 4.48 ftls

Splash Over Velocity 7.51 ftls
Frontal Flow Factor 1.00
Side Flow Factor 0.03
Grate Flow Ratio 0.55
Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Ditch Inlet In Sag

• Project Description

Worksheet

Type

Solve For

Input Data

Ditch Inlet - CB45-50yr

Ditch Inlet In Sag

Spread

Discharge 8.35 cfs

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

Grate Type P-50 mm (P-1-7/S")
Clogging 50.0 %

Results

•

•

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

9.91 ft

0.49 ft

9.98 ft

9.91 ft
2.7 ft2

8.00 ft

g:\je\56th st-kyrene\95%cut.fm2
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

C-1S.91 Grate Inlet - CB46-S0yr
Grate Inlet On Grade

Efficiency

4.35 cfs

0.018217 ftlft

4.00 ft

0.033850 ftlft

0.015000 ftlft

0.013

2.93 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.63

Intercepted Flow 2.75 cfs

Bypass Flow 1.60 cfs

Spread 11.01 ft •Depth 0.24 ft

Flow Area 1.1 ft2

Gutter Depression 0.9 in

Total Depression 0.9 in

Velocity 4.11 ftls

Splash Over Velocity 7.51 ftls

Frontal Flow Factor 1.00

Side Flow Factor 0.03
Grate Flow Ratio 0.62

Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Triangular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel - 1

Triangular Channel

Manning's Formula

Discharge

Mannings Coefficient 0.030

Slope 0.010104 ftIft

Depth 0.50 ft

Left Side Slope 4.00 H: V

Right Side Slope 20.00 H: V

Results

•

•

Discharge

Flow Area

Wetted Perimeter

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

5.90 cfs

3.0 ft·

12.07 ft

12.00 ft

0.43 ft

0.022038 ftIft

1.97 ftIs

0.06 ft

0.56 ft

0.69

Subcritical

g:\je\56th st-kyrene\95%cutfm2
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Worksheet
Worksheet for Grate Inlet In Sag

Project Description

Worksheet
Type

Solve For

Input Data

Sump-CB48-50yr
Grate Inlet In Sag

Spread

•
Discharge 4.09 cfs

Gutter Width 4.00 ft

Gutter Cross Slope 0.062500 ftlft

Road Cross Slope 0.020000 ftlft

Grate Width 2.93 ft

Grate Length 3.44 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

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

Clogging 50.0 %

Results

:~;
..,. ',,'

Spread

Depth

Gutter Depression

Total Depression

Open Grate Area

Active Grate Weir Length

'''I
;

9.39 ft

0.36 ft

2.0 in

2.0 in

4.5 ft·

6.37 ft

c.
•

•
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Worksheet
Worksheet for Slot Inlet In Sag

• Project Description

Worksheet Slot Inlet - CB48 50yr

Type Slot Inlet In Sag

Solve For Spread

Input Data

Discharge 4.09 cfs

Gutter Width 4.00 ft

Gutter Cross Slope 0.062500 tuft

Road Cross Slope 0.020000 tuft

Slot Width 0.15 ft

Slot Length 20.00 ft
Local Depression 1.0 in

Local Depression Width 4.00 ft

Results

Spread 2.25 ft

Depth 0.19 ft

Gutter Depression 2.0 in

Total Depression 3.0 in

Open Slot Area 3.0 ft2

Active Slot Weir Length 20.30 ft

•

',.:,." .

~\... ..:... ::,.. ~._-",;- '.
, ... ,....

" "
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Worksheet
Worksheet for Ditch Inlet In Sag

Project Description

Worksheet
Type
Solve For

Input Data

Ditch Inlet - CB49-50yr
Ditch Inlet In Sag

Spread
•

Discharge 1.40 cfs

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.0 %

Results

Spread

Depth
Wetted Perimeter

Top Width

Open Grate Area
Active Grate Weir Length

4.41 ft

0.15 ft

4.43 ft

4.41 ft
2.7 ft2

8.00 ft

•

•
Project Engineer: Jami Erickson

g:\je\56th st-kyrene\95%cut.tm2 HDR Engineering FlowMaster v6.0 [614e]
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Worksheet
Worksheet for Grate Inlet In Sag

• Project Description

Worksheet

Type

Solve For

Input Data

Sump-CB50-50yr

Grate Inlet In Sag

Spread

Discharge 5.39 cfs

Gutter Width 4.00 ft

Gutter Cross Slope 0.062500 ftIft

Road Cross Slope 0.020000 ftIft
Grate Width 2.93 ft

Grate Length 3.44 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

Grate Type P-50 mm (P-1-7/8")
Clogging 50.0 %

Results

•

•

Spread

Depth

Gutter Depression

Total Depression

Open Grate Area

Active Grate Weir Length

l \ " '..\ .j

13.00 ft

0.43 ft

2.0 in

2.0 in
4.5 ft2

6.37 ft

~ .
'" '.,i . ",,.'

, ,
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Worksheet
Worksheet for Slot Inlet In Sag

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length

Local Depression

Local Depression Width

Results

Spread

Depth

Gutter Depression

Total Depression

Open Slot Area

Active Slot Weir Length

."': -'

Slot Inlet - CB50 50yr
Slot Inlet In Sag

Spread

5.39 cfs

4.00 ft

0.062500 ftlft
0.020000 ftlft

0.15 ft

20.00 ft
1.0 in

4.00 ft

2.71 ft

0.23 ft

2.0 in

3.0 in

3.0 ft2
20.30 ft

... ~ ,

..: ....

•

•

•
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Worksheet
Worksheet for Slot Inlet In Sag

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length

Local Depression

Local Depression Width

Results

Slot Inlet - CB51 50yr

Slot Inlet In Sag

Spread

8.91 cfs

4.00 ft
0.062500 ftIft

0.020000 ftIft

0.15 ft
20.00 ft

1.0 in

4.00 ft

•

Spread

Depth

Gutter Depression

Total Depression

Open Slot Area

Active Slot Weir Length

! <
: I ~~

'-.:,J;

3.78 ft
0.32 ft

2.0 in

3.0 in

3.0 ft2
20.30 ft

\
1--,

~' ..'

•
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Worksheet
Worksheet for Grate Inlet In Sag

Project Description

Worksheet

Type

Solve For

Input Data

Sump-CB51-50yr

Grate Inlet In Sag

Spread

•
Discharge 8.91 cfs

Gutter Width 4.00 ft

Gutter Cross Slope 0.062500 ftlft
Road Cross Slope 0.020000 ftlft
Grate Width 2.93 ft

Grate Length 3.44 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

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

Clogging 50.0 %

Results

Spread

Depth

Gutter Depression

Total Depression

Open Grate Area

Active Grate Weir Length

21.56 ft

0.60 ft

2.0 in

2.0 in

4.5 ft'

6.37 ft

•

•
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Worksheet
Worksheet for Ditch Inlet In Sag

• Project Description

Worksheet

Type

Solve For

Input Data

Ditch Inlet - CB52-50yr

Ditch Inlet In Sag

Spread

Discharge 5.15 cfs

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

Grate Type P-50 mm (P-1-7/8")
Clogging 50.0 %

Results

•

•

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

7.73 ft

0.36 ft

7.78 ft

7.73 ft
2.7 ft2

8.00 ft

g:\je\56th st-kyrene\95%cut. fm2
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Worksheet
Worksheet for Slot Inlet In Sag

Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length

Local Depression

Local Depression Width

Results

Spread

Depth

Gutter Depression

Total Depression

Open Slot Area

Active Slot Weir Length

Slot Inlet - CB53 50yr

Slot Inlet In Sag

Spread

8.42 cfs

4.00 ft
0.062500 ftlft

0.020000 ftlft

0.15 ft

20.00 ft
1.0 in

4.00 ft

3.64 ft

0.30 ft

2.0 in

3.0 in

3.0 ft·

20.30 ft

•

•I .
\.f ·.L

';...t' ",. t:.,

c' .,
,~

f·i ,-1

•
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Worksheet
Worksheet for Grate Inlet In Sag

• Project Description

Worksheet

Type

Solve For

Input Data

Sump-CB53-50yr

Grate Inlet In Sag

Spread

Discharge 8.42 cfs

Gutter Width 4.00 ft

Gutter Cross Slope 0.062500 ftIft
Road Cross Slope 0.020000 ftIft
Grate Width 2.93 ft

Grate Length 3.44 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

Grate Type P-50 mm (P-1-7/8")
Clogging 50.0 %

Results

•

•

Spread

Depth

Gutter Depression

Total Depression

Open Grate Area

Active Grate Weir Length

20.45 ft

0.58 ft

2.0 in

2.0 in

4.5 ft'

6.37 ft
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

. Options

C-15.91 Grate Inlet - CB54-50yr

Grate Inlet On Grade

Efficiency

6.90 cfs

0.004018 tUft
4.00 ft

0.062500 tUft
0.020000 tUft

0.013

2.93 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.57

Intercepted Flow 3.94 cfs

Bypass Flow 2.96 cfs

Spread 14.47 ft •Depth 0.46 ft

Flow Area 2.4 ft·

Gutter Depression 2.0 in

Total Depression 2.0 in

Velocity 2.84 ftls

Splash Over Velocity 7.51 ftls

Frontal Flow Factor 1.00

Side Flow Factor 0.07

Grate Flow Ratio 0.54

Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

C-15.91 Grate Inlet - CB55-50yr

Grate Inlet On Grade

Efficiency

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

6.39 cfs
0.004018 ftIft

4.00 ft

0.062500 ftIft

0.020000 ftIft

0.013

2.93 ft

3.44 ft

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

50.0 %

Options

Grate Flow Option xclude None

Results

Efficiency 0.59
Intercepted Flow 3.75 cfs

Bypass Flow 2.64 cfs

• Spread 13.94 ft
Depth 0.45 ft
Flow Area 2.3 ft2

Gutter Depression 2.0 in

Total Depression 2.0 in

Velocity 2.80 ftIs

Splash Over Velocity 7.51 ftIs

Frontal Flow Factor 1.00

Side Flow Factor 0.07

Grate Flow Ratio 0.56
Active Grate Length 1.72 ft

•
Project Engineer: Jami Erickson

FlowMaster v6.0 [614e]
Page 1 of 1
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope
Gutter Width

Gutter Cross Slope
Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

C-15.91 Grate Inlet - CB56-50yr

Grate Inlet On Grade

Efficiency

4.53 cfs

0.004018 ftIft

4.00 ft

0.062500 ftIft

0.020000 ftIft
0.013

2.93 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.67

Intercepted Flow 3.02 cfs

Bypass Flow 1.51 cfs

Spread 11.72 ft •Depth 0.40 ft

Flow Area 1.7 ft2

Gutter Depression 2.0 in
Total Depression 2.0 in
Velocity 2.64 ftIs

Splash Over Velocity 7.51 ftIs
Frontal Flow Factor 1.00
Side Flow Factor 0.07

Grate Flow Ratio 0.64

Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

C-15.91 Grate Inlet - CB57-50yr

Grate Inlet On Grade

Efficiency

4.51 cfs

0.004018 ftlft

4.00 ft
0.062500 ftlft

0.020000 ftlft

0.013

2.93 ft
3.44 ft

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

50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.67

Intercepted Flow 3.01 cfs

Bypass Flow 1.50 cfs

• Spread 11.69 ft
Depth 0.40 ft
Flow Area 1.7 ft·

Gutter Depression 2.0 in
Total Depression 2.0 in

Velocity 2.64 ftls

Splash Over Velocity 7.51 ftls
Frontal Flow Factor 1.00

Side Flow Factor 0.07

Grate Flow Ratio 0.64

Active Grate Length 1.72 ft

•
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Worksheet
Worksheet for Slot Inlet In Sag

~ .
......

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length

Local Depression

Local Depression Width

Results

Spread

Depth

Gutter Depression

Total Depression

Open Slot Area

Active Slot Weir Length

...... i

.... .~

Slot Inlet - CB58 50yr
Slot Inlet In Sag

Spread

13.67 cfs

4.00 ft

0.062500 ftlft

0.020000 ftlft

0.15 ft

40.00 ft

1.0 in

4.00 ft

3.19 ft

0.27 ft

2.0 in

3.0 in

6.0 ft2

40.30 ft

" " ..~.
~,".<"

-.,/ ",

•

•

•
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Worksheet
Worksheet for Grate Inlet In Sag

• Project Description

Worksheet

Type

Solve For

Input Data

Sump-CB58-50yr

Grate Inlet In Sag

Spread

Discharge 13.67 cfs

Gutter Width 4.00 ft
Gutter Cross Slope 0.062500 ftlft

Road Cross Slope 0.020000 ftlft
Grate Width 2.93 ft
Grate Length 3.44 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

Grate Type P-50 mm (P-1-7/8")
Clogging 50.0 %

Results

•
\ ...

•

Spread

Depth

Gutter Depression

Total Depression

Open Grate Area

Active Grate Weir Length

31.49 ft
0.80 ft

2.0 in

2.0 in
4.5 ft2

6.37 ft

{...-; , . .)

I ,0, "-.
.'..

."'\ ",
'"., ..........
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

C-15.91 Grate Inlet - CB59-50yr
Grate Inlet On Grade

Efficiency

1.84 cis

0.004018 flIft

4.00 ft

0.062500 flIft

0.020000 flIft

0.013

2.93 ft

3.44 ft

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

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Splash Over Velocity

Frontal Flow Factor

Side Flow Factor

Grate Flow Ratio

Active Grate Length

0.90
1.66 cfs

0.18 cis

6.65 ft

0.30 ft

0.8 ft·

2.0 in

2.0 in

2.35 flIs

7.51 flIs

1.00

0.09
0.89
1.72 ft

•

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

C-15.91 Grate Inlet - CB60-50yr

Grate Inlet On Grade

Efficiency

2.37 cfs

0.004018 ftlft

4.00 ft

0.062500 ftlft

0.020000 ftlft

0.013

2.93 ft

3.44 ft

P-50 mm (P-1-7/8")
50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.84

Intercepted Flow 1.98 cfs

Bypass Flow 0.39 cfs

• Spread 7.99 fl
Depth 0.33 fl
Flow Area 1.0 fl2

Gutter Depression 2.0 in

Total Depression 2.0 in

Velocity 2.42 ftls
Splash Over Velocity 7.51 ftls
Frontal Flow Factor 1.00

Side Flow Factor 0.09

Grate Flow Ratio 0.82

Active Grate Length 1.72 ft

•
g:\je\56th st-kyrene\95%cut.fm2
06/22/00 02:34:00 PM © Haestad Methods, Inc.

HDR Engineering
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Jami Erickson
FlowMaster v6.0 [614e)

(203) 755-1666 Page 1 of 1



Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length

Local Depression

Local Depression Width

Results

Worksheet
Worksheet for Slot Inlet In Sag

Slot Inlet - CB61 50yr

Slot Inlet In Sag

Spread

8.74 cfs

4.00 ft

0.062500 ftIft

0.020000 ftIft

0.15 ft

40.00 ft

1.0 in

4.00 ft

•

U'·.·' ..
"f"

Spread

Depth
Gutter Depression

Total Depression

Open Slot Area

Active Slot Weir Length

2.36 ft

0.20 ft
2.0 in

3.0 in
6.0 ft·

40.30 ft

~ , " .:>. ~' ..~,

. -' ~ ( ;",
r

:-.: :"';' ··.. t
"" .

•

•
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Worksheet
Worksheet for Grate Inlet In Sag

• Project Description

Worksheet

Type

Solve For

Input Data

Sump-CB61-50yr

Grate Inlet In Sag

Spread

Discharge 8.74 cfs

Gutter Width 4.00 ft

Gutter Cross Slope 0.062500 ftlft
Road Cross Slope 0.020000 ftlft
Grate Width 2.93 ft
Grate Length 3.44 ft
Local Depression 0.0 in

Local Depression Width 0.00 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.0 %

Results

•

Spread

Depth

Gutter Depression

Total Depression

Open Grate Area

Active Grate Weir Length

21.18 ft
0.59 ft

2.0 in

2.0 in

4.5 ft2
6.37 ft

•

1'..1,
,: ,1

,- '\,.

~. :
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Worksheet
Worksheet for Ditch Inlet In Sag

Project Description

Worksheet

Type

Solve For

Input Data

Ditch Inlet - CB64-50yr

Ditch Inlet In Sag

Spread

•
Discharge 5.90 cfs

Left Side Slope 4.00 H: V

Right Side Slope 20.00 H: V
Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.0 %

Results

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

11.42 ft

0.39 ft
11.48 ft

11.42 ft
2.7 ft2

8.00 ft

•

•
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Worksheet
Worksheet for Ditch Inlet In Sag

• Project Description

Worksheet

Type

Solve For

Input Data

Ditch Inlet - CB65-50yr

Ditch Inlet In Sag

Spread

Discharge 5.90 cfs

Left Side Slope 4.00 H: V

Right Side Slope 20.00 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft
Grate Length 3.00 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

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

Clogging 50.0 %

Results

•

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

11.42 ft
0.39 ft

11.48 ft

11.42 ft
2.7 ft2

8.00 ft

•

'.
"" r .l. \ ~>'

....~ ~. '.
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Worksheet
Worksheet for Ditch Inlet In Sag

Project Description

Worksheet
Type

Solve For

Input Data

Ditch Inlet - CB68-50yr
Ditch Inlet In Sag

Spread
•

Discharge 5.90 cfs

Left Side Slope 3.00 H: V

Right Side Slope 20.00 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

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

Clogging 50.0 %

Results

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

11.03 ft

0.39 ft

11.10 ft

11.03 ft

2.7 ft'

8.00 ft

•

•
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Worksheet
Worksheet for Ditch Inlet In Sag

• Project Description

Worksheet

Type

Solve For

Input Data

Ditch Inlet - CB69-50yr

Ditch Inlet In Sag

Spread

Discharge 5.90 cfs

Left Side Slope 3.00 H: V

Right Side Slope 20.00 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Local Depression 0.0 in

Local Depression Width 0.00 ft

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

Clogging 50.0 %

Results

•

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

11.03 ft

0.39 ft

11.10 ft

11.03 ft
2.7 ft2

8.00 ft

•

.'-~ ,,' -,'
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet- CB100

Grate Inlet On Grade

Efficiency

0.90 cfs

0.011250 flIft

2.00 ft
0.067700 flIft
0.020000 flIft

0.013

1.50 ft

2.98 ft

-50 mm x 100 mm (P-1-7/8"-4")

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.76

Intercepted Flow 0.68 cfs

Bypass Flow 0.22 cfs

Spread 4.83 ft •Depth 0.19 ft

Flow Area 0.3 ft2

Gutter Depression 1.1 in

Total Depression 1.1 in

Velocity 2.73 flIs

Splash Over Velocity 3.60 flIs

Frontal Flow Factor 1.00

Side Flow Factor 0.05

Grate Flow Ratio 0.74

Active Grate Length 1.49 ft

•
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Project Engineer: Jami Erickson
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet Grate Inlet - CB100 50yr check

Type Grate Inlet On Grade

Solve For Efficiency

Input Data

Discharge 1.23 cfs

Slope 0.011250 fVft

Gutter Width 2.00 ft

Gutter Cross Slope 0.067700 fVft

Road Cross Slope 0.020000 fVft

Mannings Coefficient 0.013

Grate Width 1.50 ft

Grate Length 2.98 ft

Grate Type -50 mm x 100 mm (P-1-7/8"-4")

Clogging 50.0 %

Options

Grate Flow Option xclude None

Results

Efficiency 0.67

Intercepted Flow 0.83 cfs

Bypass Flow OAO cfs

• Spread 5.80 ft

Depth 0.21 ft

Flow Area OA ft·

Gutter Depression 1.1 in

Total Depression 1.1 in

Velocity 2.85 fVs

Splash Over Velocity 3.60 fVs

Frontal Flow Factor 1.00

Side Flow Factor 0.05

Grate Flow Ratio 0.66

Active Grate Length 1.49 ft
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width
Grate length

Grate Type

Clogging

Options

Grate Inlet - CB1 01

Grate Inlet On Grade

Efficiency

0.94 cfs

0.011250 ftlfl

2.00 fl
0.067700 ftlfl

0.020000 ftlfl
0.013

1.50 fl
2.98 fl

-50 mm x 100 mm (P-1-7/8"-4")
50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.75

Intercepted Flow 0.70 cfs

Bypass Flow 0.24 cfs

Spread 4.96 fl •Depth 0.19 fl

Flow Area 0.3 fl2

Gutter Depression 1.1 in

Total Depression 1.1 in

Velocity 2.75 ftls

Splash Over Velocity 3.60 ftls

Frontal Flow Factor 1.00

Side Flow Factor 0.05

Grate Flow Ratio 0.73

Active Grate length 1.49 fl
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

Grate Inlet - CB101-50yr check

Grate Inlet On Grade

Efficiency

1.29 cfs

0.012125 tuft
2.00 ft

0.067700 tuft
0.020000 tuft

0.013

1.50 ft

2.98 ft

-50 mm x 100 mm (P-1-7/8"-4")
50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.67

Intercepted Flow 0.86 cfs

Bypass Flow 0.43 cfs

• Spread 5.83 ft

Depth 0.21 ft

Flow Area 0.4 ft2

Gutter Depression 1.1 in

Total Depression 1.1 in

Velocity 2.96 tus
Splash Over Velocity 3.60 tus
Frontal Flow Factor 1.00

Side Flow Factor 0.05

Grate Flow Ratio 0.65

Active Grate Length 1.49 ft
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate length

Grate Type

Clogging

Options

Grate Inlet - CB1 02-50yr check
Grate Inlet On Grade

Efficiency

1.06 cfs

0.010275 ftlft

2.00 ft

0.067700 ftlft

0.020000 ftlft

0.013

1.50 ft

2.98 ft

-50 mm x 100 mm (P-1-7/8"-4")

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.70

Intercepted Flow 0.74 cfs

Bypass Flow 0.32 cis

Spread 5.47 ft •Depth 0.20 ft

Flow Area 0.4 ft·

Gutter Depression 1.1 in

Total Depression 1.1 in

Velocity 2.68 ftls

Splash Over Velocity 3.60 ftls

Frontal Flow Factor 1.00

Side Flow Factor 0.05

Grate Flow Ratio 0.69

Active Grate length 1.49 ft
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

Grate Inlet - CB1 02

Grate Inlet On Grade

Efficiency

0.77 cfs

0.010275 ftlft

2.00 ft

0.067700 ftlft

0.020000 ftlft

0.013

1.50 ft

2.98 ft

-50 mm x 100 mm (P-1-7/8"-4")
50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.79

Intercepted Flow 0.61 cfs

Bypass Flow 0.16 cfs• Spread 4.51 ft

Depth 0.19 ft

Flow Area 0.3 ft2

Gutter Depression 1.1 in

Total Depression 1.1 in

Velocity 2.58 ftls

Splash Over Velocity 3.60 ftls

Frontal Flow Factor 1.00

Side Flow Factor 0.06

Grate Flow Ratio 0.78

Active Grate Length 1.49 ft
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB103

Grate Inlet On Grade

Efficiency

0.81 cfs

0.010275 ft/ft

2.00 ft

0.067700 ft/ft

0.020000 ft/ft

0.013

1.50 ft

2.98 ft

-50 mm x 100 mm (P-1-7/8"-4")

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.78

Intercepted Flow 0.63 cfs

Bypass Flow 0.18 cfs

Spread 4.66 ft •Depth 0.19 ft

Flow Area 0.3 ft·

Gutter Depression 1.1 in

Total Depression 1.1 in

Velocity 2.60 ft/s

Splash Over Velocity 3.60 ft/s

Frontal Flow Factor 1.00

Side Flow Factor 0.06

Grate Flow Ratio 0.76

Active Grate Length 1.49 ft
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Grate Inlet - CB1 03-50yr Check

Grate Inlet On Grade

Efficiency

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

1.12 cfs

0.010275 ftlft

2.00 ft

0.067700 ftlft

0.020000 ftlft

0.013

1.50 ft

2.98 ft

-50 mm x 100 mm (P-1-7/S"-4")
50.0 %

Options

Grate Flow Option xclude None

Results

Efficiency 0.69

Intercepted Flow 0.77 cfs

Bypass Flow 0.35 cfs

• Spread 5.65 ft

Depth 0.21 ft

Flow Area 0.4 ft·

Gutter Depression 1.1 in

Total Depression 1.1 in

Velocity 2.70 ftls

Splash Over Velocity 3.60 ftls

Frontal Flow Factor 1.00

Side Flow Factor 0.05

Grate Flow Ratio 0.67

Active Grate Length 1.49 ft

•
Project Engineer: Jami Erickson

FlowMaster v6.0 [614e]
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Worksheet
Worksheet for Combination Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Local Depression

Local Depression Width

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Curb Opening Length
Grate Width

Grate Length

Grate Type

Clogging

Options

C-15.10 CB104
Combination Inlet On Grade

Efficiency

0.64 cfs

0.0 in

0.00 ft
0.011250 flIft

2.00 ft
0.067700 flIft

0.020000 flIft

0.013
2.78 ft

1.50 ft

2.78 ft
P-50 mm (P-1-7/8")

50.0 %

•

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth
Flow Area

Gutter Depression

Total Depression
Velocity

Splash Over Velocity

Frontal Flow Factor

Side Flow Factor
Grate Flow Ratio

Equivalent Cross Slope

Active Grate Length

Length Factor

Total Interception Length

Calculation Option

Grate Flow Option

Results

Use Both

xclude None

0.85
0.55 cfs

0.09 cfs

3.84 ft

0.17 ft

0.2 ft2
1.1 in

1.1 in

2.63 flIs
6.72 flIs

1.00

0.05

0.85
N/A flIft

1.39 ft
0.00

0.00 ft

•

•
Project Engineer: Jami Erickson
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Worksheet
Worksheet for Combination Inlet On Grade

• Project Description

Worksheet

Type
Solve For

Input Data

Discharge
Local Depression
Local Depression Width
Slope
Gutter Width
Gutter Cross Slope
Road Cross Slope
Mannings Coefficient

Curb Opening Length
Grate Width
Grate Length

Grate Type
Clogging

Options

C-15.10 CB104-50yr

Combination Inlet On Grade
Efficiency

0.88 cfs
0.0 in

0.00 ft
0.011250 ftlft

2.00 ft
0.067700 ftlft
0.020000 ftlft

0.013

2.78 ft
1.50 ft

2.78 ft
P-50 mm (P-1-7/8")

50.0 %

Efficiency
Intercepted Flow
Bypass Flow
Spread
Depth
Flow Area
Gutter Depression
Total Depression
Velocity
Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope

Active Grate Length
Length Factor
Total Interception Length

•

•

Calculation Option
Grate Flow Option

Results

Use Both
xclude None

0.76
0.67 cfs
0.21 cfs
4.77 ft
0.19 ft

0.3 ft2
1.1 in
1.1 in

2.73 ftls
6.72 ftls
1.00
0.04
0.75
N/A ftlft

1.39 ft
0.00

0.00 ft

Project Engineer: Jami Erickson
g:~e\56th st-kyrene\95%kyrene.fm2 HDR Engineering FlowMaster v6.0 [614e]
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Project Description

Worksheet

Type

Solve For

Slot Inlet - CB1 05
Slot Inlet In Sag

Spread

Worksheet
Worksheet for Slot Inlet In Sag

•
Input Data

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length

Local Depression

Local Depression Width

2.86 cfs

2.00 ft

0.058700 ftIft

0.020000 ftIft

0.15 ft

20.00 ft
1.0 in

4.00 ft

Results

\ ..

Spread

Depth

Gutter Depression

Total Depression

Open Slot Area

Active Slot Weir Length

1.86 ft

0.15 ft

0.9 in

1.9 in

3.0 ft·

20.30 ft

•
:' '. "

'"",. \...

•
Project Engineer: Jami Erickson

FlowMaster v6.0 [614e]
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Worksheet
Worksheet for Combination Inlet In Sag

• Project Description

Worksheet
Type
Solve For

C15.10 CB105
Combination Inlet In Sag
Spread

Input Data

Discharge
Local Depression

Local Depression Width
Gutter Width

Gutter Cross Slope
Road Cross Slope
Curb Opening Length
Opening Height
Curb Throat Type
Grate Width
Grate Length
Grate Type

Clogging

2.86 cfs
0.0 in

0.00 ft

2.00 ft

0.058000 ftIft

0.020000 ftIft

2.78 ft

0.50 ft

Horizontal
1.50 ft

2.78 ft
P-50 mm (P-1-7/8")

50.0 %

Options

Calculation Option Use Both

•
Results

Spread

Throat Incline Angle
Depth
Gutter Depression
Total Depression
Open Grate Area
Active Grate Weir Length

9.79 ft

90.00 degrees
0.27 ft

0.9 in
0.9 in
1.9 ft2

4.28 ft

•
Project Engineer: Jami Erickson

FlowMaster VS.O [614e]
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Worksheet
Worksheet for Slot Inlet In Sag

,;
\)."

Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length

Local Depression

Local Depression Width

Results

Spread

Depth

Gutter Depression

Total Depression

Open Slot Area

Active Slot Weir Length

Slot Inlet - CB1 05-50 yr check

Slot Inlet In Sag

Spread

3.94 cfs

2.00 ft
0.058700 ftlft

0.020000 ftlft
0.15 ft

20.00 ft
1.0 in

4.00 ft

2.30 ft

0.18 ft
0.9 in

1.9 in

3.0 ft2

20.30 ft

•

•
.....,

, ~~ ..~.
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Worksheet
Worksheet for Combination Inlet In Sag

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Local Depression
Local Depression Width

Gutter Width

Gutter Cross Slope
Road Cross Slope

Curb Opening Length

Opening Height

Curb Throat Type
Grate Width

Grate Length
Grate Type

Clogging

Options

C15.10 CB105-50yr

Combination Inlet In Sag

Spread

3.94 cfs
0.0 in

0.00 ft
2.00 ft

0.058000 ftlft
0.020000 ftlft

2.78 ft

0.50 ft

Horizontal
1.50 ft

2.78 ft

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

50.0 %

Calculation Option Use Both

•

•

Results

Spread

Throat Incline Angle

Depth

Gutter Depression

Total Depression

Open Grate Area
Active Grate Weir Length

13.03 ft
90.00 degrees

0.34 ft
0.9 in

0.9 in

1.9 ft·

4.28 ft

Project En9ineer: Jami Erickson
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type

Clogging

Options

Grate Inlet - CB1 06
Grate Inlet On Grade

Efficiency

1.02 cfs

0.024560 ftlft

1.50 ft

0.058700 ftlft

0.020000 ftlft

0.013

1.50 ft

2.98 ft

-50 mm x 100 mm (P-1-7/8"-4")

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.69

Intercepted Flow 0.70 cfs
Bypass Flow 0.32 cfs

Spread 5.00 ft •Depth 0.16 ft
Flow Area 0.3 ft2
Gutter Depression 0.7 in

Total Depression 0.7 in

Velocity 3.47 ftls

Splash Over Velocity 3.60 ftls
Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.68

Active Grate Length 1.49 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet

Type

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Grate Width

Grate Length

Grate Type
Clogging

Options

Grate Inlet - CB1 06-50yr check

Grate Inlet On Grade

Efficiency

1.41 cfs

0.024560 ftIft

1.50 ft

0.058700 ftIft

0.020000 ftIft

0.013

1.50 ft

2.98 ft

-50 mm x 100 mm (P-1-7/8"-4")
50.0 %

Grate Flow Option xclude None

Results

Efficiency 0.61

Intercepted Flow 0.87 cfs

Bypass Flow 0.54 cfs

• Spread 5.82 ft
Depth 0.17 ft

Flow Area 0.4 ft2

Gutter Depression 0.7 in

Total Depression 0.7 in

Velocity 3.69 ftIs

Splash Over Velocity 3.60 ftIs

Frontal Flow Factor 0.99

Side Flow Factor 0.03

Grate Flow Ratio 0.61

Active Grate Length 1.49 ft
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Worksheet
Worksheet for Grate Inlet On Grade

Project Description

Worksheet
Type

Solve For

Input Data

Discharge
Slope
Gutter Width

Gutter Cross Slope
Road Cross Slope
Mannings Coefficient
Grate Width
Grate Length

Grate Type
Clogging

Options

Grate Inlet - CB107
Grate Inlet On Grade
Efficiency

0.85 cfs
0:024560 ftIft

1.50 ft
0.058700 ftIft
0.020000 ftIft

0.013
1.50 ft
2.98 ft

-50 mm x 100 mm (P-1-7/8"-4")

50.0 %

•

Grate Flow Option xclude None

Results

Efficiency 0.73
Intercepted Flow 0.62 cfs
Bypass Flow 0.23 cis
Spread 4.57 ft •Depth 0.15 ft

Flow Area 0.3 ft2
Gutter Depression 0.7 in
Total Depression 0.7 in
Velocity 3.36 ftIs
Splash Over Velocity 3.60 ftIs
Frontal Flow Factor 1.00
Side Flow Factor 0.04
Grate Flow Ratio 0.72
Active Grate Length 1.49 ft

•
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Worksheet
Worksheet for Grate Inlet On Grade

• Project Description

Worksheet Grate Inlet - CB1 07 50yr check

Type Grate Inlet On Grade

Solve For Efficiency

Input Data

Discharge 1.18 cfs

Slope 0.024560 ftlft

Gutter Width 1.50 ft

Gutter Cross Slope 0.058700 ftlft

Road Cross Slope 0.020000 ftlft

Mannings Coefficient 0.013

Grate Width 1.50 ft

Grate Length 2.98 ft
Grate Type -50 mm x 100 mm (P-1-7/8"-4")

Clogging 50.0 %

Options

Grate Flow Option xclude None

Results

Efficiency 0.66

Intercepted Flow 0.77 cfs

Bypass Flow 0.41 cfs

• Spread 5.36 ft
Depth 0.17 ft
Flow Area 0.3 ft2

Gutter Depression 0.7 in

Total Depression 0.7 in

Velocity 3.56 ftls

Splash Over Velocity 3.60 ftls

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.64

Active Grate Length 1.49 ft
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JOB Santan Freeway System #2 Elevated Section East of I-10.
SWI 2
REM SITE SPECIFIC RDDF FOR 10 YEAR
RAI 5 5.90 10 4.49 15 3,78 30 2.54 60 1.58 120 0.85
REM ASSUMES A PAVEMENT SECTION OF 18 INCHES

•

PDA .013 24 3.50 1.5 3 .0001
GL 1
EM CREST AT 2030+81

NEW CBS AT 2035+20
STO 1.102 .95 10
PIP 93 1186.84 1186.56 1182.84 1180.73 -24
PNC 25 26 3 180 0
PIP 98 1186.56 1186.57 1180.73 1180.52 -24
PNC 26 27 3 180 0
STO 1.577 .95 10
PIP 122 1186.57 1155 1180.36 1150.4 -24
PNC 27 28 0 180 2
NEW CBS AT 2038+50
STO 0.722 .95 10
PIP 174 1183.56 1183.56 1179.56 1177.20 -24
PNC 30 31 3 180 0
STO 0.673 .95 10
PIP 117.5 1183.56 1155.0 1176.5 1149.0 -24
PNC 31 32 0 180 2
NEW CBS AT 2041+80
STO 0.719 .95 10
PIP 90.5 1180.23 1179.90 1176.23 1174.00 -24
PNC 33 34 3 180 0
PIP 81.5 1179.90 1180.23 1174.0 1173.66 -24
PNC 34 35 3 180 0
STO 0.626 .95 10
PIP 107.5 1180.23 1155 1173.59 1150.0 -24
PNC 35 36 0 180 2
NEW CBS AT 2045+10
STO .728 .95 10
PIP 174 1176.9 1176.90 1172.90 1170.53 -24
PNC 38 39 3 180 0
STO 0.622 .95 10
PIP 96 1176.9 1154 1170.36 1149.0 -24
PNC 39 40 0 180 2

•

EW CBS AT 2048+40
TO 0.724 .95 10

PIP 90.5 1173.56 1173.23 1169.56 1167.40 -24
PNC 41 42 3 180 0
PIP 81.5 1173.23 1173.56 1167.4 1167.2 -24
PNC 42 43 3 180 0
STO 0.634 .95 10
PIP 85 1173.56 1154.0 1167.03 1149.0 -24
PNC 43 44 0 180 2
NEW CBS AT 2051+70
STO 0.723 .95 10
PIP 174 1170.23 1170.23 1166.23 1163.86 -24
PNC 46 47 3 180 0
STO 0.630 .95 10
PIP 74 1170.23 1154.0 1163.69 1148.40 -24
PNC 47 48 0 180 2
NEW CBS AT 2055+00
STO 0.726 .95 10
PIP 90.5 1166.89 1166.56 1162.89 1160.73 -24
PNC 49 50 3 180 0
PIP 81.5 1166.56 1166.89 1160.73 1160.53 -24
PNC 50 51 3 180 0
STO 0.634 .95 10
PIP 66.5 1166.89 1153.0 1160.36 1148.50 -24
PNC 51 52 0 180 2
NEW CBS AT 2058+30
STO 0.721 .95 10
PIP 174 1163.56 1163.56 1159.56 1157.29 -24
PNC 54 55 3 180 0
STO 0.634 .95 10
PIP 53 1163.56 1153.0 1157.19 1147.50 -24
PNC 55 56 0 180 2
NEW CBS AT 2061+60
STO 0.711 .95 10

•

IP 80.5 1160.22 1159.89 1156.22 1154.06 -24
NC 57 58 3 180 0

PIP 81.5 1159.89 1160.22 1154.06 1152.86 -24
PNC 58 59 3 180 0
STO 0.628 .95 10
PIP 42 1160.22 1152.0 1152.69 1148.00 -24
PNC 59 60 0 180 2
NEW CBS AT 2065+50
STO 0.863 .95 10
PIP 100 1156.00 1155.95 1152.0 1151.2 -24



PNC 61 62 3 180 0
PIP 81.5 1155.95 1156.28 1151.20 1150.55 -24
PNC 62 63 3 180 0
8TO 0.742 .95 10
PIP 42 1156.28 1152. 1150.55 1150.21 -24
PNC 63 64 0 180 2
END

o •

•

•



• ****** HYDRA ******* (Version 6.1) *****

Santan Freeway System *2 Elevated Section East of 1-10.

+++ Commands Read From File sant.hda
JOB
SWI 2
REM SITE SPECIFIC ROOF FOR 10 YEAR
RAI 5 5.90 10 4.49 15 3.78 30 2.54 60 1.58 120 0.85

IDF CURVE

Date 09-04-2000
Page No 1

R
a
i
n
f
a
1
1

i
n

i• n
/
h
r

•

6. * <.

U U U U U
U U U U U
U U U U U
U U U U u

4.A * u u u u u A
u u u u u

* u u u u u
u u u u u
u u u u u
u u u u u
u * u u u u

2.A u u u u u A
u u u u u
u u * u u
u u u u u
u u u u u *
u u u u u
u u u u uo. * ························U

5. 20. 40. 60. 80. 100. 120.

Duration, t (min)

PLOT-DATA (Time, t(min) vs. Intensity, i(in/h»

t i t i t i t i t i

5. 5.90 60. 1.58 O. . 00 O. .00 O. .00
10. 4.49 120. .85 O. .00 o. .00 o. .00
15. 3.78 O. . 00 o. .00 o. .00 o. .00
30. 2.54 O. . 00 O. . 00 O. .00 O. .00

REM ASSUMES A PAVEMENT SECTION OF 18 INCHES
PDA .013 24 3.50 1.5 3 .0001
HGL 1
REM CREST AT 2030+81
NEW CBS AT 2035+20



****** HYDRA ******* (Version 6.1) *****

Santan Freeway System *2 Elevated Section East of 1-10.

STO 1.102 .95 10
PIP 93 1186.84 1186.56 1182.84 1180.73 -24

+++ Tc = 10.0 min
+++ CA = 1. 0
+++ Link * 1, Flow depth = .52 ft, Critical depth

PNC 25 26 3 180 0
PIP 98 1186.56 1186.57 1180.73 1180.52 -24

+++ Tc = 10.2 min
+++ CA = 1.0
+++ Link * 2, Flow depth = .94 ft, Critical depth

PNC 26 27 3 180 0
STO 1.577 .95 10
PIP 122 1186.57 1155 1180.36 1150.4 -24

+++ Tc = 10.7 min
+++ CA = 2.5
+++ Link * 3, Flow depth .44 ft, Critical depth

PNC 27 28 0 180 2
NEW CBS AT 2038+50
STO 0.722 .95 10
PIP 174 1183.56 1183.56 1179.56 1177.20 -24

+++ Tc = 10.0 min
+++ CA = .7
+++ Link * 4, Flow depth .48 ft, Critical depth

PNC 30 31 3 180 0
STO 0.673 .95 10
PIP 117.5 1183.56 1155.0 1176.5 1149.0 -24

+++ Tc = 10.5 min
+++ CA = 1.3
+++ Link * 5, Flow depth .32 ft, Critical depth

PNC 31 32 0 180 2
NEW CBS AT 2041+80
STO 0.719 .95 10
PIP 90.5 1180.23 1179.90 1176.23 1174.00 -24

+++ Tc = 10.0 min
+++ CA = .7
+++ Link * 6, Flow depth .40 ft, Critical depth

PNC 33 34 3 180 0
PIP 81.5 1179.90 1180.23 1174.0 1173.66 -24

+++ Tc = 10.2 min
+++ CA = .7
+++ Link * 7, Flow depth .64 ft, Critical depth

PNC 34 35 3 180 0
STO 0.626 .95 10
PIP 107.5 1180.23 1155 1173.59 1150.0 -24

+++ Tc = 10.6 min
+++ CA = 1.3
+++ Link * 8, Flow depth .32 ft, Critical depth

PNC 35 36 0 180 2
NEW CBS AT 2045+10

Date 09-04-2000
Page No 2

.76 ft

.76 ft

1. 20 ft

.61 ft

.85 ft

.61 ft

.61 ft

.84 ft

•

•

•



•

•

•

****** HYDRA ******* (Version 6.1) *****

Santan Freeway System #2 Elevated Section East of I-10.

STO .728 .95 10
PIP 174 1176.9 1176.90 1172.90 1170.53 -24

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 9, Flow depth .48 ft, Critical depth

PNC 38 39 3 180 0
STO 0.622 .95 10
PIP 96 1176.9 1154 1170.36 1149.0 -24

+++ Tc = 10.5 min
+++ CA = 1. 3
+++ Link # 10, Flow depth .32 ft, Critical depth

PNC 39 40 0 180 2
NEW CBS AT 2048+40
STO 0.724 .95 10
PIP 90.5 1173.56 1173.23 1169.56 1167.40 -24

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 11, Flow depth .42 ft, Critical depth

PNC 41 42 3 180 0
PIP 81.5 1173.23 1173.56 1167.4 1167.2 -24

+++ Tc = 10.2 min
+++ CA = .7
+++ Link # 12, Flow depth .72 ft, Critical depth

PNC 42 43 3 180 0
STO 0.634 .95 10
PIP 85 1173.56 1154.0 1167.03 1149.0 -24

+++ Tc = 10.7 min
+++ CA = 1.3
+++ Link # 13, Flow depth .32 ft, Critical depth

PNC 43 44 0 180 2
NEW CBS AT 2051+70
STO 0.723 .95 10
PIP 174 1170.23 1170.23 1166.23 1163.86 -24

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 14, Flow depth = .48 ft, Critical depth

PNC 46 47 3 180 0
STO 0.630 .95 10
PIP 74 1170.23 1154.0 1163.69 1148.40 -24

+++ Tc = 10.5 min
+++ CA = 1.3
+++ Link # 15, Flow depth .32 ft, Critical depth

PNC 47 48 0 180 2
NEW CBS AT 2055+00
STO 0.726 .95 10
PIP 90.5 1166.89 1166.56 1162.89 1160.73 -24

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 16, Flow depth .42 ft, Critical depth

Date 09-04-2000
Page No 3

.61 ft

.84 ft

.61 ft

.61 ft

.84 ft

.61 ft

.84 ft

.61 ft



****** HYDRA ******* (Version 6.1) *****

Santan Freeway System #2 Elevated Section East of I-I0.

PNC 49 50 3 180 0
PIP 81.5 1166.56 1166.89 1160.73 1160.53 -24

+++ Tc = 10.2 min
+++ CA = .7
+++ Link # 17, Flow depth = .72 ft, Critical depth

PNC 50 51 3 180 0
STO 0.634 .95 10
PIP 66.5 1166.89 1153.0 1160.36 1148.50 -24

+++ Tc = 10.7 min
+++ CA = 1.3
+++ Link # 18, Flow depth .34 ft, Critical depth

PNC 51 52 0 180 2
NEW CBS AT 2058+30
STO 0.721 .95 10
PIP 174 1163.56 1163.56 1159.56 1157.29 -24

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 19, Flow depth = .48 ft, Critical depth

PNC 54 55 3 180 0
STO 0.634 .95 10
PIP 53 1163.56 1153.0 1157.19 1147.50 -24

+++ Tc = 10.5 min
+++ CA = 1.3
+++ Link # 20, Flow depth .34 ft, Critical depth

PNC 55 56 0 180 2
NEW CBS AT 2061+60
STO 0.711 .95 10
PIP 80.5 1160.22 1159.89 1156.22 1154.06 -24

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 21, Flow depth .40 ft, Critical depth

PNC 57 58 3 180 0
PIP 81.5 1159.89 1160.22 1154.06 1152.86 -24

+++ Tc = 10.2 min
+++ CA = .7
+++ Link # 22, Flow depth = .46 ft, Critical depth

PNC 58 59 3 180 0
STO 0.628 .95 10
PIP 42 1160.22 1152.0 1152.69 1148.00 -24

+++ Tc = 10.4 min
+++ CA = 1.3
+++ Link # 23, Flow depth .38 ft, Critical depth

PNC 59 60 0 180 2
NEW CBS AT 2065+50
STO 0.863 .95 10
PIP 100 1156.00 1155.95 1152.0 1151.2 -24

+++ Tc = 10.0 min
+++ CA = .8
+++ Link # 24, Flow depth .58 ft, Critical depth

Date 09-04-2000
Page No 4
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****** HYDRA ******* (Version 6.1) *****

Santan Freeway System #2 Elevated Section East of 1-10.

PNC 61 62 3 180 0
PIP 81.5 1155.95 1156.28 1151.20 1150.55 -24

+++ Tc = 10.3 min
+++ CA = .8
+++ Link # 25, Flow depth .58 ft, Critical depth

PNC 62 63 3 180 0
STO 0.742 .95 10
PIP 42 1156.28 1152. 1150.55 1150.21 -24

+++ Tc = 10.6 min
+++ CA = 1.5
+++ Link # 26, Flow depth .80 ft, Critical depth

PNC 63 64 0 180 2
END

o
END OF INPUT DATA.

Date 09-04-2000
Page No 5
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****** HYDRA ******* (Version 6.1) *****

Santan Freeway System *2 Elevated Section East of 1-10.

Date 09-04-2000
Page No 6

•
*** CBS AT 2035+20 Anaiysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (% ) (cfs) (in)
------------------------------------------------------------------------------

1 93 24 1182.84 .02269 4.0 1.8 7.6 4.70 14
1180.73 5.8 3.7 10.8 34.08

2 98 24 1180.73 .00214 5.8 3.7 3.2 4.67 45
1180.52 6.0 3.9 3.3 10.47

3 122 24 1180.36 .24557 6.2 4.0 22.8 11.17 10
1150.40 4.6 2.4 35.7 112.11

Analysis of Existing Pipes

Length =

*** CBS AT 2038+50

313. ft Total length = 313. ft

•
Link Length Diam

(ft) (in)

Invert
Up/Dn
(ft)

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

4

5

174

118

24 1179.56 .01356 4.0
1177.20 6.4

24 1176.50 .23404 7.1
1149.00 6.0

1.8
4.2

4.9
3.8

5.6
8.4

18.5
34.8

3.08
26.35

5.85
109.44

12

5

Length = 292. ft Total length = 292. ft

•



•
****** HYDRA ******* (Version 6.1) *****

Santan Freeway System #2 Elevated Section East of 1-10.

Date 09-04-2000
Page No 7

*** CBS AT 2041+80 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)
------------------------------------------------------------------------------

6 91 24 1176.23 .02464 4.0 1.8 6.9 3.07 9
1174.00 5.9 3.7 11.3 35.51

7 82 24 1174.00 .00417 5.9 3.7 3.7 3.05 21
1173.66 6.6 4.4 4.7 14.61

8 108 24 1173.59 .21944 6.6 4.5 17.8 5.63 5
1150.00 5.0 2.8 33.7 105.97

Analysis of Existing Pipes•
Length =

*** CBS AT 2045+10

280. ft Total length = 280. ft

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

9

10

174

96

24 1172.90 .01362 4.0
1170.53 6.4

24 1170.36 .22250 6.5
1149.00 5.0

1.8
4.2

4.4
2.8

5.6
8.4

18.0
34.0

3.11
26.40

5.66
106.71

12

5

•

Length = 270. ft Total length = 270. ft



****** HYDRA ******* (Version 6.1) *****

Santan Freeway System #2 Elevated Section East of I-10.

Date 09-04-2000
Page No 8

•
*** CBS AT 2048+40 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Oiam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)
------------------------------------------------------------------------------

11 91 24 1169.56 .02387 4.0 1.8 6.9 3.09 9
1167.40 5.8 3.7 11.1 34.95

12 82 24 1167.40 .00245 5.8 3.7 3.0 3.07 27
1167.20 6.4 4.2 3.6 11.21

13 85 24 1167.03 .21212 6.5 4.4 17 .8 5.67 5
1149.00 5.0 2.8 33.2 104.19

Analysis of Existing Pipes

Length =

*** CBS AT 2051+70

257. ft Total length = 257. ft

•
Link Length Diam

(ft) (in)

Invert
Up/On
(ft)

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/On Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

14

15

174

74

24 1166.23 .01362 4.0
1163.86 6.4

24 1163.69 .20662 6.5
1148.40 5.6

1.8
4.2

4.4
3.4

5.6
8.4

17 .5
32.7

3.08
26.40

5.68
102.83

12

6

Length = 248. ft Total length = 248. ft

•



•
****** HYDRA ******* (Version 6.1) *****

Santan Freeway System #2 Elevated Section East of I-10.

Date 09-04-2000
Page No 9

*** CBS AT 2055+00 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/On Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)
------------------------------------------------------------------------------

16 91 24 1162.89 .02387 4.0 1.8 6.9 3.10 9
1160.73 5.8 3.7 11.1 34.95

17 82 24 1160.73 .00245 5.8 3.7 3.0 3.08 27
1160.53 6.4 4.2 3.6 11.21

18 67 24 1160.36 .17835 6.5 4.4 16.7 5.68 6
1148.50 4.5 2.3 30.4 95.54

Analysis of Existing Pipes•
Length =

*** CBS AT 2058+30

239. ft Total length = 239. ft

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

19

20

174

53

24 1159.56 .01305 4.0
1157.29 6.3

24 1157.19 .18283 6.4
1147.50 5.5

1.8
4.1

4.2
3.3

5.5
8.2

16.8
30.8

3.08
25.84

5.68
96.73

12

6

•

Length = 227. ft Total length = 227. ft



****** HYDRA ******* (Version 6.1) *****

Santan Freeway System *2 Elevated Section East of I-10.

Date 09-04-2000
Page No 10

•

------------------------------------------------------------------------------

*** CBS AT 2061+60 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length oiam Up/On Slope Up/On Up/On Act/Full Act/Full Load Remove oiam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)
------------------------------------------------------------------------------

21 81 24 1156.22 .02683 4.0 1.8 7.1 3.03 8
1154.06 5.8 3.7 11.8 37.06

22 82 24 1154.06 .01472 5.8 3.7 5.7 3.01 11
1152.86 7.4 5.2 8.7 27.45

23 42 24 1152.69 .11167 7.5 5.4 14.1 5.63 7
1148.00 4.0 1.8 24.1 75.60

Length =

*** CBS AT 2065+50

204. ft Total length = 204. ft

Analysis of Existing Pipes •
Link Length oiam

(ft) (in)

Invert
Up/On
(ft)

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/On Up/On Act/Full Act/Full Load Remove oiam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)
------------------------------------------------------------------------------

24 100 24 1152.00 .00800 4.0 1.8 4.9 3.68 18
1151.20 4.8 2.6 6.4 20.23

25 82 24 1151.20 .00797 4.8 2.6 4.9 3.64 18
1150.55 5.7 3.6 6.4 20.20

26 42 24 1150.55 .00810 5.7 3.6 5.8 6.71 33
1150.21 1.8 -.4 6.5 20.36

------------------------------------------------------------------------------
Length = 224. ft Total length = 224. ft

•



•
****** HYDRA ******* (Version 6.1) ***** Date 09-04-2000

Page No 11

Santan Freeway System *2 Elevated Section East of I-10.

Hydraulic Gradeline Computations

Down- Hydraulic
Link stream Gradeline Crown possible Ground Super- Manhole Loss

# Node * Elevation E1ev. Surcharge Elev. crit. ? Depth Coef

-----------------------------------------------------------------------------
1 26 1181.25 1182.73 N 1186.56 Y .00 .00

2 27 1181. 46 1182.52 N 1186.57 N .00 .00

3 28 1150.84 1152.40 N 1155.00 y .00 .00

4 31 1177.68 1179.20 N 1183.56 Y .00 .00

5 32 1149.32 1151.00 N 1155.00 Y .00 .00

6 34 1174.40 1176.00 N 1179.90 Y .00 .00

7 35 1174.30 1175.66 N 1180.23 N .00 .00

8 36 1150.32 1152.00 N 1155.00 Y .00 .00

9 39 1171.01 1172.53 N 1176.90 Y .00 .00

10 40 1149.32 1151.00 N 1154.00 Y .00 .00

11 42 1167.82 1169.40 N 1173.23 Y .00 .00

12 43 1167.92 1169.20 N 1173.56 N .00 .00

13 44 1149.32 1151. 00 N 1154.00 Y .00 .00

14 47 1164.34 1165.86 N 1170.23 Y .00 .00

• 15 48 1148.72 1150.40 N 1154.00 Y .00 .00

16 50 1161.15 1162.73 N 1166.56 Y .00 .00

17 51 1161.25 1162.53 N 1166.89 N .00 .00

18 52 1148.84 1150.50 N 1153.00 Y .00 .00

19 55 1157.77 1159.29 N 1163.56 Y .00 .00

20 56 1147.84 1149.50 N 1153.00 Y .00 .00

21 58 1154.46 1156.06 N 1159.89 Y .00 .00

22 59 1153.32 1154.86 N 1160.22 Y .00 .00

23 60 1148.38 1150.00 N 1152.00 Y .00 .00

24 62 1151.87 1153.20 N 1155.95 Y .95 .01

25 63 1151.22 1152.55 N 1156.28 Y 1.37 .55

26 64 1151. 01 1152.21 N 1152.00 Y .80 .00
-----------------------------------------------------------------------------

Link *
Terminal

Node *
Hydraulic Gradeline Ground Loss

Elevation Elevation Coef.
-----------------------------------------------------------

24 61 1153.14 1156.00 1. 50

•

-----------------------------------------------------------

NORMAL END OF HYDRA





•

•

•

JOB SR202L - PUMPSTA @ KYRENE, EAST SIDE + WEST SIDE AND KYRENE ROAD
SWI 2
REM Data in English Units
REM SITE SPECIFIC RDDF FOR 50 YEAR
RAI 5 8.09 10 6.19 15 5.28 30 3.57 60 2.23 120 1.2
REM ASSUMES A PAVEMENT SECTION OF 18 INCHES
PDA .012 24 3.75 1.5 3 .0001
HGL 1
NEW DMJM DA 160 to 131

WTO 22.8 1 33.11
PIP 1 1144.18 1 44.18
PNC 44 48 1 180 0
HOL 15
NEW DAs 130, 129
STO 1.297 .841 10
PIP 182 1144.18 1144.18
PNC 46 47 3 180 0
STO 1.300 .841 10
PIP 8 1144.18 1144.43
PNC 47 48 3 90 0
REC 15
PIP 112.5 1144.43 1144.18 1133.22 1133.11 -66
PNC 48 70 0 180 1
PIP 223.5 1144.12 1143.90 1133.11 1132.88 -66
PNC 70 52 4 192 0
HOL 16
NEW DA 50,58,59
STO 3.83 .8125 10
PIP 103.5 1143.34 1143.65 1138.80 1138.0 -24
PNC 49 50 3 90 0
STO .309 .9 10
PIP 134 1143.65 1143.65 1138.0 1137.10 -24
PNC 50 51 3 180 0
STO .427 .91 10
PIP 7 1143.65 1143.90 1137.10 1137. -24
PNC 51 52 4 90 0
REC 16
PIP 99 1143.9 1143. 1132.88 1132.78 -66
PNC 52 54 0 180 1
HOL 50
NEW DA 51
STO 2.54 .8125 10
PIP 43.5 1142.43 1143. 1135.56 1134.53 -24
PNC 53 54 0 90 1
REC 50
PIP 232 1143. 1142.33 1132.78 1132.55 -66
PNC 54 57 4 180 0
HOL 18
NEW DA 56,57
STO .82 .8587 10
PIP 134 1142.33 1142.33 1137.75 1137.55 -24
PNC 55 56 3 180 0
STO .767 .865 10
PIP 7 1142.33 1142.57 1137.55 1137.53 -24
PNC 56 57 4 90 0
REC 18
PIP 327.1 1142.33 1141.26 1132.55 1132.22 -66
PNC 57 60 4 180 0
HOL 19
NEW DAs 53, 54
STO .99 .83 10
PIP 134 1141.0 1141.0 1136.5 1136.30 -24
PNC 58 59 3 180 0
STO 0.93 .84 10
PIP 7 1141.0 1141.26 1136.3 1136.28 -24
PNC 59 60 4 90 0
REC 19
PIP 225 1141.26 1141.00 1132.22 1132.00 -66
PNC 60 90 4 180 0
PIP 106 1141 1140.29 1122.28 1122.17 -66
PNC 90 64 4 180 0
HOL 20
NEW DAs 52, 49
STO 1.20 .8075 10
PIP 67.5 1140.03 1139.54 1135.51 1135.4 -24
PNC 61 62 3 180 0
PIP 64.5 1139.54 1140.03 1135.4 1135.3 -24
PNC 62 63 3 180 0
STO 1.14 .8125 10
PIP 7 1140.03 1140.29 1135.3 1135.28 -24
PNC 63 64 4 90 0
REC 20
PIP 59. 1140.29 1140.27 1122.17 1122.11 -66
PNC 64 68 4 180 0



HOL 21
NEW DA 55,48
STO 1.30 .7875 10
PIP 67.5 1140.01 1139.52 1135.03 1131.39 -24
PNC 65 66 3 180 0
PIP 64.5 1139.52 1140.01 1131.39 1127.91 -24
PNC 66 67 3 180 0
STO 1.30 .7975 10
PIP 7 1140.01 1140.27 1125.16 1124.86 -24
PNC 67 68 3 90 0
REC 21
PIP 337 1140.27 1141.07 1122.11 1121.78 -66
PNC 68 111 4 90 0
REM FLOWS FROM WEST AND KYRENE ROAD
STO \1..2.6 1 13.41
PIP 260 1141.69 1160.75 1121.78 1121.46 -66
PNC 111 102 4 156 0
PIP 186.2 1160.75 1155.87 1121.46 1120.38 -66
PNC 102 103 4 180 0
PIP 47.7 1155.87 1155.8 1120.38 1119.10 -66
PNC 103 105 0 180 2
END

o

•

•

•
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SR202L - PUMPSTA @ KYRENE, EAST SIDE + WEST SIDE AND KYRENE ROAD

+++ Commands Read From File total.hda
JOB
SWI 2
REM Data in English Units
REM SITE SPECIFIC RDDF FOR 50 YEAR
RAI 5 8.09 10 6.19 15 5.28 30 3.57 60 2.23 120 1.2

IDF CURVE

*

*

4.A

6.A

2.A

8•*A·.i\j.·U··U···iJ.j·j:i,··A·A;'·U·U··U··J\·j:i,··A··.i\j.U·U·..~'J\.. j:i,.. A··.i\j.·U··U···iJ.j··j:i,··A··A··p,j'·U···U··j:i,··A··A·W··U··iJ.j·J\.·A··A···U··U···U··J\··A··A·i\j.V··U··U··J\··A··A··WUiJlAA(.
11 11 11 11 U 3

11 11 11 11 11
11 11 11 11 U
U 11 11 11 11
U U 11 11 11
11 11 11 11 11

* 11 11 11 11 U
11 11 11 11 U
11 11 11 11 11
11 11 11 11 U
11 * 11 11 11 U
11 11 11 11 U
11 11 11 11 11
11 11 * 11 11
11 11 11 11 11
11 11 11 11 11
11 11 11 11 11
11 11 11 11 11

O. *................•............................................................................................... ·················U

5. 20. 40. 60. 80. 100. 120.

R
a
i
n
f
a
1
1

i
n

• i
n
/
h
r

Duration, t (min)

PLOT-DATA (Time, t(min) vs. Intensity, i (in/h) )

t i t i t i t i t i

5. 8.09 60. 2.23 O. .00 o. .00 o. .00
10. 6.19 120. 1.20 O. .00 O. .00 O. .00
15. 5.28 O. .00 O. . 00 O. .00 o. .00
30. 3.57 O. . 00 O. . 00 O• .00 O• .00

REM ASSUMES A PAVEMENT SECTION OF 18 INCHES
PDA .012 24 3.75 1.5 3 .0001
HGL 1
NEW DMJM DA 160 to 131

•



****** HYDRA ******* (Version 6.1) ***** Date 09-05-2000
Page No 2

•
SR202L - PUMPSTA @ KYRENE, EAST SIDE + WEST SIDE AND KYRENE ROAD

STO 22.8 1 33.1
PIP 1 1144.18 1144.18

+++ Tc = 33.1 min
+++ CA = 22.8
+++ Link # 1, Flow depth 1.44 ft, Critical depth

PNC 44 48 1 180 0
HOL 15
NEW DAs 130, 129
STO 1.297 .841 10
PIP 182 1144.18 1144.18

+++ Tc = 10.0 min
+++ CA = 1.1
+++ Link # 2, Flow depth 1.20 ft, Critical depth

PNC 46 47 3 180 0
STO 1.300 .841 10
PIP 8 1144.18 1144.43

+++ Tc = 10.9 min
+++ CA = 2.2
+++ Link # 3, Flow depth = .98 ft, Critical depth

PNC 47 48 3 90 0
REC 15
PIP 112.5 1144.43 1144.18 1133.22 1133.11 -66

+++ Tc = 33.1 min
+++ CA = 25.0
+++ Link # 4, Flow depth = 3.57 ft, Critical depth

PNC 48 70 0 180 1
PIP 223.5 1144.12 1143.90 1133.11 1132.88 -66

+++ Tc = 33.5 min
+++ CA = 25.0
+++ Link # 5, Flow depth 3.52 ft, Critical depth

PNC 70 52 4 192 0
HOL 16
NEW DA 50,58,59
STO 3.83 .8125 10
PIP 103.5 1143.34 1143.65 1138.80 1138.0 -24

+++ Tc = 10.0 min
+++ CA = 3.1
+++ Link # 6, Flow depth 1.48 ft, Critical depth

PNC 49 50 3 90 0
STO .309 .9 10
PIP 134 1143.65 1143.65 1138.0 1137.10 -24

+++ Tc = 10.2 min
+++ CA = 3.4
+++ Link # 7, Flow depth = 2.00 ft, Critical depth

PNC 50 51 3 180 0
STO .427 .91 10
PIP 7 1143.65 1143.90 1137.10 1137. -24

+++ Tc = 10.6 min
+++ CA = 3.8

2.24 ft

.92 ft

1.31 ft

2.55 ft

2.54 ft

1. 58 ft

2.00 ft

•

•
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.80 ft

.73 ft

2.87 ft

1.03 ft

1.29 ft

2.82 ft

2.73 ft

1. 71 ft

.96 ft, Critical depth

.82 ft, Critical depth

1.06 ft, Critical depth

1.16 ft, Critical depth

4.23 ft, Critical depth

1.34 ft, Critical depth

4.12 ft, Critical depth

3.90 ft, Critical depth

1132.88 1132.78 -66

depth

53, 54
.83 10
1141.0 1141.0 1136.5 1136.30 -24
10.0 min

.8
# 15, Flow depth

1143.9 1143.
34.2 min
28.8

# 9, Flow
54 0 180 1

1143. 1142.33 1132.78 1132.55 -66
34.5 min
30.8

# 11, Flow depth
57 4 180 0

+++ Link # 8, Flow depth
PNC 51 52 4 90 0
REC 16
PIP 99

+++ Tc =
+++ CA =
+++ Link

PNC 52
HOL 50
NEW DA 51
STO 2.54 .8125 10
PIP 43.5 1142.43 1143. 1135.56 1134.53 -24

+++ Tc = 10.0 min
+++ CA = 2.1
+++ Link # 10, Flow depth

PNC 53 54 0 90 1
REC 50
PIP 232

+++ Tc =

+++ CA =
+++ Link

PNC 54
HOL 18
NEW DA 56,57
STO .82 .8587 10
PIP 134 1142.33 1142.33 1137.75 1137.55 -24

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 12, Flow depth

PNC 55 56 3 180 0
STO .767 .865 10
PIP 7 1142.33 1142.57 1137.55 1137.53 -24

+++ Tc = 10.8 min
+++ CA = 1. 4
+++ Link # 13, Flow depth

PNC 56 57 4 90 0
REC 18
PIP 327.1 1142.33 1141.26 1132.55 1132.22 -66

+++ Tc = 35.2 min
+++ CA = 32.2
+++ Link # 14, Flow depth

PNC 57 60 4 180 0
HOL 19
NEW DAs
STO .99
PIP 134

+++ Tc =

+++ CA =
+++ Link

•

•
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1122.17 1122.11 -66

•.87 ft

.86 ft

1.12 ft

2.93 ft

2.91 ft

5.50 ft

1.22 ft

1.28 ft, Critical depth

4.45 ft, Critical depth

4.29 ft, Critical depth

1.14 ft, Critical depth

1.14 ft, Critical depth

1.46 ft, Critical depth

5.50 ft, Critical depth

1140.29 1140.27
37.2 min
35.7* 22, Flow depth

68 4 180 0

PNC 58 59 3 180 0
STO 0.93 .84 10
PIP 7 1141.0 1141.26 1136.3 1136.28 -24

+++ Tc = 10.7 min
+++ CA = 1.6
+++ Link * 16, Flow depth =

PNC 59 60 4 90 0
REC 19
PIP 225 1141.26 1141.00 1132.22 1132.00 -66

+++ Tc = 36.1 min
+++ CA = 33.8
+++ Link * 17, Flow depth =

PNC 60 90 4 180 0
PIP 106 1141 1140.29 1122.28 1122.17 -66

+++ Tc = 36.8 min
+++ CA = 33.8
+++ Link * 18, Flow depth

PNC 90 64 4 180 0
HOL 20
NEW DAs 52, 49
STO 1.20 .8075 10
PIP 67.5 1140.03 1139.54 1135.51 1135.4 -24

+++ Tc = 10.0 min
+++ CA = 1. 0
+++ Link * 19, Flow depth

PNC 61 62 3 180 0
PIP 64.5 1139.54 1140.03 1135.4 1135.3 -24

+++ Tc = 10.3 min
+++ CA = 1. 0
+++ Link * 20, Flow depth =

PNC 62 63 3 180 0
STO 1.14 .8125 10
PIP 7 1140.03 1140.29 1135.3 1135.28 -24

+++ Tc = 10.7 min
+++ CA = 1. 9
+++ Link * 21, Flow depth =

PNC 63 64 4 90 0
REC 20
PIP 59.

+++ Tc =
+++ CA =
+++ Link

PNC 64
HOL 21
NEW DA 55,48
STO 1.30 .7875 10
PIP 67.5 1140.01 1139.52 1135.03 1131.39 -24

+++ Tc 10.0 min
+++ CA = 1. 0

•
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SR202L - PUMPSTA @ KYRENE, EAST SIDE + WEST SIDE AND KYRENE ROAD

•

•

+++ Link # 23, Flow depth .46 ft, Critical depth
PNC 65 66 3 180 0
PIP 64.5 1139.52 1140.01 1131.39 1127.91 -24

+++ Tc = 10.1 min
+++ CA = 1.0
+++ Link # 24, Flow depth = .46 ft, Critical depth

PNC 66 67 3 180 0
STO 1.30 .7975 10
PIP 7 1140.01 1140.27 1125.16 1124.86 -24

+++ Tc = 10.2 min
+++ CA = 2.1
+++ Link # 25, Flow depth = .70 ft, Critical depth

PNC 67 68 3 90 0
REC 21
PIP 337 1140.27 1141.07 1122.11 1121.78 -66

+++ Tc = 37.4 min
+++ CA = 37.8
+++ Link # 26, Flow depth = 5.50 ft, Critical depth

PNC 68 111 4 90 0
REM FLOWS FROM WEST AND KYRENE ROAD
STO 12.6 1 13.4
PIP 260 1141.69 1160.75 1121.78 1121.46 -66

+++ Tc = 38.4 min
+++ CA = 50.4
+++ Link # 27, Flow depth 5.50 ft, Critical depth

PNC 111 102 4 156 0
PIP 186.2 1160.75 1155.87 1121.46 1120.38 -6£

+++ Tc = 39.1 min
+++ CA = 50.4
+++ Link # 28, Flow depth = 3.02 ft, Critical depth

PNC 102 103 4 180 0
PIP 47.7 1155.87 1155.8 1120.38 1119.10 -66

+++ Tc = 39.3 min
+++ CA = 50.4
+++ Link # 29, Flow depth 1.98 ft, Critical depth

PNC 103 105 0 180 2
END

END OF INPUT DATA.

.89 ft

.89 ft

1.28 ft

5.50 ft

5.50 ft

3.52 ft

3.52 ft
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*** DMJM DA 160 to 131 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

1 1 27 1140.24 .10010 3.9
1140.14 4.0

1.5 29.2
26.7

78.24
106.15

o.

Length
Cost

1. ft Total length
O. Total Cost

1. ft
O.

Pipe Design*** D~s 130, 129

Invert
Link Length Diam Up/Dn

(ft) (in) (ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($ ) •2

3

182

8

24 1140.43 .00175 3.8
1140.11 4.1

24 1140.11 .01260 4.1
1140.01 4.4

1.6

1.9

3.5
3.3

8.7
8.8

6.75
10.25

13.17
27.51

o.

o.

Length
Cost

190. ft Total length
O. Total Cost

190. ft
O.

*** DAs 130, 129 Analysis of Existing Pipes

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

4 113 66 1133.22 .00098 11.2
1133.11 11.1

5.3
5.1

5.3
4.8

85.73
113.75

75

Length = 303. ft Total length = 304. ft

•
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*** DAs 130, 129 Analysis of Existing Pipes

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Cover velocity --Flow-- -Solutions-
Slope Up/On Up/On Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

5 224 66 1133.11 .00103 11.0
1132.88 11.0

5.1
5.1

5.4
4.9

85.33
116.70

73

Length = 526. ft Total length = 527. ft

*** DA 50,58,59 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam• (ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

------------------------------------------------------------------------------

6 104 24 1138.80 .00773 4.5 2.4 7.8 19.26 89
1138.00 5.7 3.5 6.9 21.55

7 134 24 1138.00 .00672 5.7 3.5 6.6 20.85 104 .76 24
1137.10 6.6 4.4 6.4 20.09

8 7 24 1137.10 .01428 6.6 4.4 10.3 23.00 79
1137.00 6.9 4.7 9.3 29.29

9 99 66 1132.88 .00101 11. 0 5.1 5.5 97.35 84
1132.78 10.2 4.3 4.9 115.68

•

Length = 344. ft Total length = 871. ft
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*** DA 51

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Analysis of Existing Pipes

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

10

11

44

232

24 1135.56 .02368 6.9
1134.53 8.5

66 1132.78 .00099 10.2
1132.55 9.8

4.7
6.3

4.3
3.8

10.8
12.0

5.5
4.8

12.77
37.71

103.92
114.51

34

91

Length =

Analysis of Existing Pipes

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

*** DA 56,57

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

276. ft Total length = 1146. ft

•
12 134 24 1137.75 .00149 4.6 2.4 2.9 4.36 46

1137.55 4.8 2.6 3.0 9.47

13 7 24 1137.55 .00286 4.8 2.6 4.4 8.28 63
1137.53 5.0 2.9 4.2 13.11

14 327 66 1132.55 .00101 9.8 3.8 5.5 107.51 93
1132.22 9.0 3.1 4.9 115.56

Length = 468. ft Total length = 1614. ft

•
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SR202L - PUMPSTA @ KYRENE, EAST SIDE + WEST SIDE AND KYRENE ROAD

*** DAs 53, 54 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)
------------------------------------------------------------------------------

15 134 24 1136.50 .00149 4.5 2.3 3.1 5.09 54
1136.30 4.7 2.5 3.0 9.47

16 7 24 1136.30 .00288 4.7 2.5 4.6 9.71 74
1136.28 5.0 2.8 4.2 13.15

17 225 66 1132.22 .00098 9.0 3.1 5.5 111.37 98
1132.00 9.0 3.0 4.8 113.75

18 106 66 1122.28 .00104 18.7 12.8 5.6 110.33 94
1122.17 18.1 12.2 4.9 117.18

Length = 472. ft Total length = 2086. ft

*** DAs 52, 49 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)
------------------------------------------------------------------------------

19 68 24 1135.51 .00163 4.5 2.4 3.3 6.00 61
1135.40 4.1 2.0 3.1 9.89

20 65 24 1135.40 .00155 4.1 2.0 3.2 5.94 62
1135.30 4.7 2.6 3.1 9.65

21 7 24 1135.30 .00288 4.7 2.6 4.7 11. 50 87
1135.28 5.0 2.8 4.2 13.15

22 59 66 1122.17 .00102 18.1 12.2 4.9 116.02 100 .07 24
1122.11 18.2 12.2 4.9 115.95

•

Length =

Length =

198. ft Total length =

198. ft Total length =

2284. ft

2284. ft
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*** DA 55,48 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)
------------------------------------------------------------------------------

23 68 24 1135.03 .05393 5.0 2.8 12.0 6.34 11
1131.39 8.1 6.0 18.1 56.91

24 65 24 1131.39 .05395 8.1 6.0 11. 9 6.32 11
1127.91 12.1 9.9 18.1 56.93

25 7 24 1125.16 .04285 14.8 12.7 13.4 12.69 25
1124.86 15.4 13.2 16.1 50.73

26 337 66 1122.11 .00098 18.2 12.2 5.2 122.38 107 8.52 27
1121. 78 19.3 13.3 4.8 113.85

27 260 66 1121.78 .00123 19.9 14.0 6.8 160.77 126 33.18 42 •1121.46 39.3 33.3 5.4 127.59

28 186 66 1121.46 .00580 39.3 33.3 12.1 159.33 58
1120.38 35.5 29.5 11.7 277.07

29 48 66 1120.38 .02683 35.5 29.5 21.2 158.75 27
1119.10 36.7 30.7 25.1 595.94

------------------------------------------------------------------------------
Length = 970. ft Total length = 3254. ft

•
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Hydraulic Grade1ine Computations

Down- Hydraulic
Link stream Gradeline Crown possible Ground Super- Manhole Loss

# Node # Elevation Elev. Surcharge Elev. crit. ? Depth Coef
-----------------------------------------------------------------------------

1 48 1142.38 1142.39 N 1144.43 Y 6.47 .04
2 47 1142.72 1142.11 Y 1144.18 N 2.61 .86
3 48 1141.32 1142.01 N 1144.43 Y 6.47 .04
4 70 1139.21 1138.61 Y 1144.12 N 6.10 .03
5 52 1138.71 1138.38 Y 1143.90 N 5.86 .17
6 50 1139.57 1140.00 N 1143.65 Y 3.79 2.50
7 51 1140.79 1139.10 Y 1143.65 N/A 3.69 .46
8 52 1138.71 1139.00 N 1143.90 Y 5.86 1.85
9 54 1138.21 1138.28 N 1143.00 N 5.48 .08

10 54 1135.82 1136.53 N 1143.00 Y 5.48 1.51
11 57 1137.69 1138.05 N 1142.33 N 5.18 .05
12 56 1139.04 1139.55 N 1142.33 N 1.49 .61
13 57 1138.69 1139.53 N 1142.33 N 5.18 .02
14 60 1137.14 1137.72 N 1141.26 N 4.96 .05

• 15 59 1137.94 1138.30 N 1141.00 N 1. 64 .63
16 60 1137.56 1138.28 N 1141.26 N 4.96 .02
17 90 1136.45 1137.50 N 1141.00 N 7.55 .12
18 64 1129.26 1127.67 Y 1140.29 N 7.11 .09
19 62 1137.34 1137.40 N 1139.54 N 1.94 .05
20 63 1137.15 1137.30 N 1140.03 N 1.85 .66
21 64 1136.74 1137.28 N 1140.29 N 7.11 .04
22 68 1128.87 1127.61 Y 1140.27 N/A 6.78 .07
23 66 1132.28 1133.39 N 1139.52 Y 2.80 .06
24 67 1128.80 1129.91 N 1140.01 Y 6.11 1.33
25 68 1126.14 1126.86 N 1140.27 Y 6.78 1.72
26 111 1128.38 1127.28 Y 1141.69 N/A 6.29 1.55
27 102 1126.96 1126.96 N 1160.75 N/A 5.37 .04
28 103 1123.90 1125.88 N 1155.87 Y 20.42 .26
29 105 1133.11 1124.60 Y 1155.80 Y 14.01 .00

-----------------------------------------------------------------------------

Link #
Terminal

Node #
Hydraulic Gradeline Ground Loss

Elevation Elevation Coef.

•

1
2
6

10
12

44
46
49
53
55

1162.40
1143.06
1141. 68
1139.12
1139.26

1144.18
1144.18
1143.34
1142.43
1142.33

1.50
1.50
1. 50
1. 50
1.50
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Link #
Terminal

Node #
Hydraulic Gradeline Ground

Elevation Elevation
Loss
Coef.

-----------------------------------------------------------
15
19
23

58
61
65

1138.16
1137.60
1138.83

1141.00
1140.03
1140.01

1.50
1.50
1.50

-----------------------------------------------------------

NORMAL END OF HYDRA

•

•





•

•

•

JOB SR202L - PUMPSTA @ KYRENE, WEST SIDE
SWI 2
REM Data in English Units
REM SITE SPECIFIC RDDF FOR 50 YEAR
RAI 5 8.09 10 6.19 15 5.28 30 3.57 60 2.23 120 1.2
REM ASSUMES A PAVEMENT SECTION OF 18 INCHES
PDA .012 24 4 2 3 .0001
HGL 1
NEW DA 32
STO 1. 020 .91 10
PIP 42 1151.49 1152.66 1147.45 1147.00 -24
PNC 72 73 4 90 0
HOL 27
NEW DA 31
STO 1.081 .8825 10
PIP 177.5 1151.98 1152.66 1147.9 1147.00 -24
PNC 71 73 4 90 0
REC 27
PIP 250 1152.66 1150.14 1147. 1145.75 -24
PNC 73 76 4 180 0
HOL 30
NEW DA 41,35,36
STO 1.493 .825 10
PIP 127 1148.56 1148.52 1142.56 1142.43 -24
PNC 80 74 3 90 0
STO .748 .865 10
PIP 190 1148.52 1149.88 1142.43 1141.87 -24
PNC 74 75 3 180 0
STO .720 .8875 10
PIP 7 1149.88 1150.14 1141.87 1141.78 -24
PNC 75 76 4 90 0
REC 30
PIP 52.8 1150.14 1149.58 1141.70 1141.43 -30
PNC 76 79 0 180 1
HOL 31
NEW DA 37,40 - RAMP B
STO 1.007 .7 10
PIP 2 1149.61 1149.87 1144.55 1144.51 -24
PNC 77 78 3 180 0
STO .391 .95 10
PIP 66 1149.87 1149.58 1144.51 1141.69 -24
PNC 78 79 0 90 1
REC 31
PIP 231.2 1149.58 1147.27 1141.43 1140.20 -30
PNC 79 83 4 180 0
HOL 32
NEW DAs 38,39
STO .742 .8825 10
PIP 146 1147.01 1147.01 1142.00 1141.85 -30
PNC 81 82 3 180 0
STO 0.900 .845 10
PIP 7 1147.01 1147.27 1141.85 1141.82 -30
PNC 82 83 4 90 0
HOL 33
NEW DA 45
STO .967 .725 10
PIP 62.5 1150.87 1147.27 1144.0 1140.2 -24
PNC 60 83 4 90 0
REC 32
REC 33
PIP 330 1147.27 1143.93 1140.2 1138.55 -36
PNC 83 88 4 180 0
HOL 34
NEW DA 43 44
STO 1.005 .8325 10
PIP 144.5 1143.67 1143.67 1139.40 1139.11 -24
PNC 86 87 3 180 0
STO 1. 255 .82 10
PIP 7 1143.67 1143.93 1139.11 1139.01 -24
PNC 87 88 4 90 0
REC 34
PIP 385.5 1143.93 1141.07 1138.55 1136. -36
PNC 88 95 4 90 0
HOL 35
NEW DA 46,47
STO 1.426 .8025 10
PIP 67.5 1140.84 1140.32 1135.0 1134.87 -24
PNC 92 93 3 180 0
PIP 69 1140.32 1140.81 1134.87 1134.74 -24
PNC 93 94 3 180 0
STO 1.551 .805 10
PIP 7 1140.81 1141.07 1134.74 1134.64 -24
PNC 94 95 4 180 0
REC 35



PIP 1 1141.07 1141.69 1121.87 1121.86 -66
PNC 95 96 4 120 0
HOL 36
NEW DA 106,107
STO .239 .95 10
PIP 70.5 1162.31 1162.35 1158.3 1157.95 -24
PNC 97 98 3 180 0
STO .196 .95 10
PIP 10 1162.35 1160.5 1157.95 1157.92 -24
PNC 98 10 4 90 0
PIP 260.5 1160.5 1164.56 1157.92 1156.37 -24
PNC 10 101 4 55 0
HOL 40
NEW DA 102,103
STO .193 .95 10
PIP 79.5 1164.43 1164.56 1160 1156.56 -24
PNC 99 100 3 90 0
STO .182 .95 10
PIP 19 1164.56 1164.47 1156.56 1156.37 -15
PNC 100 101 4 35 0
REC 40
PIP 131 1164.47 1141.07 1156.37 1135 -24
PNC 101 96 4 255 0
REC 36
PIP 1 1141.07 1141.69 1121.86 1121.85 -66
PNC 96 III 1 180 2
NEW DA 100,101,
STO .214 .95 10
PIP 82.5 1164.42 1164.31 1159.4 1157 -24
PNC 89 90 3 160 0
STO .224 .95 10
PIP 124.5 1164.31 1160.25 1157 1155.0 -24
PNC 90 91 4 90 0
PIP 102 1160.25 1157 1155.0 1152.0 -24
PNC 91 110 0 90 2
NEW DA 104
STO .151 .95 10
PIP 42.5 1162.65 1162.70 1157.65 1155.0 -24
PNC 1 2 0 90 2
NEW DA 105
STO .670 .95 10
PIP 50 1162.4 1162.6 1159.05 1159 -24
PNC 3 4 0 180 1
PIP 89.5 1162.6 1163.0 1159 1155.75 -24
PNC 4 5 0 90 2
END

•

•

•
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SR202L - PUMPSTA @ KYRENE, WEST SIDE

50 YEAR
30 3.57 60 2.23 120 1.2

IDF CURVE

<.
u u 11 11 311

U U U U U
U U U U U

6aA * U 11 U U 11 A
u u u u u
u u u u u

* u u u u u
u u u u U

4.A u u u u u A
u u u u u
u * u u u u
u u u u u
u u u u u

2.A u u * u u A
u u u u u
u u u u u *
u u u u u
u u u u uo. * ························0

5. 20. 40. 60. 80. 100. 120.

8. *" .

+++ Commands Read From File westky.hda
JOB
SWI 2
REM Data in English Units
REM SITE SPECIFIC RDDF FOR
RAI 5 8.09 10 6.19 15 5.28

R
a
i
n
f
a
1
1

i
n

• i
n
/
h
r

Duration, t (min)

PLOT-DATA (Time, t(min) vs. Intensity, i (in/h) )

t i t i t i t i t i

5. 8.09 60. 2.23 o. . 00 o. .00 O. .00
10. 6.19 120. 1.20 O. . 00 O. .00 O. .00
15. 5.28 o. . 00 o. .00 O. .00 o. .00
30. 3.57 O. . 00 O. . 00 O. .00 O• .00

REM ASSUMES A PAVEMENT SECTION OF 18 INCHES
PDA .012 24 4 2 3 .0001
HGL 1
NEW DA 32

•
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Page No 2

SR202L - PUMPSTA @ KYRENE, WEST SIDE

1147. 1145.75 -24

•

.85 ft

.86 ft

.98 ft

1. 21 ft

1.39 ft

1. 74 ft

1.21 ft

.66 ft, Critical depth

.82 ft, Critical depth

1.20 ft, Critical depth

1.60 ft, Critical depth

1.44 ft, Critical depth

1.06 ft, Critical depth

1.75 ft, Critical depth

1152.66 1150.14
10.6 min
1.9

# 3, Flow depth
76 4 180 0

STO 1.020 .91 10
PIP 42 1151.49 1152.66 1147.45 1147.00 -24

+++ Tc = 10.0 min
+++ CA = .9
+++ Link # 1, Flow depth

PNC 72 73 4 90 0
HOL 27
NEW DA 31
STO 1.081 .8825 10
PIP 177.5 1151.98 1152.66 1147.9 1147.00 -24

+++ Tc = 10.0 min
+++ CA = 1. 0
+++ Link # 2, Flow depth

PNC 71 73 4 90 0
REC 27
p!p 250

+++ Tc =
+++ CA =
+++ Link

PNC 73
HOL 30
NEW DA 41,35,36
STO 1.493 .825 10
PIP 127 1148.56 1148.52 1142.56 1142.43 -24

+++ Tc = 10.0 min
+++ CA = 1.2
+++ Link # 4, Flow depth

PNC 80 74 3 90 0
STO .748 .865 10
PIP 190 1148.52 1149.88 1142.43 1141.87 -24

+++ Tc = 10.7 min
+++ CA = 1.9
+++ Link # 5, Flow depth

PNC 74 75 3 180 0
STO .720 .8875 10
PIP 7 1149.88 1150.14 1141.87 1141.78 -24

+++ Tc = 11.4 min
+++ CA = 2.5
+++ Link # 6, Flow depth

PNC 75 76 4 90 0
REC 30
PIP 52.8 1150.14 1149.58 1141.70 1141.43 -30

+++ Tc = 11.4 min
+++ CA = 4.4
+++ Link # 7, Flow depth

PNC 76 79 0 180 1
HOL 31
NEW DA 37,40 - RAMP B
STO 1. 007 .7 10

•
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Date 09-05-2000
page No 3

•

•

PIP 2 1149.61 1149.87 1144.55 1144.51 -24
+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 8, Flow depth .48 ft, Critical depth = .73 ft

PNC 77 78 3 180 0
STO .391 .95 10
PIP 66 1149.87 1149.58 1144.51 1141.69 -24

+++ Tc = 10.0 min
+++ CA = 1.1
+++ Link # 9, Flow depth = .50 ft, Critical depth = .91 ft

PNC 78 79 0 90 1
REC 31
PIP 231.2 1149.58 1147.27 1141.43 1140.20 -30

+++ Tc = 11.5 min
+++ CA = 5.5
+++ Link # 10, Flow depth 2.05 ft, Critical depth 1.94 ft

PNC 79 83 4 180 0
HOL 32
NEW DAs 38,39
STO .742 .8825 10
PIP 146 1147.01 1147.01 1142.00 1141.85 -30

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 11, Flow depth = .93 ft, Critical depth = .66 ft

PNC 81 82 3 180 0
STO 0.900 .845 10
PIP 7 1147.01 1147.27 1141.85 1141.82 -30

+++ Tc = 11.0 min
+++ CA = 1. 4
+++ Link # 12, Flow depth .95 ft, Critical depth .97 ft

PNC 82 83 4 90 0
HOL 33
NEW DA 45
STO .967 .725 10
PIP 62.5 1150.87 1147.27 1144.0 1140.2 -24

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 13, Flow depth .38 ft, Critical depth .73 ft

PNC 60 83 4 90 0
REC 32
REC 33
PIP 330 1147.27 1143.93 1140.2 1138.55 -36

+++ Tc = 12.1 min
+++ CA = 7.6
+++ Link # 14, Flow depth 2.16 ft, Critical depth 2.17 ft

PNC 83 88 4 180 0
HOL 34
NEW DA 43 44
STO 1.005 .8325 10
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SR202L - PUMPSTA @ KYRENE, WEST SIDE

.98 ft, Critical depth

.88 ft, Critical depth

.40 ft, Critical depth

1.59 ft, Critical depth

•

.80 ft

.95 ft

.94 ft

.41 ft

1. 21 ft

2.38 ft

1.38 ft

2.23 ft

2.28 ft, Critical depth

1.20 ft, Critical depth

1.20 ft, Critical depth

1.00 ft, Critical depth

1141.07 1141.69 1121.87 1121.86 -66
13.4 min
11. 9

# 21, Flow depth
96 4 120 0

PIP 144.5 1143.67 1143.67 1139.40 1139.11 -24
+++ Tc = 10.0 min
+++ CA = .8
+++ Link # 15, Flow depth

PNC 86 87 3 180 0
STO 1.255 .82 10
PIP 7 1143.67 1143.93 1139.11 1139.01 -24

+++ Tc = 10.7 min
+++ CA = 1.9
+++ Link # 16, Flow depth

PNC 87 88 4 90 0
REC 34
PIP 385.5 1143.93 1141.07 1138.55 1136. -36

+++ Tc = 12.7 min
+++ CA = 9.5
+++ Link # 17, Flow depth

PNC 88 95 4 90 0
HOL 35
NEW DA 46,47
STO 1.426 .8025 10
PIP 67.5 1140.84 1140.32 1135.0 1134.87 -24

+++ Tc = 10.0 min
+++ CA = 1.1
+++ Link # 18, Flow depth =

PNC 92 93 3 180 0
PIP 69 1140.32 1140.81 1134.87 1134.74 -24

+++ Tc = 10.3 min
+++ CA = 1.1
+++ Link # 19, Flow depth

PNC 93 94 3 180 0
STO 1.551 .805 10
PIP 7 1140.81 1141.07 1134.74 1134.64 -24

+++ Tc = 10.6 min
+++ CA = 2.4
+++ Link # 20, Flow depth

PNC 94 95 4 180 0
REC 35
PIP 1

+++ Tc =
+++ CA =
+++ Link

PNC 95
HOL 36
NEW DA 106,107
STO .239 .95 10
PIP 70.5 1162.31 1162.35 1158.3 1157.95 -24

+++ Tc = 10.0 min
+++ CA = .2
+++ Link # 22, Flow depth

•



•

•
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SR202L - PUMPSTA @ KYRENE, WEST SIDE

PNC 97 98 3 180 0
STO .196 .95 10
PIP 10 1162.35 1160.5 1157.95 1157.92 -24

+++ Tc = 10.4 min
+++ CA = .4
+++ Link # 23, Flow depth .60 ft, Critical depth

PNC 98 10 4 90 0
PIP 260.5 1160.5 1164.56 1157.92 1156.37 -24

+++ Tc = 10.4 min
+++ CA = .4
+++ Link # 24, Flow depth .50 ft, Critical depth

PNC 10 101 4 55 0
HOL 40
NEW DA 102,103
STO .193 .95 10
PIP 79.5 1164.43 1164.56 1160 1156.56 -24

+++ Tc = 10.0 min
+++ CA = .2
+++ Link # 25, Flow depth = .22 ft, Critical depth

PNC 99 100 3 90 0
STO .182 .95 10
PIP 19 1164.56 1164.47 1156.56 1156.37 -15

+++ Tc = 10.2 min
+++ CA = .4
+++ Link # 26, Flow depth = .49 ft, Critical depth

PNC 100 101 4 35 0
REC 40
PIP 131 1164.47 1141.07 1156.37 1135 -24

+++ Tc = 11.4 min
+++ CA = .8
+++ Link # 27, Flow depth = .30 ft, Critical depth

PNC 101 96 4 255 0
REC 36
PIP 41.69 1121.86 1121.85 -66

++ Tc =
+++ CA =
+++ Link depth 1.65 ft, critical depth

PNC 96
NEW DA 100,101,
STO .214 .95 10
PIP 82.5 1164.42 1164.31 1159.4 1157 -24

+++ Tc = 10.0 min
+++ CA = .2
+++ Link # 29, Flow depth = .24 ft, Critical depth

PNC 89 90 3 160 0
STO .224 .95 10
PIP 124.5 1164.31 1160.25 1157 1155.0 -24

+++ Tc = 10.2 min
+++ CA = .4

Date 09-05-2000
Page No 5

.55 ft

.55 ft

.37 ft

.59 ft

.75 ft

2.29 ft

.39 ft



****** HYDRA ******* (Version 6.1) *****
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+++ Link # 30, Flow depth = .40 ft, Critical depth
PNC 90 91 4 90 0
PIP 102 1160.25 1157 1155.0 1152.0 -24

+++ Tc = 10.6 min
+++ CA = .4
+++ Link # 31, Flow depth .34 ft, Critical depth

PNC 91 110 0 90 2
NEW DA 104
STO .151 .95 10
PIP 42.5 1162.65 1162.70 1157.65 1155.0 -24

+++ Tc = 10.0 min
+++ CA = .1
+++ Link # 32, Flow depth .18 ft, Critical depth

PNC 1 2 0 90 2
NEW DA 105
STO .670 .95 10
PIP 50 1162.4 1162.6 1159.05 1159 -24

+++ Tc = 10.0 min
+++ CA = .6
+++ Link # 33, Flow depth = 1.02 ft, Critical depth

PNC 3 4 0 180 1
PIP 89.5 1162.6 1163.0 1159 1155.75 -24

+++ Tc = 10.3 min
+++ CA = .6
+++ Link # 34, Flow depth .40 ft, Critical depth

PNC 4 5 0 90 2
END

END OF INPUT DATA.

Date 09-05-2000
Page No 6

.56 ft

.55 ft

.32 ft

.70 ft

.69 ft

•

•

•
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SR202L - PUMPSTA @ KYRENE, WEST SIDE

Date 09-05-2000
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*** DA 32

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Analysis of Existing Pipes

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

1 42 24 1147.45 .01072 4.0
1147.00 5.7

1.9
3.5

6.5
8.1

5.75
25.37

23

Length = 42. ft Total length = 42. ft

Analysis of Existing Pipes

•
*** DA 31

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Cover Velocity --F1ow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

2

3

178

250

24 1147.90 .00507 4.1
1147.00 5.7

24 1147.00 .00500 5.7
1145.75 4.4

1.9
3.5

3.5
2.2

5.0
5.6

5.9
5.5

5.91
17 .45

11.45
17.33

34

66

Length = 428. ft Total length = 470. ft

*** DA 41,35,36

Invert
Link Length Diam Up/Dn

(ft) (in) (ft)

Analysis of Existing Pipes

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

4 127 24 1142.56 .00102 6.0
1142.43 6.1

3.8
3.9

2.8
2.5

7.62
7.84

97

•

Length = 127. ft Total length = 127. ft



****** HYDRA ******* (Version 6.1) *****

SR202L - PUMPSTA @ KYRENE, WEST SIDE

Date 09-05-2000
Page No 8

•
*** DA 41,35,36 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/On Slope Up/Dn Up/On Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)
------------------------------------------------------------------------------

5 190 24 1142.43 .00295 6.1 3.9 4.8 11.37 85
1141. 87 8.0 5.8 4.2 13.31

6 7 24 1141.87 .01287 8.0 5.8 9.0 14.94 54
1141.78 8.4 6.2 8.8 27.80

7 53 30 1141.70 .00511 8.4 5.7 7.2 26.10 82
1141.43 8.1 5.4 6.5 31.77

Analysis of Existing Pipes

Length =

*** DA 37,40 - RAMP B

377. ft Total length = 846. ft

•
Link Length Diam

(ft) (in)

Invert
Up/Dn
(ft)

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Oiam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

8 2 24 1144.55 .02002 5.1 2.9 7.5 4.36 13
1144.51 5.4 3.2 11. 0 34.68

9 66 24 1144.51 .04273 5.4 3.2 11.2 6.66 13
1141.69 7.9 5.7 16.1 50.66

10 231 30 1141.43 .00532 8.1 5.4 7.5 32.36 100
1140.20 7.1 4.4 6.6 32.41

Length = 299. ft Total length = 1146. ft

•
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Date 09-05-2000
Page No 9

*** DAs 38,39

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Analysis of Existing Pipes

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

11

12

146

7

30 1142.00 .00103 5.0
1141.85 5.2

30 1141.85 .00429 5.2
1141.82 5.4

2.3
2.5

2.5
2.7

2.5
2.9

5.1
5.9

4.05
14.24

8.51
29.10

28

29

Analysis of Existing Pipes

Length =

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)• *** DA 45

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

153. ft Total length = 153. ft

13

14

63

330

24 1144.00 .06080 6.9
1140.20 7.1

36 1140.20 .00500 7.1
1138.55 5.4

4.7
4.9

3.8
2.1

11.2
19.2

8.1
7.2

4.34
60.43

44.16
51.09

7

86

•

Length = 393. ft Total length = 1691. ft
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Date 09-05-2000
Page No 10

•
*** DA 43 44 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diarn Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Ful1 Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)
------------------------------------------------------------------------------

15 145 24 1139.40 .00201 4.3 2.1 3.4 5.18 47
1139.11 4.6 2.4 3.5 10.98

16 7 24 1139.11 .01428 4.6 2.4 8.7 11.31 39
1139.01 4.9 2.8 9.3 29.29

17 386 36 1138.55 .00661 5.4 2.1 9.4 53.84 92
1136.00 5.1 1.8 8.3 58.77

Length = 537. ft Total length = 2228. ft

*** DA 46,47 Analysis of Existing Pipes •Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act I Full Act I Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)
----------------------------------------------------------~-------------------

18 68 24 1135.00 .00193 5.8 3.7 3.7 7.08 66
1134.87 5.5 3.3 3.4 10.76

19 69 24 1134.87 .00188 5.5 3.3 3.6 7.02 66
1134.74 6.1 3.9 3.4 10.64

20 7 24 1134.74 .01428 6.1 3.9 9.3 14.54 50
1134.64 6.4 4.3 9.3 29.29

21 1 66 1121. 87 .00989 19.2 13.2 11. 6 66.00 18
1121. 86 19.8 13.9 15.2 361.74

Length = 145. ft Total length = 2373. ft

•
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*** DA 106,107 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)
------------------------------------------------------------------------------

22 71 24 1158.30 .00496 4.0 1.8 3.3 1. 41 8
1157.95 4.4 2.2 5.5 17.27

23 10 24 1157.95 .00300 4.4 2.2 3.3 2.53 19
1157.92 2.6 .4 4.3 13.43

24 261 24 1157.92 .00595 2.6 .4 4.2 2.53 13
1156.37 8.2 6.0 6.0 18.90

Length = 341. ft Total length = 341. ft

• *** DA 102,103 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)
------------------------------------------------------------------------------

25 80 24 1160.00 .04327 4.4 2.3 6.6 1.13 2
1156.56 8.0 5.8 16.2 50.98

26 19 15 1156.56 .01000 8.0 6.6 5.0 2.19 31
1156.37 8.1 6.7 5.7 7.00

27 131 24 1156.37 .16313 8.1 5.9 16.0 4.56 5
1135.00 6.1 3.9 31.5 98.98

28 1 66 1121.86 .01001 19.2 13.3 11.8 70.28 19
1121.85 19.8 13.9 15.3 363.97

•

Length = 231. ft Total length = 2944. ft
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•
*** DA 100,101, Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/On Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Oiam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)
------------------------------------------------------------------------------

29 83 24 1159.40 .02909 5.0 2.9 5.9 1.26 3
1157.00 7.3 5.1 13.3 41. 80

30 125 24 1157.00 .01606 7.3 5.1 6.0 2.56 8
1155.00 5.3 3.1 9.9 31. 06

31 102 24 1155.00 .02941 5.3 3.1 7.4 2.53 6
1152.00 5.0 2.8 13.4 42.03

Analysis of Existing Pipes

Length =

*** DA 104

309. ft Total length = 309. ft

•
Link Length Oiam

(ft) (in)

Invert
Up/On
(ft)

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

32 43 24 1157.65 .06235 5.0
1155.00 7.7

2.8
5.5

7.0
19.5

.89
61.20

1

Length = 43. ft Total length = 43. ft

•
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*** DA 105

Invert
Link Length Diam Up/Dn

(ft) (in) (ft)

Analysis of Existing Pipes

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)
------------------------------------------------------------------------------

33

34

50

90

24 1159.05 .00100 3.3
1159.00 3.6

24 1159.00 .03631 3.6
1155.75 7.3

1.2
1.4

1.4
5.1

2.5
2.5

9.0
14.9

3.94
7.75

3.90
46.70

51

8

------------------------------------------------------------------------------

•

•

Length = 140. ft Total length = 140. ft
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Hydraulic Gradeline Computations

Down- Hydraulic
Link stream Gradeline Crown Possible Ground Super- Manhole Loss

# Node # Elevation Elev. Surcharge Elev. crit. ? Depth Coef
-----------------------------------------------------------------------------

1 73 1147.66 1149.00 N 1152.66 Y .00 .00
2 73 1147.82 1149.00 N 1152.66 Y .00 .00
3 76 1146.95 1147.75 N 1150.14 Y .00 .00
4 74 1144.03 1144.43 N 1148.52 N .00 .00
5 75 1143.31 1143.87 N 1149.88 N .00 .00
6 76 1142.84 1143.78 N 1150.14 Y .00 .00
7 79 1143.18 1143.93 N 1149.58 N .00 .00
8 78 1144.99 1146.51 N 1149.87 Y .00 .00
9 79 1142.19 1143.69 N 1149.58 Y .00 .00

10 83 1142.25 1142.70 N 1147.27 N .00 .00
11 82 1142.78 1144.35 N 1147.01 N .00 .00
12 83 1142.77 1144.32 N 1147.27 Y .00 .00
13 83 1140.58 1142.20 N 1147.27 Y .00 .00
14 88 1140.71 1141.55 N 1143.93 Y .00 .00
15 87 1140.09 1141.11 N 1143.67 N .00 .00 •16 88 1139.89 1141.01 N 1143.93 Y .00 .00
17 95 1138.28 1139.00 N 1141.07 Y .00 .00
18 93 1136.07 1136.87 N 1140.32 N .00 .00
19 94 1135.94 1136.74 N 1140.81 N .00 .00
20 95 1135.64 1136.64 N 1141.07 Y .00 .00
21 96 1123.46 1127.36 N 1141. 07 Y .00 .00
22 98 1158.35 1159.95 N 1162.35 Y .00 .00
23 10 1158.52 1159.92 N 1160.50 N .00 .00
24 101 1156.87 1158.37 N 1164.47 Y .00 .00
25 100 1156.78 1158.56 N 1164.56 Y .00 .00
26 101 1156.86 1157.62 N 1164.47 Y .00 .00
27 96 1135.30 1137.00 N 1141.07 Y .00 .00
28 111 1123.50 1127.35 N 1141.69 Y .00 .00
29 90 1157.24 1159.00 N 1164.31 Y .00 .00
30 91 1155.40 1157.00 N 1160.25 Y .00 .00
31 110 1152.34 1154.00 N 1157.00 Y .00 .00
32 2 1155.18 1157.00 N 1162.70 Y .00 .00
33 4 1160.69 1161.00 N 1162.60 N 1.69 .54
34 5 1156.15 1157.75 N 1163.00 Y .40 .00

-----------------------------------------------------------------------------

Link #
Terminal

Node #
Hydraulic Gradeline Ground

Elevation Elevation
Loss
Coef.

33 3 1161.02 1162.40 1.50

•
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Link #
Terminal

Node #
Hydraulic Grade1ine

Elevation
Ground

Elevation
Loss
Coef.

•

•

NORMAL END OF HYDRA





JOB SR202L - PUMPSTA @ KYRENE, EAST SIDE
SWI 2
REM Data in English Units
REM SITE SPECIFIC RDDF FOR 50 YEAR
RAI 5 8.09 10 6.19 15 5.28 30 3.57 60 2.23 120 1.2

•

M ASSUMES A PAVEMENT SECTION OF 18 INCHES
DA .012 24 3.75 1.5 3 .0001
GL 1

REM CREST AT 2153+21
NEW DAs 160, 159
STO 0.912 .898 10
PIP 138 1164.69 1164.69
PNC 1 2 3 180 0
STO 0.912 .898 10
PIP 8 1164.69 1164.94
PNC 2 3 3 90 0
PIP 330 1165.20 1163.87 1159.99 1159.33 -24
PNC 3 6 3 180 0
HOL 1
NEW DAs 158, 157
STO 0.659 .898 10
PIP 138 1163.36 1163.36
PNC 4 5 3 180 0
STO 0.659 .898 10
PIP 8 1163.36 1163.61
PNC 5 6 3 90 0
RECl
PIP 330 1163.61 1162.29 1158.84 1158.08 -30
PNC 6 9 3 180 0
HOL 2
NEW DAs 156, 155
STO 0.686 .891 10
PIP 138 1162.04 1162.04
PNC 7 8 3 180 0
STO 0.686 .891 10
PIP 8 1162.24 1162.29
PNC 8 9 3 90 0
REC2
PIP 330 1162.29 1160.96 1156.56 1156.00 -36
PNC 9 12 3 180 0

•

OL3
EW DAs 154, 153

STO 0.758 .873 10
PIP 138 1160.71 1160.71
PNC 10 11 3 180 0
STO 0.758 .873 10
PIP 8 1160.71 1160.96
PNC 11 12 3 90 0
REC3
PIP 330 1160.96 1159.64 1155.48 1154.89 -36
PNC 12 15 3 180 0
HOL 4
NEW DAs 152, 151
STO 0.807 .862 10
PIP 138 1159.39 1159.39
PNC 13 14 3 180 0
STO 0.807 .862 10
PIP 8 1159.39 1159.64
PNC 14 15 3 90 0
REC 4
PIP 330 1159.64 1158.31 1153.35 1153.02 -42
PNC 15 18 3 180 0
HOL 5
NEW DAs 150, 149
STO 0.811 .861 10
PIP 138 1158.06 1158.06
PNC 16 17 3 180 0
STO 0.811 .861 10
PIP 8 1158.06 1158.31
PNC 17 18 3 90 0
REC 5
PIP 330 1158.31 1156.98 1151.38 1151.15 -48
PNC 18 21 3 180 0
HOL 6

•

EW DAs 148, 147
TO 0.826 .858 10

PIP 138 1156.73 1156.73
PNC 19 20 3 180 0
STO 0.826 .858 10
PIP 8 1156.73 1156.98
PNC 20 21 3 90 0
REC 6
PIP 330 1156.98 1155.66 1149.52 1149.29 -54
PNC 21 24 3 180 0

1)f'1jM v~-rA
'1)f"cUf"\e..je Are.~ \0D - l:;O



HOL 7
NEW DAs 146, 145
STO 0.848 .854 10
PIP 138 1155.41 1155.21
PNC 22 23 3 180 0
STO 0.848 .854 10
PIP 8 1155.41 1155.66
PNC 23 24 3 90 0
REC 7
PIP 330 1155.66 1154.33 1148.19 1147.96 -54
PNC 24 27 3 180 0
HOL 8
NEW DAs 144, 143
STO 0.867 .851 10
PIP 150 1154.08 1154.08
PNC 25 26 3 180 0
STO 0.958 .824 10
PIP 8 1154.08 1154.33
PNC 26 27 3 90 0
REC 8
PIP 330 1154.33 1153.01 1146.87 1146.64 -54
PNC 27 30 3 180 0
HOL 9
NEW DAs 142, 141
STO 0.883 .848 10
PIP 150 1152.76 1152.76
PNC 28 29 3 180 0
STO 0.973 .858 10
PIP 8 1152.76 1153.01
PNC 29 30 3 90 0
REC 9
PIP 330 1153.01 1151.68 1144.35 1144.22 -66
PNC 30 33 3 180 0
HOL 10
NEW DAs 140, 139
STO 0.890 .847 10
PIP 150 1151.43 1151.43
PNC 31 32 3 180 0
STO 0.981 .856 10
PIP 8 1151.43 1151.68
PNC 32 33 3 90 0
REC 10
PIP 330 1151.68 1150.35 1143.02 1142.89 -66
PNC 33 36 3 180 0
HOL 11
NEW DAs 138, 137
STO 0.924 .841 10
PIP 150 1150.10 1150.10
PNC 34 35 3 180 0
STO 1.015 .841 10
PIP 8 1150.10 1150.35
PNC 35 36 3 90 0
REC 11
PIP 330 1150.35 1149.03 1141.70 1141.57 -66
PNC 36 39 3 180 0
HOL 12
NEW DAs 136, 135
STO 0.996 .831 10
PIP 150 1148.78 1148.78
PNC 37 38 3 180 0
STO 1.087 .831 10
PIP 8 1148.78 1149.03
PNC 38 39 3 90 0
REC 12
PIP 330 1149.03 1147.46 1140.13 1140.00 -66
PNC 39 42 3 180 0
HOL 13
NEW DAs 134, 133
STO 1.053 .824 10
PIP 154 1147.45 1147.21
PNC 40 41 3 180 0
STO 1.160 .830 10
PIP 8 1147.21 1147.46
PNC 41 42 3 90 0
REC 13
PIP 330 1147.46 1145.98 1138.65 1138.52 -66
PNC 42 45 3 180 0
HOL 14
NEW DAs 132, 131
STO 1.042 .825 10
PIP 177 1145.93 1145.73
PNC 43 44 3 180 0
STO 1.190 .841 10
PIP 8 1145.73 1145.98

•

•

•



PNC 44 45 3 90 0
REC 14
PIP 330 1145.98 1144.43 1136.56 1136.43 -66
PNC 45 48 3 180 0
HOL 15

• NEW DAs 130, 129
STO 1. 297 .841 10
PIP 182 1144.18 1144.18
PNC 46 47 3 180 0
STO 1.300 .841 10
PIP 8 1144.18 1144.43
PNC 47 48 3 90 0
REC 15
PIP 112.5 1144.43 1144.18 1133.22 1133.11 -66
PNC 48 70 ° 180 1
PIP 223.6 1144.12 1143.90 1133.11 1132.88 -66
PNC 70 52 o 192 2
END

0

•

•
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SR202L - PUMPSTA @ KYRENE, EAST SIDE

+++ Commands Read From File east.hda
JOB
SWI 2
REM Data in English Units
REM SITE SPECIFIC RDDF FOR 50 YEAR
RAI 5 8.09 10 6.19 15 5.28 30 3.57 60 2.23 120 1.2

IDF CURVE

•*

u u u u
u u u u
u u u u
u u u u
u u u u
u u u u
u u u u
u u u u
u u u u
u u u u

* u u u u
u u u u
u u u u
u * u u
u u u u
u u u u
u u u u
u u u u

8 • *ii.."l\,;"·!:i.i"U"·U;"J.\"A··A''i:'J"!:i.i"U;"·J.\"A"ii.."·l\,;"!:i.i"U"·V>·J.\"A"ii.."·l\,;"!:i.i"U"·U;"J.\"ii.."A."AJ'·U"U"·J.\"A"ii.."l\,;"·!:i.i"U"·U;"J\·A"A."·l\,;"!:i.i"U"·Ui"A"ii.."A."'1\.j'''J'U'''Ui''A''ii.."l\,;"'i:'J"U"U"·Ui".A"
U 3

U
u

6.A * u
u
u

* u
u

4.A u
u
u
u
u

2.A u
u
u
u
uo. * " U

5. 20. 40. 60. 80. 100. 120.

i
n

R
a
i
n
f
a
1
1

i
n
/
h
r

Duration, t (min)

PLOT-DATA (Time, t(min) vs. Intensity, i (in/h) )

t i t i t i t i t i

5. 8.09 60. 2.23 O. .00 O. .00 O. .00
10. 6.19 120. 1.20 O. .00 O. .00 O. .00
15. 5.28 O. .00 o. .00 o. .00 O. .00
30. 3.57 O. .00 O. .00 O. .00 O. .00

REM ASSUMES A PAVEMENT SECTION OF 18 INCHES
PDA .012 24 3.75 1.5 3 .0001
HGL 1
REM CREST AT 2153+21

•
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.88 ft, Critical depth

.86 ft, Critical depth

.70 ft, Critical depth

1.65 ft, Critical depth

.68 ft

.95 ft

.67 ft

.79 ft

1.37 ft

1.13 ft

1.13 ft

.84 ft, Critical depth

1.50 ft, Critical depth

1.04 ft, Critical depth

1163.61 1162.29 1158.84 1158.08 -30
12.2 min
2.8

6, Flow depth
3 180 0

NEW DAs 160, 159
STO 0.912 .898 10
PIP 138 1164.69 1164.69

+++ Tc = 10.0 min
+++ CA = .8
+++ Link # 1, Flow depth

PNC 1 2 3 180 0
STO 0.912 .898 10
PIP 8 1164.69 1164.94

+++ Tc = 10.7 min
+++ CA = 1. 6
+++ Link # 2, Flow depth =

PNC 2 3 3 90 0
PIP 330 1165.20 1163.87 1159.99 1159.33 -24

+++ Tc = 10.8 min
+++ CA = 1.6
+++ Link # 3, Flow depth

PNC 3 6 3 180 0
HOL 1
NEW DAs 158, 157
STO 0.659 .898 10
PIP 138 1163.36 1163.36

+++ Tc = 10.0 min
+++ CA = .6
+++ Link # 4, Flow depth

PNC 4 5 3 180 0
STO 0.659 .898 10
PIP 8 1163.36 1163.61

+++ Tc = 10.8 min
+++ CA = 1.2
+++ Link # 5, Flow depth

PNC 5 6 3 90 0
REC1
PIP 330

+++ Tc =

+++ CA =
+++ Link #

PNC 6 9
HOL 2
NEW DAs 156, 155
STO 0.686 .891 10
PIP 138 1162.04 1162.04

+++ Tc = 10.0 min
+++ CA = .6
+++ Link # 7, Flow depth

PNC 7 8 3 180 0
STO 0.686 .891 10
PIP 8 1162.24 1162.29

+++ Tc 10.8 min
+++ CA = 1.2

•

•
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1153.35 1153.02 -42

•

.71 ft

.97 ft

.73 ft

1. 53 ft

1. 01 ft

1. 74 ft

1. 04 ft

3.50 ft

.72 ft, Critical depth

.92 ft, Critical depth

.74 ft, Critical depth

.94 ft, Critical depth

.76 ft, Critical depth

1.98 ft, Critical depth

2.34 ft, Critical depth

3.50 ft, Critical depth

1155.48 1154.89 -36

1162.29 1160.96 1156.56 1156.00 -36
13.3 min
4.0

9, Flow depth
3 180 0

1160.96 1159.64
14.5 min
5.4

# 12, Flow depth
15 3 180 0

1159.64 1158.31
15.6 min

6.8
# 15, Flow depth
18 3 180 0

+++ Link # 8, Flow depth
PNC 8 9 3 90 0
REC 2
PIP 330

+++ Tc =
+++ CA =
+++ Link #

PNC 9 12
HOL 3
NEW DAs 154, 153
STO 0.758 .873 10
PIP 138 1160.71 1160.71

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 10, Flow depth

PNC 10 11 3 180 0
STO 0.758 .873 10
PIP 8 1160.71 1160.96

+++ Tc = 10.8 min
+++ CA = 1.3
+++ Link # 11, Flow depth =

PNC 11 12 3 90 0
REC 3
PIP 330

+++ Tc =
+++ CA =
+++ Link

PNC 12
HOL 4
NEW DAs 152, 151
STO 0.807 .862 10
PIP 138 1159.39 1159.39

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 13, Flow depth

PNC 13 14 3 180 0
STO 0.807 .862 10
PIP 8 1159.39 1159.64

+++ Tc = 10.8 min
+++ CA = 1. 4
+++ Link # 14, Flow depth =

PNC 14 15 3 90 0
REC 4
PIP 330

+++ Tc =
+++ CA =

+++ Link
PNC 15
HOL 5

•
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NEW DAs 150, 149
STO 0.811 .861 10
PIP 138 1158.06 1158.06

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 16, Flow depth .94 ft, Cri tical depth .73 ft

PNC 16 17 3 180 0
STO 0.811 .861 10
PIP 8 1158.06 1158.31

+++ Tc = 10.8 min
+++ CA = 1.4
+++ Link # 17, Flow depth .78 ft, Critical depth 1. 04 ft

PNC 17 18 3 90 0
REC 5
PIP 330 1158.31 1156.98 1151.38 1151.15 -48

+++ Tc = 17 .1 min
+++ CA = 8.2
+++ Link # 18, Flow depth 4.00 ft, Critical depth 4.00 ft

PNC 18 21 3 180 0
HOL 6
NEW DAs 148, 147
STO 0.826 .858 10

• PIP 138 1156.73 1156.73
+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 19, Flow depth .96 ft, Critical depth .74 ft

PNC 19 20 3 180 0
STO 0.826 .858 10
PIP 8 1156.73 1156.98

+++ Tc = 10.8 min
+++ CA = 1.4
+++ Link # 20, Flow depth .78 ft, Critical depth 1. 05 ft

PNC 20 21 3 90 0
REC 6
PIP 330 1156.98 1155.66 1149.52 1149.29 -54

+++ Tc = 18.8 min
+++ CA = 9.6
+++ Link # 21, Flow depth 3.15 ft, Critical depth 1. 97 ft

PNC 21 24 3 180 0
HOL 7
NEW DAs 146, 145
STO 0.848 .854 10
PIP 138 1155.41 1155.21

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 22, Flow depth .88 ft, Critical depth .75 ft

PNC 22 23 3 180 0
STO 0.848 .854 10
PIP 8 1155.41 1155.66

•
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•
+++ Tc = 10.7 min
+++ CA = 1.4
+++ Link # 23, Flow depth .78 ft, Critical depth 1. 06 ft

PNC 23 24 3 90 0
REC7
PIP 330 1155.66 1154.33 1148.19 1147.96 -54

+++ Tc = 20.2 min
+++ CA = 11.0
+++ Link # 24, Flow depth 3.42 ft, Critical depth 2.08 ft

PNC 24 27 3 180 0
HOL 8
NEW DAs 144, 143
STO 0.867 .851 10
PIP 150 1154.08 1154.08

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 25, Flow depth .90 ft, Critical depth .75 ft

PNC 25 26 3 180 0
STO 0.958 .824 10
PIP 8 1154.08 1154.33

+++ Tc = 10.7 min
+++ CA = 1.5

•+++ Link # 26, Flow depth = .80 ft, Critical depth 1. 09 ft
PNC 26 27 3 90 0
REC 8
PIP 330 1154.33 1153.01 1146.87 1146.64 -54

+++ Tc = 21. 6 min
+++ CA = 12.5
+++ Link # 27, Flow depth 4.50 ft, Critical depth 4.50 ft

PNC 27 30 3 180 0
HOL 9
NEW DAs 142, 141
STO 0.883 .848 10
PIP 150 1152.76 1152.76

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 28, Flow depth .90 ft, Critical depth .76 ft

PNC 28 29 3 180 0
STO 0.973 .858 10
PIP 8 1152.76 1153.01

+++ Tc = 10.7 min
+++ CA = 1.6
+++ Link # 29, Flow depth = .82 ft, Critical depth 1.11 ft

PNC 29 30 3 90 0
REC 9
PIP 330 1153.01 1151. 68 1144.35 1144.22 -66

+++ Tc = 23.1 min
+++ CA = 14.1
+++ Link # 30, Flow depth 3.90 ft, Critical depth 2.15 ft

•
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PNC 30 33 3 180 0
HOL 10
NEW DAs 140, 139
STO 0.890 .847 10
PIP 150 1151.43 1151.43

+++ Tc = 10.0 min
+++ CA = .8
+++ Link # 31, Flow depth .90 ft, Critical depth

PNC 31 32 3 180 0
STO 0.981 .856 10
PIP 8 1151.43 1151.68

+++ Tc = 10.7 min
+++ CA = 1. 6
+++ Link # 32, Flow depth .82 ft, Critical depth

PNC 32 33 3 90 0
REC 10
PIP 330 1151.68 1150.35 1143.02 1142.89 -66

+++ Tc = 24.7 min
+++ CA = 15.7
+++ Link # 33, Flow depth 4.12 ft, Critical depth

PNC 33 36 3 180 0
HOL 11
NEW DAs 138, 137
STO 0.924 .841 10
PIP 150 1150.10 1150.10

+++ Tc = 10.0 min
+++CA= .8
+++ Link # 34, Flow depth .92 ft, Critical depth

PNC 34 35 3 180 0
STO 1.015 .841 10
PIP 8 1150.10 1150.35

+++ Tc = 10.7 min
+++ CA = 1. 6
+++ Link # 35, Flow depth .84 ft, Critical depth

PNC 35 36 3 90 0
REC 11
PIP 330 1150.35 1149.03 1141.70 1141.57 -66

+++ Tc = 26.3 min
+++ CA = 17.4
+++ Link # 36, Flow depth 4.34 ft, Critical depth

PNC 36 39 3 180 0
HOL 12
NEW DAs 136, 135
STO 0.996 .831 10
PIP 150 1148.78 1148.78

+++ Tc = 10.0 min
+++ CA = .8
+++ Link # 37, Flow depth .96 ft, Critical depth

PNC 37 38 3 180 0

Date 09-04-2000
Page No 6

.76 ft

1.11 ft

2.22 ft

.77 ft

1.13 ft

2.28 ft

.80 ft
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1138.65 1138.52 -66

1145.98 1144.43 1136.56 1136.43 -66
31.4 min
22.81

1140.13 1140.00 -66

•
.82 ft

.82 ft

1.16 ft

5.50 ft

1.19 ft

5.50 ft

1.20 ft

.86 ft, Critical depth

.90 ft, Critical depth

.90 ft, Critical depth

5.50 ft, Critical depth

1.08 ft, Critical depth

5.50 ft, Critical depth

1.04 ft, Critical depth

1149.03 1147.46
27.9 min
19.1

# 39, Flow depth
42 3 180 0

1147.46 1145.98
29.7 min
20.9

# 42, Flow depth
45 3 180 0

STO 1.087 .831 10
PIP 8 1148.78 1149.03

+++ Tc = 10.7 min
+++ CA = 1.7
+++ Link # 38, Flow depth =

PNC 38 39 3 90 0
REC 12
PIP 330

+++ Tc =
+++ CA =
+++ Link

PNC 39
HOL 13
NEW DAs 134, 133
STO 1.053 .824 10
PIP 154 1147.45 1147.21

+++ Tc = 10.0 min
+++ CA = .9
+++ Link # 40, Flow depth

PNC 40 41 3 180 0
STO 1.160 .830 10
PIP 8 1147.21 1147.46

+++ Tc = 10.8 min
+++ CA = 1.8
+++ Link # 41, Flow depth =

PNC 41 42 3 90 0
REC 13
PIP 330

+++ Tc =
+++ CA =
+++ Link

PNC 42
HOL 14
NEW DAs 132, 131
STO 1.042 .825 10
PIP 177 1145.93 1145.73

+++ Tc = 10.0 min
+++ CA = .9
+++ Link # 43, Flow depth

PNC 43 44 3 180 0
STO 1.190 .841 10
PIP 8 1145.73 1145.98

+++ Tc = 10.9 min
+++ CA = 1. 9
+++ Link # 44, Flow depth =

PNC 44 45 3 90 0
REC 14
PIP 330

+++ ~=
+++§. =

•
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+++ Link # 45, Flow depth 5.50 ft, Critical depth
PNC 45 48 3 180 0
HOL 15
NEW DAs 130, 129
STO 1.297 .841 10
PIP 182 1144.18 1144.18

+++ Tc = 10.0 min
+++ CA = 1.1
+++ Link # 46, Flow depth 1.20 ft, Critical depth

PNC 46 47 3 180 0
STO 1.300 .841 10
PIP 8 1144.18 1144.43

+++ Tc = 10.9 min
+++ CA = 2.2
+++ Link # 47, Flow depth = .98 ft, Critical depth

PNC 47 48 3 90 0
REC 15
PIP 112.5 1144.43 1144.18 1133.22 1133.11 -66

+++ Tc = [£3.1 mini
+++ CA = 25.0
+++ Link # 48, Flow depth = 3.57 ft, Critical depth

PNC 48 70 0 180 1
PIP 223.6 1144.12 1143.90 1133.11 1132.88 -66

+++ Tc = 33.4 min
+++ CA = 25.0
+++ Link # 49, Flow depth 3.52 ft, Critical depth

PNC 70 52 0 192 2
END

END OF INPUT DATA .

Date 09-04-2000
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5.50 ft

.92 ft

1.31 ft

2.55 ft

2.54 ft
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*** DAs 160, 159 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($ )

1 138 24 1160.94 .00155 3.8
1160.73 4.0

1.6 3.1
3.1

5.07
9.65

O.

2 8 24 1160.73 .01260 4.0
1160.63 4.3

1.8 8.0
8.8

9.92
27.51

O.

Length
Cost

*** DAs 160, 159 Analysis of Existing Pipes

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in) •
146. ft

O.
146. ft Total length

O. Total Cost

Invert
Up/Dn
(ft)

Link Length Diam
(ft) (in)

3 330 24 1159.99 .00200 5.2
1159.33 4.5

3.0
2.4

3.9
3.5

9.91
10.96

90

Length = 476. ft Total length = 476. ft

*** DAs 158, 157 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full
(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

4 138 24 1159.61 .00155 3.8
1159.40 4.0

1.6 2.9
3.1

3.66
9.65

O.

5 8 24 1159.40 .01260 4.0
1159.30 4.3

1.8 7.4
8.8

7.15
27.51

O.

Length =
Cost

Length
Cost

146. ft Total length =
O. Total Cost

146. ft Total length
O. Total Cost

146. ft
O.

146. ft
O. •



•
****** HYDRA ******* (Version 6.1) ***** Date 09-04-2000

Page No 10

SR202L - PUMPSTA @ KYRENE, EAST SIDE

*** DAs 158, 157 Analysis of Existing Pipes

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Cover Velocity --F1ow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

6 330 30 1158.84 .00230 4.8
1158.08 4.2

2.1
1.5

4.8
4.3

16.36
21.33

77

Length = 476. ft Total length = 952. ft

*** DAs 156, 155

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)
Link Length Diam

(ft) (in)

Pipe Design

o.

Estimated
Cost

($)

3.78
9.65

2.9
3.1

1.6

Invert
Up/Dn
(ft)

24 1158.29 .00155 3.8
1158.08 4.0

1387•
8 8 24 1158.08 .01260 4.2

1157.98 4.3
2.0 7.4

8.8
7.39

27.51
O.

Length
Cost

146. ft Total length
O. Total Cost

146. ft
o.

*** DAs 156, 155 Analysis of Existing Pipes

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Cover velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

9 330 36 1156.56 .00170 5.7
1156.00 5.0

2.5
1.7

4.6
4.2

22.60
29.77

76

Length = 476. ft Total length = 1428. ft

Length = 476. ft Total length = 1428. ft

•
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*** DAs 154, 153 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

10 138 24 1156.96 .00155 3.8
1156.75 4.0

1.6 2.9
3.1

4.10
9.65

O.

11 8 24 1156.75 .01260 4.0
1156.65 4.3

1.8 7.6
8.8

8.00
27.51

o.

Length
Cost

*** DAs 154, 153 Analysis of Existing Pipes

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in) •
146. ft

O.
146. ft Total length

O. Total Cost

Invert
Up/Dn
(ft)

Link Length Diam
(ft) (in)

12 330 36 1155.48 .00179 5.5
1154.89 4.8

2.2
1.5

4.9
4.3

28.84
30.55

94

Length = 476. ft Total length = 1904. ft

*** DAs 152, 151 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/On
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

13 138 24 1155.64 .00155 3.8
1155.43 4.0

1.6 3.0
3.1

4.31
9.65

o.

14 8 24 1155.43 .01260 4.0
1155.33 4.3

1.8 7.7
8.8

8.42
27.51

o.

Length =

Cost

Length
Cost

146. ft Total length =
O. Total Cost

146. ft Total length
O. Total Cost

146. ft
O.

146. ft
O. •
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*** DAs 152, 151 Analysis of Existing Pipes

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

15 330 42 1153.35 .00100 6.3
1153.02 5.3

2.5
1.5

3.7
3.6

35.22 102
34.47

.75 24

Length = 476. ft Total length = 2380. ft

*** DAs 150, 149 Pipe Design

•
Link Length Diam

(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full
(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

16

17

138

8

24 1154.31 .00155 3.8
1154.10 4.0

24 1154.10 .01260 4.0
1154.00 4.3

1.6

1.8

3.0
3.1

7.7
8.8

4.32
9.65

8.45
27.51

O.

O.

Length
Cost

146. ft Total length
O. Total Cost

146. ft
O.

*** DAs 150, 149 Analysis of Existing Pipes

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

18 330 48 1151.38 .00070 6.9
1151.15 5.8

2.6
1.5

3.3
3.3

41.10 100
41.08

.02 24

•
Length =

Length =

476. ft Total length = 2856. ft

476. ft Total length = 2856. ft
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*** DAs 148, 147 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

19 138 24 1152.98 .00155 3.8
1152.77 4.0

1.6 3.0
3.1

4.39
9.65

o.

20 8 24 1152.77 .01260 4.0
1152.67 4.3

1.8 7.7
8.8

8.58
27.51

o.

Length
Cost

DAs 148, 147 Analysis of Existing Pipes

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in) •
146. ft

O.
146. ft Total length

O. Total Cost

Invert
Up/Dn
(ft)

***

Link Length Diam
(ft) (in)

21 330 54 1149.52 .00070 7.5
1149.29 6.4

2.6
1.5

3.9
3.5

46.41
56.25

82

Length = 476. ft Total length = 3332. ft

*** DAs 146, 145 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

22 138 24 1151.66 .00217 3.8
1151.36 3.8

1.6 3.4
3.6

4.48
11. 43

O.

23 8 24 1151.36 .01260 4.1
1151.26 4.4

1.9 7.8
8.8

8.79
27.51

O.

Length =
Cost

Length
Cost

146. ft Total length =
O. Total Cost

146. ft Total length
O. Total Cost

146. ft
O.

146. ft
O. •
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*** DAs 146, 145

Invert
Link Length Diam Up/Dn

(ft) (in) (ft)

Analysis of Existing Pipes

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

24 330 54 1148.19 .00070 7.5
1147.96 6.4

2.6
1.5

4.0
3.5

51. 68
56.22

92

Length = 476. ft Total length = 3808. ft

*** DAs 144, 143 Pipe Design

• Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

25

26

150

8

24 1150.33 .00210 3.8
1150.02 4.1

24 1150.02 .01260 4.1
1149.91 4.4

1.6

1.9

3.4
3.6

7.9
8.8

4.57
11.23

9.25
27.51

O.

O.

Length
Cost

158. ft Total length
O. Total Cost

158. ft
O.

*** DAs 144, 143 Analysis of Existing Pipes

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

27 330 54 1146.87 .00070 7.5
1146.64 6.4

2.6
1.5

3.6
3.5

56.88 101
56.24

.64 24

•
Length =

Length =

488. ft Total length =

488. ft Total length =

4296. ft

4296. ft
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*** DAs 142, 141 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($ )

28 150 24 1149.01 .00210 3.8
1148.70 4.1

1.6 3.4
3.6

4.63
11.23

O.

29 8 24 1148.70 .01260 4.1
1148.59 4.4

1.9 8.0
8.8

9.59
27.51

O.

Length
Cost

DAs 142, 141 Analysis of Existing Pipes

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)
•

158. ft
O.

158. ft Total length
O. Total Cost

Invert
Up/Dn
(ft)

***

Link Length Diam
(ft) (in)

30 330 66 1144.35 .00039 8.7
1144.22 7.5

2.7
1.5

3.4
3.0

61.58
72.24

85

Length = 488. ft Total length = 4784. ft

*** DAs 140, 139 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

31 150 24 1147.68 .00210 3.8
1147.37 4.1

1.6 3.4
3.6

4.67
11.23

O.

32 8 24 1147.37 .01260 4.1
1147.26 4.4

1.9 8.0
8.8

9.65
27.51

O.

Length =
Cost

Length
Cost

158. ft Total length =
O. Total Cost

158. ft Total length
O. Total Cost

158. ft
O.

158. ft
O. •
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*** DAs 140, 139

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Analysis of Existing Pipes

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

33 330 66 1143.02 .00039 8.7
1142.89 7.5

2.7
1.5

3.4
3.0

65.63
72.21

91

Length = 488. ft Total length = 5272. ft

*** DAs 138, 137 Pipe Design

• Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

34

35

150

8

24 1146.35 .00210 3.8
1146.04 4.1

24 1146.04 .01260 4.1
1145.93 4.4

1.6

1.9

3.4
3.6

8.0
8.8

4.81
11.23

9.88
27.51

o.

o.

Length
Cost

158. ft Total length
O. Total Cost

158. ft
O.

*** DAs 138, 137 Analysis of Existing Pipes

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

36 330 66 1141.70 -.00039 8.7
1141.57 7.5

2.7
1.5

3.5
3.0

69.28
72.21

96

•
Length =

Length =

488. ft Total length =

488. ft Total length =

5760. ft

5760. ft
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•
*** DAs 136, 135 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

37

38

150

8

24 1145.03 .00210 3.8
1144.71 4.1

24 1144.71 .01260 4.1
1144.61 4.4

1.6

1.9

3.5
3.6

8.1
8.8

5.12
11.23

10.49
27.51

O.

O.

Length =

Cost

Analysis of Existing Pipes

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

*** DAs 136, 135

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

158. ft Total length
O. Total Cost

158. ft
O.

•
39 330 66 1140.13 .00039 8.9

1140.00 7.5
2.9
1.5

3.1
3.0

72.73 101
72.21

.52 24

Length = 488. ft Total length = 6248. ft

*** DAs 134, 133 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

40

41

154

8

24 1143.70 .00156 3.8
1143.46 3.8

24 1143.46 .01260 3.8
1143.36 4.1

1.6

1.6

3.2
3.1

8.3
8.8

5.37
9.68

11. 06
27.51

O.

O.

Length =
Cost

Length
Cost

162. ft Total length =

O. Total Cost

162. ft Total length
O. Total Cost

162. ft
O.

162. ft
O. •
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*** DAs 134, 133 Analysis of Existing Pipes

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Cover Velocity --F1ow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

42 330 66 1138.65 .00039 8.8
1138.52 7.5

2.9
1.5

3.2
3.0

75.42 104
72.21

3.21 24

Length = 492. ft Total length = 6740. ft

*** DAs 132, 131

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)
Link Length Diam

(ft) (in)

Pipe Design

o.

Estimated
Cost

($)

5.32
10.09

3.2
3.2

1.6

Invert
Up/Dn
(ft)

24 1142.18 .00170 3.8
1141.88 3.8

17743•
44 8 24 1141.88 .01260 3.8

1141.78 4.2
1.7 8.3

8.8
11.21
27.51

o.

Length
Cost

185. ft Total length
o. Total Cost

185. ft
O.

*** DAs 132, 131 Analysis of Existing Pipes

Invert
Link Length Diam Up/Dn

(ft) (in) (ft)

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

45 330 66 1136.56 .00039 9.4
1136.43 8.0

3.5
2.0

3.4
3.0

79.87 111
72.21

7.66 30

Length = 515. ft Total length = 7255. ft

•
Length = 515. ft Total length = 7255. ft
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*** DAs 130, 129 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($ )

46 182 24 1140.43 .00175 3.8
1140.11 4.1

1.6 3.5
3.3

6.75
10.25

o.

47 8 24 1140.11 .01260 4.1
1140.01 4.4

1.9 8.7
8.8

13.17
27.51

o.

Length
Cost

*** DAs 130, 129 Analysis of Existing Pipes

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in) •
190. ft

O.
190. ft Total length

O. Total Cost

Invert
Up/Dn
(ft)

Link Length Diarn
(ft) (in)

48 113 66 1133.22 .00098 11.2
1133.11 11.1

5.3
5.1

5.3
4.8

85.71
113.75

75

49 224 66 1133.11 .00103 11.0
1132.88 11.0

5.1
5.1

5.4
4.9

85.31
116.67

73

Length = 526. ft Total length = 7781. ft

•
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Hydraulic Gradeline Computations

Down- Hydraulic
Link stream Gradeline Crown Possible Ground Super- Manhole Loss

# Node # Elevation Elev. Surcharge Elev. crit. ? Depth Coef
-----------------------------------------------------------------------------

1 2 1162.91 1162.73 Y 1164.69 N 2.18 .83
2 3 1161. 75 1162.63 N 1165.20 Y 1. 76 .05
3 6 1160.85 1161.33 N 1163.61 N 2.01 .44
4 5 1161.19 1161.40 N 1163.36 N 1. 79 .78
5 6 1160.25 1161.30 N 1163.61 Y 2.01 2.06
6 9 1159.73 1160.58 N 1162.29 N 2.32 .02
7 8 1159.90 1160.08 N 1162.24 N 1.83 .79
8 9 1158.94 1159.98 N 1162.29 Y 2.32 .02
9 12 1158.20 1159.00 N 1160.96 N 2.72 .24

10 11 1158.66 1158.75 N 1160.71 N 1. 92 .80
11 12 1157.65 1158.65 N 1160.96 Y 2.72 1. 68
12 15 1157.23 1157.89 N 1159.64 N 3.73 .31
13 14 1157.41 1157.43 N 1159.39 N 1. 98 .80
14 15 1156.36 1157.33 N 1159.64 Y 3.73 2.08

• 15 18 1156.52 1156.52 N 1158.31 N/A 4.18 .02
16 17 1156.08 1156.10 N 1158.06 N 1. 98 .80
17 18 1155.03 1156.00 N 1158.31 Y 4.18 2.17
18 21 1155.15 1155.15 N 1156.98 N/A 3.41 .01
19 20 1154.77 1154.77 Y 1156.73 N 2.00 .81
20 21 1153.71 1154.67 N 1156.98 Y 3.41 .01
21 24 1152.44 1153.79 N 1155.66 N 3.70 .12
22 23 1153.39 1153.36 Y 1155.41 N 2.03 .78
23 24 1152.32 1153.26 N 1155.66 Y 3.70 .01
24 27 1151. 57 1152.46 N 1154.33 N 4.72 .13
25 26 1152.12 1152.02 Y 1154.08 N 2.11 .81
26 27 1151.00 1151. 91 N 1154.33 Y 4.72 1. 82
27 30 1151.14 1151.14 N 1153.01 N/A 4.10 .01
28 29 1150.85 1150.70 Y 1152.76 N 2.16 .82
29 30 1149.70 1150.59 N 1153.01 Y 4.10 .01
30 33 1148.13 1149.72 N 1151.68 N 4.32 .07
31 32 1149.53 1149.37 Y 1151.43 N 2.16 .82
32 33 1148.38 1149.26 N 1151.68 Y 4.32 .01
33 36 1147.02 1148.39 N 1150.35 N 4.54 .06
34 35 1148.22 1148.04 Y 1150.10 N 2.19 .82
35 36 1147.06 1147.93 N 1150.35 Y 4.54 .01
36 39 1145.91 1147.07 N 1149.03 N 5.66 .08
37 38 1146.99 1146.71 Y 1148.78 N 2.27 .83
38 39 1145.78 1146.61 N 1149.03 Y 5.66 2.04
39 42 1145.50 1145.50 N 1147.46 N/A 5.67 .02
40 41 1145.80 1145.46 Y 1147.21 N 2.34 .86
41 42 1144.55 1145.36 N 1147.46 Y 5.67 .02

•



****** HYDRA ******* (Version 6.1) *****

SR202L - PUMPSTA @ KYRENE, EAST SIDE

Date 09-04-2000
Page No 21

•
Hydraulic Gradeline Computations

Link
#

Down
stream
Node #

Hydraulic
Gradeline
Elevation

Crown
Elev.

Possible
Surcharge

Ground
Elev.

Super- Manhole Loss
crit.? Depth Coef

42 45 1144.02 1144.02 N 1145.98 N/A 5.69 .02
43 44 1144.24 1143.88 Y 1145.73 N 2.36 .87
44 45 1142.98 1143.78 N 1145.98 Y 5.69 .02
45 48 1141. 93 1141. 93 N 1144.43 N/A 4.35 .02
46 47 1142.72 1142.11 Y 1144.18 N 2.61 .86
47 48 1141.32 1142.01 N 1144.43 Y 4.35 .02
48 70 1137.08 1138.61 N 1144.12 N 3.97 .01
49 52 1136.40 1138.38 N 1143.90 N 3.52 .00

Terminal Hydraulic Gradeline Ground Loss
Link # Node # Elevation Elevation Coef.
----------------------------------------------------------- •1 1 1163.17 1164.69 1.50

4 4 1161.39 1163.36 1.50
7 7 1160.11 1162.04 1. 50

10 10 1158.88 1160.71 1. 50
13 13 1157.63 1159.39 1.50
16 16 1156.30 1158.06 1.50
19 19 1155.01 1156.73 1.50
22 22 1153.71 1155.41 1.50
25 25 1152.43 1154.08 1.50
28 28 1151.17 1152.76 1.50
31 31 1149.84 1151.43 1.50
34 34 1148.54 1150.10 1.50
37 37 1147.32 1148.78 1.50
40 40 1146.07 1147.45 1. 50
43 43 1144.54 1145.93 1. 50
46 46 1143.06 1144.18 1.50

-----------------------------------------------------------

NORMAL END OF HYDRA

•



APPENDIX D - Pavement Basin Drainage Area Maps

Santan Freeway (56ih Street to Kyrene Road) Arizona Department of Transportation
00173-317-044/Final Drainage Report
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APPENDIX E - Off-Site Hydraulic Analyses

Santan Freeway (56th Street to Kyrene Road) Arizona Department of Transportation
00173-317-044/Final Drainage Report
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WEST CHANNEL

HES-RAS Construction
River Sta CL&PGL
62+30.00 10+03.81
62+00.00 10+33.82
60+00.00 12+33.82

12+40
58+00.00 14+33.81
56+00.00 16+33.81
54+00.00 18+33.81

19+34.72
20+08.63

52+00.00 20+33.81
50+00.00 22+33.81
48+16.00 24+17.81
47+66.00 24+67.81
47+01.00 25+32.81
46+87.00 25+46.81
46+86.00 25+47.81
45+07.00 27+26.81

27+29.57
44+97.00 27+36.81
44+85.00 27+48.01
44+22.00 28+11.81
43+72.00 28+61.82
42+00.00 30+33.82
40+00.00 32+33.82
38+00.00 34+33.82
36+00.00 36+33.82
34+00.00 38+33.82
32+00.00 40+33.82
30+00.00 42+33.81
28+00.00 44+33.81

44+97.00

26+00.00 46+33.82
24+00.00 48+33.82
22+00.00 50+33.82
20+00.00 52+33.81
18+35.33 53+98.48
17+72.05 54+61.76
17+16.05 55+17.76
16+50.05 55+83.76
15+94.05 56+39.76
15+31.00 57+02.81
14+00.00 58+33.81
12+00.00 60+33.81
10+39.00 61+94.81
10+00.00 62+33.81

Santan Freeway (56th Street to Kyrene Road)

End West Channel

End 2-6'x6' Box Culvert

Begin 2-6'x6' Box Culvert

Begin West Channel (connect to existing West
Channel in Santan Channel Phase IT!)

Arizona Department ofTransportation
Final Drainage Report
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W_CHANH.rep

HEC-RAS September 1998 Version 2.2
u.S. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street, Suite D

Davis, California 95616-4687
(916) 756-1104

x X XXXXXX XXXX XXXX xx XXXX.
X X X X X X X X X~ X
X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
x x x x x x x x x x
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HEC-RAS Plan: w_chan River: RIVER-1 Reach: Reach-1

• •
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____.__•..•...•....•.._ __...•.•...!... ' .._. __ _··..m. . __ .. ._ _..__..__ __ _ .__.__..__
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W~CHANH.rep

PLAN DATA

Plan Title: w chan to siphon
Plan File e:\00173317DR\Hecras\W_CHANH.p06

Geometry Title: w chan to siphon
Geometry File e:\00173317DR\Hecras\W_CHANH."gll

Flow Title
Flow File

w chan to siphon
e:\00173317DR\Hecras\W CHANH.f01

Plan Summary Information:
Number of: Cross Sections =

Culverts =
Bridges

40
1
o

MulitpleOpenings =
Inline Weirs

o
o

•
Computational Information

Water surface calculation tolerance
Critical depth calculaton tolerance
Maximum number of interations
Maximum difference tolerance
Flow tolerance factor

= 0.01
= 0.01
= 40
= 0.3
= 0.001

computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Mixed Flow

FLOW DATA

Flow Title: w chan to siphon
Flow File e:\00173317DR\Hecras\W CHANH.f01

Flow Data (cfs)

•
River
RIVER-1
RIVER-1

Reach
Reach-1
Reach-1

RS
5993
4489

Page 4

PF 1
719
750



W_CHANH.rep
Boundary Conditions •

River
am
Downstream

RIVER-l
= .002

= 1154.36

GEOMETRY DATA

Reach

Reach-l
Known WS

Profile

PF 1

Upstre

Normal S

Geometry Title: w chan to siphon
Geometry File e:\00173317DR\Hecras\W_CHANH.gll

CROSS SECTION
REACH: Reach-l

RIVER: RIVER-l
RS: 5993 •INPUT

Description:
Station Elevation Data num= 10

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1165.7 39.32 1165.14 41. 36 1164.63 52.84 1164.4
66 1157.83

75 1157.6 88 1164.15 96.09 1164.34 98.26 1165.06 1
50 1164.94 --._------_ .. _--- ~ ------ ._-- - .._-- .------ _._._ ....

Manning's n Values num= 3 \

Sta n Val Sta n Val Sta n Val
0 .04 52.84 .016 88 .04

Lengths: Left ChannelBank Sta: Left Right
r. Expan.

52.84 88
.3

CROSS SECTION OUTPUT

96.5

Profile #PF 1

96.5

Right

96.5

Coeff Cont

.1

E.G. Elev (ft) 1163.51 Element

Page 5

Left 0 •



•
W_CHANH.rep

B Channel Right
OB

Vel Head (ft) 1. 05 Wt. n-Val.
0.016

W.S. Elev (ft) 1162.46 Reach Len. (ft)
0 96.50
96.50

Crit W. S. (ft) 1161. 97 Flow Area (sq ft)
87.62

E.G. Slope (ft/ft) 0.001884 Area (sq ft)
87.62

Q Total (cfs) 719.00 Flow (cfs)
719.00

Top Width (ft) 27.92 Top Width (ft)
27.92

Vel Total (ft/s) 8.21 Avg. Vel. (ft/s)
8.21

Max ChI Dpth (ft) 4.86 Hydr. Depth (ft)
3.14

Conv. Total (cfs) 16562.9 Conv. (cfs)
16562.9

Length Wtd. (ft) 96.50 Wetted Per. (ft)
30.17

• Min Ch El (ft) 1157.60 Shear (lb/sq ft)
0.34

Alpha 1. 00 Stream Power (lb/ft s)
2.80

Frctn Loss (ft) 0.18 Cum Volume (acre-ft)
0 12.21
0.01

C & E Loss (ft) 0.01 Cum SA (acres)
1 3.03
0.19

-_.._..._._. ---_ .. _--_. __.....-

96.5

0.0

0.0

CROSS SECTION
REACH: Reach-1

RIVER: RIVER-l
RS: 5896.5*

INPUT
Description:
Station Elevation Data num= 13

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1165.1 39.32 1164.7 40.7 1164.53 41. 36 1164.44 52.
84 1164.19

66 1157.62 75 1157.42 88 1163.93 96 1164.11 96.

• 09 1164.13

Page 6



97.44 1164.58
W_CHANH.rep

98.26 1164.72 150 1164.71 •Manning's n Values
Sta n Val Sta

o .04 52.84

num=
n Val

.016

4
Sta

88
n Val

.04
Sta
150

n Val
.04

Bank Sta: Left
r. Expan.

52.84
.3

Right

88

Lengths: Left Channel

96.5 96.5

Right

96.5

Coeff Cant

.1

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1163.32
B Channel Right
OB

Vel Head (ft) 1.02
0.016

W.S. Elev (ft) 1162.29
o 96.50
96.50

Crit W. S. (ft)
88.56

E.G. Slope (ft/ft) 0.001833
88.56

Q Total (cfs) 719.00
719.00

Top Width (ft) 28.09
28.09

Vel Total (ft/s) 8.12
8.12

Max ChI Dpth (ft) 4.87
__________3.15 _

Conv. Total (cfs) 16794.0
16794.0

Length Wtd. (ft) 96.50
30.35

Min Ch El (ft) 1157.42
0.33

Alpha 1. 00

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)
\,

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Left 0

96.5

•

2.71
Frctn Loss (ft)

o 12.02
0.01

C & E Loss (ft)
1 2.97
0.19

0.17 Cum Volume (acre-ft)

0.01 Cum SA (acres)

Page 7

0.0

0.0

•



W_CHANH.rep

•
CROSS SECTION
REACH: Reach-l

RIVER: RIVER-l
RS: 5800

INPUT
Description:
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1164.5 40.7 1164.26 52.84 1163.98 66 1157.41
75 1157.23

88 1163.7 96 1163.89 97.44 1164.37 150 1164.49

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 52.84 .016 88 .04

Lengths: Left ChannelBank Sta: Left Right
r. Expan.

52.84 88
.3

• CROSS SECTION OUTPUT

70.63

Profile #PF 1

70.63

Right

70.63

Coeff Cant

.1

Flow Area (sq ft)

0.001746 Area (sq ft)

719.00 Flow (cfs)

28.37 Top Width (ft)

7.97 Avg. Vel. (ft/s)

4.92 Hydr. Depth (ft)

17208.9 Conv. (cfs)

Page 8

E.G. Elev (ft) 1163.13
B Channel Right
OB

Vel Head (ft) 0.99
0.016

W.S. Elev (ft) 1162.15
3 70.63.. ~- ._~_._._----_. . --, .. _----------_..._._----_._--_.._._-_ ..__.-
70.63

Crit W.S. (ft)
90.21

E.G. Slope (ft/ft)
90.21

Q Total (cfs)
719.00

Top Width (ft)
28.37

Vel Total (ft/s)
7.97

Max ChI Dpth (ft)
3.18

• Conv. Total (cfs)

Element

Wt. n-Val.

Reach Len. (ft)

Left 0

70.6



W_CHANH.rep
17208.9

Length-Wtd. (ft)
30.64

Min Ch EI (ft)
0.32

70.63

1157.23

Wetted Per. (ft)

Shear (lb/sq ft)
•

Alpha 1. 00 Stream Power (lb/ft s)
2.56

Frctn Loss (ft)
o 11. 82
0.01

C & E Loss (ft)
1 2.91
0.19

0.12

0.01

Cum Volume (acre-ft)

Cum SA (acres)

0.0

0.0

CROSS SECTION
REACH: Reach-1

RIVER: RIVER-1
RS: 5729.33*

INPUT
Description:
Station Elevation Data num= 13

Sta Elev Sta Elev Sta Elev
ta Elev

0 1164.37 39.76 1164.22 40.7 1164.11
84 1163.83

66 1157.26 75 1157.09 88 1163.56
03 1163.75

97.32 1164.17 97.44 1164.2 150 1164.14

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val

0 .04 52.84 .016 88 .04
_._-._-_.__ ..__.------- -----._-_._-_._,------~~--

Lengths: Left Channel

96 1163.74 96.

Sta n Val
150 .04

S

52. •

.1

Elev

Coeff Cont

Sta

40.84 1164.09

Right

70.63
\

70.6370.63

Profile #PF 1

Bank Sta: Left Right
r. Expan.

52.84 88
.3

CROSS SECTION OUTPUT

E.G. Elev (ft)
B Channel Right
OB

Vel Head (ft)
0.016

W.S. Elev (ft)

1163.00 Element

0.96 Wt. n-Val.

1162.04 Reach Len. (ft)

Page 9

Left 0

70.6 •



W_CHANH.rep

• 3 70.63
70.63

Crit W. S. (ft) Flow Area (sq ft)
91. 39

E.G. Slope (ft/ft) 0.001685 Area (sq ft)
91. 39

Q Total (cfs) 719.00 Flow (cfs)
719.00

Top Width (ft) 28.54 Top Width (ft)
28.54

Vel Total (ft/s) 7.87 Avg. Vel. (ft/s)
7.87

Max Chl Dpth (ft) 4.95 Hydr. Depth (ft)
3.20

Conv. Total (cfs) 17515.4 Conv. (cfs)
17515.4

Length Wtd. (ft) 70.63 Wetted Per. (ft)
30.83

Min Ch El (ft) 1157.09 Shear (lb/sq ft)
0.31

Alpha 1. 00 Stream Power (lb/ft s)
2.45

Frctn Loss (ft) 0.12 Cum Volume (acre-ft) 0.0

• 0 11.67
0.01

C & E Loss (ft) 0.01 Cum SA (acres) 0.0
1 2.86
0.19

CROSS SECTION RIVER: RIVER-1
REACH: Reach-l RS: 5658.66*

------_. -_.- --~_._-.
----~---_ .. _._-

INPUT
Description:
Station Elevation Data num= 13

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1164.23 39.76 1164.17 40.7 1163.96 40.84 1163.93 52.
84 1163.67

66 1157.1 75 1156.94 88 1163.41 96 1163.59 96.
03 1163.59

97.32 1164.02 97.44 1164.03 150 1163.79

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val

• 0 .04 52.84 .016 88 .04 150 .04

Page 10
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Bank Sta:. Left Right Lengths: Left Channel Right
r. Expan.

52.84 88 70.63 70.63 70.63
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1162.88 Element
B Channel Right
OB

Vel Head (ft) 0.92 Wt. n-Val.
0.016

W.S. Elev (ft) 1161.96 Reach Len. (ft)
3 70.63
70.63

Crit W.S. (ft) Flow Area (sq ft)
93.29

E.G. Slope (ft/ft) 0.001594 Area (sq ft)
93.29

Q Total (cfs) 719.00 Flow (cfs)
719.00

Top Width (ft) 28.80 Top Width (ft)
28.80

Vel Total (ft/s) 7.71 Avg. Vel. (ft/s)
7.71

Max ChI Dpth (ft) 5.02 Hydr. Depth (ft)
3.24

Conv. Total (cfs) 18010.5 Conv. (cfs)
18010.5

Length Wtd. (ft) 70.63 Wetted Per. (ft)
31.13

.. .__~:i.Q_Glt_ g:J___ctt_) .__ _1156.94 Shear (lb/sq ft)
0.30

Coeff Cant

.1

Left 0

70.6

•

•

2.30
Frctn Loss (ft)

11. 52

1
0.19

Alpha

o
0.01

C & E Loss
2.81

(ft)

1. 00

0.11

0.01

Stream Power (lb/ft s)
\

Cum Volume (acre-ft)

Cum SA (acres)

0.0

0.0

CROSS SECTION
REACH: Reach-l

RIVER: RIVER-l
RS: 5588

Page 11 •
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• INPUT
Description:
Station Elevation Data num= 10

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1164.1 39.76 1164.12 40.84 1163.76 52.84 1163.52
66 1156.95

75 1156.8 88 1163.27 96.03 1163.44 97.32 1163.86 1
50 1163.44

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 52.84 .016 88 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont
r. Expan.

52.84 88 114.01 114.01 114.01 .1
.3

CROSS SECTION OUTPUT Profile iPF 1

•

0.89 Wt. n-Val.

1162.76 Element

Page 12

114.0

Left 0

Wetted Per. (ft)

Shear (lb/sq ft)

Reach Len. (ft)

Conv. (cfs)

Flow Area (sq ft)

5.07 Hydr. Depth (ft)

719.00 Flow (c~s)

29.03 Top Width (ft)

7.57 Avg. Vel. (ft/s)

114.01

18446.0

1156.80

1161. 87

0.001519 Area (sq ft)

•

E.G. Elev (ft)
B Channel Right
OB

Vel Head (ft)
0.016

W.S. Elev (ft)
1 114.01
114.01

Crit W. S. (ft)
94.95

_______________E;.G_~_S1 <?Re_Jtt{fJ: L _
94.95

Q Total (cfs)
719.00

Top Width (ft)
29.03

Vel Total (ft/s)
7.57

Max ChI Dpth (ft)
3.27

Conv. Total (cfs)
18446.0

Length Wtd. (ft)
31. 38

Min Ch El (ft)



0.29
Alpha -"

2.17
Frctn Loss (ft)

o 11. 37
0.01

C & E Loss (ft)
1 2.77
0.19

CROSS SECTION
REACH: Reach-1

1. 00

0.16

0.02

RIVER: RIVER-1
RS: 5474

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

0.0

0.0

•

INPUT
Description:
Station Elevation Data nurn= 11

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1163.8 29.85 1163.85 30.85 1163.52 42.86 1163.27 52.
86 1163.27

66 1156.7 75 1156.52 88 1163.02 96 1163.18 96.
93 1163.49 •150 1162.9

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

0 .04 52.86 .016 88 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont
r. Expan.

52.86 88 60 60 60 . 1
.3 --------------...._------------------_.__.-..._-_..

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1162.57 Element
B Channel Right
OB

Vel Head (ft) 0.81 Wt. n-Val.
0.016

W.S. Elev (ft) 1161.76 Reach Len. (ft)
0 60.00
60.00

Crit W.S. (ft) Flow Area (sq ft)
99.43

Page 13

Left 0

60.0

•



•
W_CHANH.rep

E.G. Slope (ft/ft) 0.001339 Area (sq ft)
99.. 43

Q Total (cfs) 719.00 Flow (cfs)
719.00

Top Width (ft) 29.60 Top Width (ft)
29.60

Vel Total (ft/s) 7.23 Avg. Vel. (ft/s)
7.23

Max ChI Dpth (ft) 5.24 Hydr. Depth (ft)
3.36

Conv. Total (cfs) 19648.6 Conv. (cfs)
19648.6

Length Wtd. (ft) 60.00 Wetted Per. (ft)
32.04

Min Ch El (ft) 1156.52 Shear (lb/sq ft)
0.26

Alpha 1. 00 Stream Power (lb/ft s)
1. 88

Frctn Loss (ft) 0.08 Cum Volume (acre-ft) 0.0
0 11.11
0.01

C & E Loss (ft) 0.01 Cum SA (acres) 0.0
1 2.69

• 0.19

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 5414

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
-_._----------_. --_.-._~-_.---- -- ...,,----_. ---- ' ..-- .-. --_._-- - ....

ta Elev
o 1163.4 30.7 1163.43

66 1156.57
75 1156.4 88 1162.89

85 1162.56
150 1162.7

11
Sta Elev

42.86 1163)"14

96 1163.05

Sta Elev

52.86 1163.14

104.74 1162.6

S

128.

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 52.86 .016 88 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont

r. Expan.

• 52.86 88 115 115 115 .1

Page 14



W_CHANH.rep
.3 •CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft)
B Channel Right
OB

Vel Head (ft)
0.016

W.S. Elev (ft)
o 115.00
115.00

Crit W.S. (ft)
101.57

E.G. Slope (ft/ft)
101.57

Q Total (cfs)
719.00

Top Width (ft)
29.90

Vel Total (ft/s)
7.08

Max ChI Dpth (ft)
3.40

Conv. Total (cfs)
20219.9

Length Wtd. (ft)
32.37

Min Ch EI (ft)
0.25

Alpha
1. 75

___ _____________f.~~t...Il __:Lg~s_{ft: L _
o 10.98
0.01

C & E Loss (ft)
1 2.65
0.19

1162.48 Element

0.78 Wt. n-Val.

1161.71 Reach Len. (ft)

Flow Area (sq ft)

0.001264 Area (sq ft)

719.00 Flow (cfs)

29.90 Top Width (ft)

7.08 Avg. Vel. (ft/s)

5.31 Hydr. Depth (ft)

20219.9 Conv. (cfs)

115.00 Wetted Per. (ft)

1156.40 Shear (lb/sq ft)

1. 00 Stream Power (lb/ft s)

0.15 Cum Volume (acre-ft)

I

0.01
I

Cum SA (acres)

Left 0

115.0

0.0

0.0

•

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 5299

INPUT
Description: •Station Elevation Data num= 14

Page 15
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Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1163.1 7.47 1163.17 7.91 1163.82 17.29 1163.64 26.
46 1164.6

42.28 1164.6 42.89 1163.16 54.32 1162.91 66.62 1156.34
75 1156.14

88 1162.6 96 1162.8 98.95 1161.82 150 1161. 73

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

0 .04 54.32 .016 88 .04

Lengths: Left ChannelBank Sta: Left Right
r. Expan.

54.32 88
.3

CROSS SECTION OUTPUT

18.44

Profile #PF 1

18.44

Right

18.44

Coeff Cant

.1

18.4

Left 0Element1162.32

0.86 Wt. n-Val.

1161.46 Reach Len. (ft)

Flow Area (sq ft)

0.001411 Area (sq ft)

719.00 Flow (cfs)

28.69 Top Width (ft)

7.42 Avg. Vel. (ft/s)

5.32 Hydr. Depth (ft)

19141. 8 Cony. (cfs)

18.44 Wetted Per. (ft)

1156.14 Shear (lb/sq ft)

1. 00 Stream Power (lb/ft s)

Page 16

2.03

E.G. Elev (ft)
Channel Right

Alpha

4
18.44

Crit

B
OB

Vel Head (ft)
0.016

W.S. Elev (ft)
18.44•

•

W. S. (ft)
96.88

E.G. Slope (ft/ft)
96.88

Q Total (cfs)
719.00--_.._---_.. _.,----_._.~,,---'--_._ .._---_ ...- ------_.'--._..

Top Width (ft)
28.69

Vel Total (ft/s)
7.42

Max ChI Dpth (ft)
3.38

Cony. Total (cfs)
19141.8

Length Wtd. (ft)
31.22

Min Ch EI (ft)
0.27



Frctn Loss (ft)
o 10... 71
0.01

C & E Loss (ft)
1 2.57
0.19

W_CHANH.rep
0.01 Cum Volume (acre-ft)

0.18 Cum SA (acres)

0.0

0.0
•

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).
This may indicate the
need for

additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstre
am conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for
additional cross

sections.

INPUT
Description:
Station Elevation Data num= 14

Sta Elev Sta Elev Sta Elev Sta Elev
ta Elev

0 1162.8 17.72 1162.64 28.97 1162.75 34.57 1162.84
81 1162.31

48.79 1162.9 52.83 1161.66 62.24 1157.62 62.27 1151.77
75 1151.77

75.05 1157.8 87.73 1161. 93 94.13 1161.79 150 1162.04

____________!"ie:!1D:j._Ilg_~§ __Il__yalue~_ num= 3
Sta n Val Sta n Val Sta n Val

0 .04 52.83 .016 87.73 ,04
i

773.62 773.62 773.62

CROSS SECTION
REACH: Reach-1

Bank Sta: Left Right
r. Expan.

52.83 87.73
.3

CROSS SECTION OUTPUT

RIVER: RIVER-1
RS: 5281

Lengths: Left Channel

Profile #PF 1

Right

s

42.

Coeff Cont

.1

•

Page 17

E.G. Elev (ft)
B Channel Right
OB

1162.13 Element Left 0

•



o.

0.7

0.0

0.0

0.6

0.0

0.0

0.1

0.0

0.1

0.04

773.6

Conv. (cfs)

1.01 Stream Power (lb/ft s)

4.08 Avg. Vel. (ft/s)

10.10 Hydr. Depth (ft)

56.55 Top Width (ft)

W CHANH.rep
0.26 Wt. n-Val.

773.62 Wetted Per. (ft)

719.00 Flow (cfs)

1151.77 Shear (lb/sq ft)

38695.4

1161.87 Reach Len. (ft)

1156.38 Flow Area (sq ft)

0.000345 Area (sq ft)

(ft)

(cfs)

Vel Head (ft)
O.~016

1
21.16

Min Ch EI (ft)
0.08

6
3.6

Length Wtd.
47.99

o
0.04

Conv. Total
38691. 3

7
0.83

E.G. Slope (ft/ft)
175.51

5
0.08

Max ChI Dpth (ft)
5.06

8
21.16

Vel Total (ft/s)
4.10

1
0.07

Top Width (ft)
34.71

7
0.83

Q Total (cfs)
718.92

o
0.040

W.S. Elev (ft)
2 773.62
773.62

Crit W.S. (ft)
175.51

•

•

o
0.00

_______________~~Pl:l_~_____ --
o 0.32
0.00

Frctn Loss (ft)
o 10.66
0.01

C & E Loss (ft)
1 2.56
0.19

,
Cum Volume (acre-ft)

Cum SA (acres)

0.0

0.0

•
CULVERT
REACH: Reach-1

RIVER: RIVER-1
RS: 5280

Page 18



W_CHANH.rep

•INPUT
Descripti.on: 2-6' x 6' x 774' CBC
Distance from Upstream XS = 1
Deck/Roadway Width = 765
Weir Coefficient 2.6
Bridge Deck/Roadway Skew =
Upstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

0 1162 1150 150 1162 1150

Upstream Bridge Cross Section Data
Station Elevation Data num= 14

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1162.8 17.72 1162.64 28.97 1162.75 34.57 1162.84 42.
81 1162.31

48.79 1162.9 52.83 1161. 66 62.24 1157.62 62.27 1151. 77
75 1151.77

75.05 1157.8 87.73 1161. 93 94.13 1161.79 150 1162.04

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 52.83 .016 87.73 .04 •Bank Sta: Left Right Coeff Contr. Expan.
52.83 87.73 .1 .3

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

0 1158.5 1150 150 1158.5 1150

_Do~nstream __Brj.dge __Cross Section Data ._-_...._---._- ., .. , ._--_.-

Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta Elev S

Elev
I

ta
0 1159.3 27.64 1159.12 48.55 1159.07 50.82 1158.37 62.

29 1156.5
62.35 1150.5 75 1150.5 75.12 1156.52 82.7 1159.04 129.

29 1158.97
136.73 1158.9 150 1159

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 62.29 .016 75.12 .04

Bank Sta: Left Right Coeff Contr. Expan. •Page 19



flow = .95

Upstream Embankment side slope
rtical
Downstream Embankment side slope
rtical
Maximum allowable submergence for weir
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

• 62.29 75.12
W_CHANH.rep

.1 .3

= 4 horiz. to 1.0 ve

4 horiz. to 1.0 ve

=
=

=
= Broad Crested

Number of Culverts = 1

Culvert Name Shape Rise Span
Culvert #1 Box 6 6
FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef
s Coef

776.4

•
1

1
Number of Barrels = 2
Upstream Elevation =
Centerline Stations

Sta. Sta.
65.27 71.94

Downstream Elevation =
Centerline Stations

Sta. Sta.
65.27 71.94

1151.77

1150.49

.014 .5

Exit Los
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CULVERT OUTPUT Profile #PF 1--,. - ._- _--

Culvert ID : Culvert #1

•

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E . G. US. (ft)
W. S. US. (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS In (ft)
Culv WS Out (ft)

707.25
2

353.62
1162.13
1161.87

4.68
6.74

1160.27
1162.13
Outlet

1157.77
1155.25

,
Culv Vel In (ft/s)
Culv Vel Out (ft/s)
Culv Inv El Up (ft)
Culv Inv El Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (cfs)
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Submerg
Weir Max Depth (ft)

9.82
12.38

1151.77
1150.49

3.75
0.19
0.75

11. 75
51.30

150.00
0.00
0.13



Culv Nml Depth (ft)
Culv Crt Depth (ft)
Culv Ful Lngh (ft)

W_CHANH.rep
6.00 Weir Avg Depth (ft)
4.76 Wr Flw Area (sq ft)

632.34 Min Top Rd (ft)

0.13
12.62

1162.00 •
Note: The normal depth exceeds the height of the culvert. The prog
ram assumes that the
normal

depth is equal to the height of the culvert.

CROSS SECTION
REACH: Reach-1

RIVER: RIVER-1
RS: 4507

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft)
Channel Right

•

18.4

Left a

Flow Area (sq ft)

\

Element!·

Reach Len. (ft)

Wt. n-Val.

Area (sq ft)

2.32

Page 21

1155.13

1155.13

1157.44

0.004636

W. S. (ft)
58.84
Slope (ft/ft)
58.84

E.G.

B
OB

Vel Head (ft)
0.016

W.S. Elev(ft)
18.444

18.44
Crit
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• Q Total (cfs) 719.00 Flow (cfs)
719.. 00

Top Width (ft) 12.79 Top Width (ft)
12.79

Vel Total (ft/s) 12.22 Avg. Vel. (ftl s)
12.22

Max ChI Dpth (ft) 4.63 Hydr. Depth (ft)
4.60

Conv. Total (cfs) 10559.9 Conv. (cfs)
10559.9

Length Wtd. (ft) 18.44 Wetted Per. (ft)
21. 90

Min Ch EI (ft) 1150.50 Shear (lb/sq ft)
0.78

Alpha 1. 00 Stream Power (lb/ft s)
9.50

Frctn Loss (ft) 0.04 Cum Volume (acre-ft)
8.58

C & E Loss (ft) 0.44 Cum SA (acres)
2.14

•

•

Warning: The energy equation could not be balanced within the specifie
d number of
iterations. The

program selected the water surface that had the least amount
of error between
computed

and assumed values.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).
This may indicate the
need for

additional cross sections.
-~- -_._----_._-- .

Warning: The conveyance ratio (upstream conveyance divided by downstre
am conveyance) is less 1

than 0.7 or greater than 1.4. This may indicate the need for
additional cross

sections.
Warning: During the standard step iterations, when the assumed water s
urface was set equal
to

critical depth, the calculated water surface carne back below
critical depth. This
indicates

that there is not a valid subcritical answer. The program de
faulted to critical
depth.

Page 22
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CROSS SECTION RIVER: RIVER-1 •REACH: Reach-1 RS: 4489

INPUT
Description:
Station Elevation Data num= 14

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1159 10.95 1159.11 20.7 1159.02 37.16 1158.99 38.
98 1158.39

50.98 1158.1 65.54 1151.19 66.98 1150.62 75.01 1150.47 91.
05 1158.12

99.4 1158.3 101.43 1158.96 137.45 1158.92 150 1158.82

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 50.98 .016 91.05 .04

CROSS SECTION OUTPUT

Bank Sta: Left
r. Expan.

50.98
.3

Right

91.05

Lengths: Left Channel

125 125

Profile #PF 1

Right

125

Coeff Cont

.1

•

Page 23

750.00 Flow (cfs)

0.008959 Area (sq ft)

3.43 Hydr. Depth (ft)

•

125.0

Left 0

Conv. (cfs)

Flow Area (sq ft)

Reach Len. (ft)

Element

Wt. n-Val.

22.36 Top Width (ft)

14.64 Avg. Vel. (ft/s)

7923.8

3.33

1153.90

1157.22

1154.95

E.G. Elev (ft)
B Channel Right
OB

Vel Head (ft)
0.016

W.S. Elev (ft)
o 125.00

-,-, .•..-•..-~--_.,_ .._--_. . ~._--_._,- ---- ..... - .-_.---------- ._,._--_..

125.00
Crit W.S. (ft)

51.24
E.G. Slope (ft/ft)

51.24
Q Total (cfs)

750.00
Top Width (ft)

22.36
;~l Total (ft/s)

14.64
Max ChI Dpth (ft)

2.29
Conv. Total (cfs)



W_CHANH.rep

• 7923.8
Length~Wtd. (ft)

23.85
Min Ch EI (ft)

1. 20
Alpha

17.59
Frctn Loss (ft)

8.55
C & E Loss (ft)

2.13

125.00

1150.47

1. 00

0.12

0.10

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

warning: The velocity head has changed by more than 0.5 ft (0.15 m).
This may indicate the
need for

additional cross sections.

CROSS SECTION
REACH: Reach-l

RIVER: RIVER-l
RS: 4364

INPUT

• Description:
Station Elevation Data num= 11

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1158 28.39 1157.99 28.99 1158.18 44.9 1157.94
51 1157.94

66 1150.4 75 1150.26 90.36 1157.94 98.77 1157.97 133.
66 1157.91

150 1157.8

_Maf!.ning's_n _Values num= 3_._... _---. ----_._--

Sta n Val Sta n Val Sta n Val
0 .04 51 .016 90.36 .04

Lengths: Left ChannelBank Sta: Left
r. Expan.

51
.3

Right

90.36 60 60

Right

60

Coeff Cont

.1

B

• OB
Page 24

CROSS SECTION OUTPUT

E.G. Elev (ft)
Channel Right

Profile #PF 1

1156.46 Element Left 0



W_CHANH.rep
Vel Head (ft) 0.79 Wt. n-Val. •0.·.016
W. S. Elev (ft) 1155.67 Reach Len. (ft) 60.0

0 60.00
60.00

Crit W.S. (ft) 1154.68 Flow Area (sq ft)
105.00

E.G. Slope (ft/ft) 0.001256 Area (sq ft)
105.00

Q Total (cfs) 750.00 Flow (cfs)
750.00

Top Width (ft) 30.31 Top Width (ft)
30.31

Vel Total (ftl s) 7.14 Avg. Vel. (ft/s)
7.14

Max ChI Dpth (ft) 5.41 Hydr. Depth (ft)
3.46

Conv. Total (cfs) 21163.7 Conv. (cfs)
21163.7

Length Wtd. (ft) 60.00 Wetted Per. (ft)
32.84

Min Ch EI (ft) 1150.26 Shear (lb/sq ft)
0.25

Alpha 1. 00 Stream Power (lb/ft s) •1. 79
Frctn Loss (ft) 0.07 Cum Volume (acre-ft)

8.33
C & E Loss (ft) 0.01 Cum SA (acres)

2.05

Note: Hydraulic jump has occurred between this cross section and th
e previous__1.lpstream-------
section.

CROSS SECTION
REACH: Reach-1

RIVER: RIVER-1
RS: 4304

INPUT
Description:
Station Elevation Data num= 11

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1158 28.36 1157.97 28.99 1158.09 41 1157.84
51 1157.84

66 1150.3 75 1150.16 90.36 1157.84 103.67 1157.9 132.
19 1157.72 •Page 25
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• 150 1157.7

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 51 .016 90.36 .04

Lengths: Left ChannelBank Sta: Left
r. Expan.

51

Right

90.36 125 125

Right

125

Coeff Cont

.1
.3

CROSS SECTION OUTPUT Profile #PF 1

Alpha

125.0

Left 0

Stream Power (lb/ft s)1. 00

0.78 Wt. n-Val.

Flow Area (sq ft)

30.46 Top Width (ft)

7.07 Avg. Vel. (ft/s)

5.45 Hydr. Depth (ft)

I

125.00 Wetted Per. (ft)

750.00 Flow (cfs)

1150.16 Shear (lb/sq ft)

21475.8 Conv. (cfs)

1156.38 Element

1155.61 Reach Len. (ft)

0.001220 Area (sq ft)

E.G. Elev (ft)
Channel Right

•

B
OB

Vel Head (ft)
0.016

W.S. Elev (ft)
o 125.00
125.00

Crit W. S. (ft)
106.14

E.G. Slope (ft/ft)
106.14

Q Total (cfs)
750.00

Top Width (ft)
30.46

Vel Total (ft/s)
7.07

Max Chl Dpth (ft)
3.48--,,_.._-_.~--- ----~--_. __ .__._-

Conv. Total (cfs)
21475.8

Length Wtd. (ft)
33.01

Min Ch El (ft)
0.24

1. 73
Frctn Loss (ft)

8.18
C & E Loss (ft)

2.01

0.15

0.01

Cum Volume (acre-ft)

Cum SA (acres)

• Page 26



CROSS SECTION
REACH: Reach-1

W_CHANH.rep

RIVER: RIVER-1
RS: 4179 •

INPUT
Description:
Station Elevation Data num=

Sta E1ev Sta E1ev
ta Elev

o 1158 38.98 1157.88
75 1149.95

90.36 1157.6 103.7 1157.68

8
Sta Elev

50.98 1157.64

150 1157.46

Sta Elev

66 1150.14

S

Manning's n Values
Sta n Val Sta

o .04 50.98

num=
n Val

.016

3
Sta

90.36
n Val

.04

CROSS SECTION OUTPUT

E.G. Elev (ft)
Channel Right

•

•
.1

89.3

Left 0

Coeff Cont

89.3

Right

0.75 Wt. n-Val.

Flow Area (sq ft)

30.80 Top Width (ft)

6 . 93 Avg. VeL (f t / s )

5.53 Hydr. Depth (ft)

89.30 Wetted Per. (ft)

Page 27

1156.23 Element

1155.48 Reach Len. (ft)

22022.9 Conv. (cfs)

0.001160 Area (s~ ft)

750.00 Flow (cfs)

89.3 89.3

Lengths: Left Channel

Profile #PF 1

Right

90.36

B
OB

Vel Head (ft)
0.016

W.S. Elev (ft)
89.30

Bank Sta: Left
r. Expan.

50.98
.3

o
89.30

Crit W.S. _ (ft)
108.23

E.G. Slope (ft/ft)
108.23

Q Total (cfs)
750.00

Top Width (ft)
30.80

Vel Total (ft/s)
6.93

Max ChI Dpth (ft)
3.51

Conv. Total (cfs)
22022.9

Length Wtd. (ft)



•
W_CHANH.rep

33.37
Min Ch ..El (ft) 1149.95 Shear (lb/sq ft)

0.23
Alpha 1. 00 Stream Power (lb/ft s)

1. 63
Frctn Loss (ft) 0.10 Cum Volume (acre-ft)

7.88
C & E Loss (ft) 0.01 Cum SA (acres)

1. 92

CROSS SECTION
REACH: Reach-1

RIVER: RIVER-1
RS: 4089.5*

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
ta Elev

o 1157.85 38.98 1157.73
75 1149.8

90.36 1157.45 98.65 1157.53 103.7 1157.54

50.98 1157.49

9
Sta Elev S

n Val
.04

66 1149.99

Sta
150

150 1157.36

Sta Elev

n Val
.04

4
Sta

90.36

num=
n Val

.016

Manning's n Values
Sta n Val Sta

o .04 50.98•
Bank Sta: Left
r. Expan.

50.98
.3

Right

90.36

Lengths: Left Channel

89.3 89.3

Right

89.3

Coeff Cant

.1

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft)
Channel Right

89.3

Left 0

Flow Area (sq ft)

Area (sq ft)

Reach Len. (ft)

Wt. n-Val.

1

Element;
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0.72

1155.40

1156.12

0.001100

B
OB

Vel Head (ft)
0.016

W.S. Elev (ft)
89.30o

89.30
Crit W.S. (ft)

110.37
E.G. Slope (ft/ft)

110.37•
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750.00 Flow (cfs)

31.08 Top Width (ft)

6.80 Avg. Vel. (ft/s)

5.60 Hydr. Depth (ft)

Q Total (cfs)
750-.00

Top Width (ft)
31. 08

Vel Total (ft/s)
6.80

Max ChI Dpth (ft)
3.55

Conv. Total (cfs)
22613.7

Length Wtd. (ft)
33.68

Min Ch El (ft)
0.23

Alpha
1. 53

Frctn Loss (ft)
7.65

C & E Loss (ft)
1. 86

22613.7

89.30

1149.80

1. 00

0.10

0.01

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

•

CROSS SECTION RIVER: RIVER-1 •REACH: Reach-1 RS: 4000

INPUT
Description:
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1157.7 38.98 1157.58 50.98 1157.34 66 1149.84
75 1149.66

90.36 1157.3 98.65 1157.41 150 1157.27
...._---------- .

Manning's n Values num= 3 \

Sta n Val Sta n Val Sta n Val
0 .04 50.98 .016 90.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cant
r. Expan.

50.98 90.36 100 100 100 .1
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1156.01 Element Left 0 •Page 29
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• B Channel Right
OB

Vel Head (ft) 0.69 Wt. n-Val.
0.016

W. S. Elev (ft) 1155.32 Reach Len. (ft) 100.0
0 100.00
100.00

Crit W.S. (ft) Flow Area (sq ft)
112.55

E.G. Slope (ft/ft) 0.001044 Area (sq ft)
112.55

Q Total (cfs) 750.00 Flow (cfs)
750.00

Top Width (ft) 31.37 Top Width (ft)
31.37

Vel'Total (ft/s) 6.66 Avg. Vel. (ft/s)
6.66

Max ChI Dpth (ft) 5.66 Hydr. Depth (ft)
3.59

Conv. Total (cfs) 23216.5 Conv. (cfs)
23216.5

Length Wtd. (ft) 100.00 Wetted Per. (ft)
34.00

• Min Ch EI (ft) 1149.66 Shear (lb/sq ft)
0.22

Alpha 1. 00 Stream Power (lb/ft s)
1.44

Frctn Loss (ft) 0.10 Cum Volume (acre-ft)
7.42

C & E Loss (ft) 0.01 Cum SA (acres)
1. 80



Manning's n Values
Sta ..- n Val Sta

o .04 51.23

W_CHANH.rep
num= 4

n Val Sta
.016 90.06

n Val
.04

Sta
150

n Val
.04 •

Lengths: Left ChannelBank Sta: Left Right
r. Expan.

51.23 90.06
.3

CROSS SECTION OUTPUT

100

Profile #PF 1

100

Right

100

Coeff Cont

.1

Flow Area (sq ft)

0.000976 Area (sq ft)

750.00 Flow (cfs)

31. 71 Top Width (ft)

6.50 Avg. Vel. (ft/s)

5.76 Hydr. Depth (ft)

24009.0 Conv. (cfs)
_ .... __._---_ ..-

100.00 Wetted Per. (ft)
\

1149.49 Shear (lb/sq ft)

1. 00 Stream Power (lb/ft s)

0.09 Cum Volume (acre-ft)

0.01 Cum SA (acres)

RIVER: RIVER-1

Page 31

E.G. Elev (ft)
B Channel Right
OB

Vel Head (ft)
0.016

W.S. Elev (ft)
o 100.00
100.00

Crit W.S. (ft)
115.34

E.G. Slope (ft/ft)
115.34

Q Total (cfs)
750.00

Top Width (ft)
31. 71

Vel Total (ft/s)
6.50

Max ChI Dpth (ft)
3.64

Conv. Total (cfs)
24009.0

Length Wtd. (ft)
34.37

Min Ch El (ft)
0.20

Alpha
1. 33

Frctn Loss (ft)
7.16

C & E Loss (ft)
1. 72

CROSS SECTION

1155.90

0.66

1155.25

Element

Wt. n-Val.

Reach Len. (ft)

Left 0

100.0

•

•



W~CHANH.rep

• REACH: Reach-1 RS: 3800

INPUT
Description:
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1157.2 39.48 1157 51. 48 1156.76 66 1149.51
75 1149.33

89.75 1156.7 107.19 1156.86 150 1156.75

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 51.48 .016 89.75 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cant
r. Expan.

51. 48 89.75 100 100 100 .1
.3

CROSS SECTION OUTPUT Profile #PF 1

• E.G. Elev (ft) 1155.80 Element Left 0
B Channel Right
OB

Vel Head (ft) 0.63 Wt. n-Val.
0.016

W. S. Elev (ft) 1155.17 Reach Len. (ft) -- 100.0
0 100.00
100.00

Crit W.S. (ft) Flow Area (sq ft)
118.06

E.G. Slope (ft/ft) 0.000916 Area (sq ft)
118.06

Q Total (cfs) 750.00 Flow (cfs)
750.00

Top Width (ft) 32.04 Top Width (ft)
32.04

Vel Total (ft/s) 6.35 Avg. Vel. (ft/s)
6.35

Max ChI Dpth (ft) 5.84 Hydr. Depth (ft)
3.69

Conv. Total (cfs) 24778.3 Conv. (cfs)
24778.3

Length Wtd. (ft) 100.00 Wetted Per. (ft)
34.75

• Min Ch EI (ft) 1149.33 Shear (lb/sq ft)

Page 32



0.01 Cum SA (acres)

W_CHANH.rep

0.09 Cum Volume (acre-ft)

0.19
Alpha .......

1.23
Frctn Loss (ft)

6.89
C & E Loss (ft)

1. 65

1. 00 Stream Power (lb/ft s) •
CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 3700.*

INPUT
Description:
Station Elevation Data num= 11

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1156.9 38.74 1156.72 39.48 1156.83 51. 48 1156.59
66 1149.34

75 1149.17 89.75 1156.54 97.75 1156.66 98.61 1156.52 107.
19 1156.55

150 1156.46

Manning's n Values num= 4 •Sta n Val Sta n Val Sta n Val Sta n Val
0 .04 51. 48 .016 89.75 .04 150 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont
r. Expan.

51.48 89.75 100 100 100 .1
.3

CROSS SECTION OUTPUT Profile #PF 1

\

E.G. Elev (ft) 1155.70 Element\ Left 0
B Channel Right
OB

Vel Head (ft) 0.59 Wt. n-Val.
0.016

W. S. Elev (ft) 1155.11 Reach Len. (ft) 100.0
a 100.00
100.00

Crit W.S. (ft) Flow Area (sq ft)
121.27

E.G. Slope (ft/ft) 0.000852 Area (sq ft)
121.27 •Page 33
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• Q Total (cfs) 750.00 Flow (cfs)
750.. 00

Top Width (ft) 32.43 Top Width (ft)
32.43

Vel Total (ft/ s) 6.18 Avg. Vel. (ft/s)
6.18

Max ChI Dpth (ft) 5.94 Hydr. Depth (ft)
3.74

Conv. Total (cfs) 25690.2 Conv. (cfs)
25690.2

Length Wtd. (ft) 100.00 Wetted Per. (ft)
35.20

Min Ch El (ft) 1149.17 Shear (lb/sq ft)
0.18

.A.lpha 1. 00 Stream Power (lb/ft s)
1.13

Frctn Loss (ft) 0.08 Cum Volume (acre-ft)
6.62

C & E Loss (ft) 0.01 Cum SA (acres)
1. 58

• CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 3600

INPUT
Description:
Station Elevation Data num= 10

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1156.6 38.74 1156.43 39.48 1156.67 51. 48 1156.43
66 1149.18

75 1149 89.75 1156.38 97.75 1156.54 98.61 1156.25 1
50 1156.17

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 51.48 .016 89.75 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont
r. Expan.

51. 48 89.75 100 100 100 .1
.3

CROSS SECTION OUTPUT Profile #PF 1

• Page 34



E.G. Elev (ft)
B Channel Right
OB

Vel Head (ft)
0.016

W.S. Elev (ft)
o 100.00
100.00

Crit W.S. (ft)
124.65

E.G. Slope (ft/ft)
124.65

Q Total (cfs)
750.00

Top Width (ft)
32.84

Vel Total (ft/s)
6.02

Max ChI Dpth (ft)
3.80

Conv. Total (cfs)
26667.8

Length Wtd. (ft)
35.65

Min Ch El (ft)
0.17

Alpha
1. 04

Frctn Loss (ft)
6.34

C & E Loss (ft)
1. 50

CROSS SECTION
REACH: Reach-l

W_CHANH.rep
1155.61 Element

0.56 Wt. n-Val.

1155.05 Reach Len. (ft)

Flow Area (sq ft)

0.000791 Area (sq ft)

750.00 Flow (cfs)

32.84 Top Width (ft)

6.02 Avg. Vel. (ft/s)

6.05 Hydr. Depth (ft)

26667.8 Conv. (cfs)

100.00 Wetted Per. (ft)

1149.00 Shear (lb/sq ft)

1.00 Stream Power (lb/ft s)

0.08 Cum Volume (acre-ft)

0.01 Cum SA (acres)

RIVER: RIVER-l
RS: 3500.*

Left 0 •

100.0

•

INPUT
Description:
Station Elevation Data num= 13

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

o 1156.35 14.97 1156.3 38.55 1156.24 38.74 1156.27 39.
48 1156.51

51.48 1156.27 66 1149.04 75 1148.83 89.75 1156.22 97.
75 1156.37

98.6 1156.09 98.61 1156.09 150 1156.04 •Page 35



Manning's n Values
Sta n Val Sta

o .04 51.48
•

Bank Sta: Left
r. Expan.

51. 48
.3

Right

89.75

W_CHANH.rep

num= 4
n Val Sta n Val Sta n Val

.016 89.75 .04 150 .04

Lengths: Left Channel Right Coeff Cont

100 100 100 . 1

Page 36

•

•

CROSS SECTION OUTPUT

E.G. Elev (ft)
B Channel Right
OB

Vel Head (ft)
0.016

W.S. Elev (ft)
o 100.00
100.00

Crit W. S. (ft)
127.98

E.G. Slope (ft/ft)
127.98

Q Total (cfs)
750.00

Top Width (ft)
33.25

Vel Total (ft/s)
5.86

Max Chl Dpth (ft)
3.85

Conv. Total (cfs)
27627.0

Length Wtd. (ft)
36.11

Min Ch El (ft)
0.16

Alpha
0.96

Frctn Loss (ft)
6.05

C & E Loss (ft)
1. 43

Profile #PF 1

1155.53

0.53

1154.99

0.000737

750.00

33.25

5.86

6.16

27627.0

100.00

1148.83

1. 00

0.07

0.01

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Left 0

100.0



CROSS SECTION
REACH: Reach-1

W_CHANH.rep
RIVER: RIVER-1

RS: 3400 •
INPUT
Description:
Station Elevation Data nurn= 11

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1156.1 14.97 1156.06 38.55 1156.04 39.48 1156.34 51.
48 1156.1

66 1148.9 75 1148.67 89.75 1156.05 97.75 1156.2 98
.6 1155.93

150 1155.9

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 51. 48 .016 89.75 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont
r. Expan.

51.48 89.75 100 100 100 .1
.3

CROSS SECTION OUTPUT Profile #PF 1 •E.G. Elev (ft) 1155.45 Element
B Channel Right
OB

Vel Head (ft) 0.51 Wt. n-Val.
0.016

w. S. Elev (ft) 1154.94 Reach Len. (ft)
0 100.00
100.00

-.----------- .. _-.

Crit W.S. (ft) Flow Area (sq ft)
131.48 I

E.G. Slope (ft/ft) 0.000686 Area (sq ft)
131.48

Q Total (cfs) 750.00 Flow (cfs)
750.00

Top Width (ft) 33.71 Top Width (ft)
33.71

Vel Total (ft/s) 5.70 Avg. Vel. (ft/s)
5.70

Max ChI Dpth (ft) 6.27 Hydr. Depth (ft)
3.90

Conv. Total (cfs) 28635.4 Conv. (cfs)
28635.4
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W_CHANH.rep

• Length Wtd. (ft) 100.00 Wetted Per. (ft)
36.. 61

Min Ch El (ft) 1148.67 Shear (lb/sq ft)
0.15

Alpha 1. 00 Stream Power (lb/ft s)
0.88

Frctn Loss (ft) 0.07 Cum Volume (acre-ft)
5.75

C & E Loss (ft) 0.01 Cum SA (acres)
1.35

CROSS SECTION RIVER: RIVER-1
REACH: Reach-l RS: 3300.*

INPUT
Description:
Station Elevation Data num= 16

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1155.95 14.9 1155.9 38.37 1155.84 38.53 1155.87 39.
29 1156.11

• 39.67 1156.17 51.24 1156.06 65.91 1148.76 66.09 1148.71
75 1148.49

90.06 1156.04 97.48 1156.03 98.01 1156.01 98.86 1155.82 99
.9 1155.76

150 1155.71

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val

0 .04 51. 24 .016 90.06 .04 150 .04

Bank Sta: Left Right Lengths: Left Channel .. f.\ight Coeff Cont
r. Expan.

51.24 90.06 100 100 100 .1
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1155.37 Element Left 0
B Channel Right
OB

Vel Head (ft) 0.47 Wt. n-Val.
0.016

W. S. Elev (ft) 1154.90 Reach Len. (ft) 100.0

• 0 100.00
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100.00 •Crit W...S. (ft) Flow Area (sq ft)

136.05
E.G. Slope (ft/ft) 0.000625 Area (sq ft)

136.05
Q Total (cfs) 750.00 Flow (cfs)

750.00
Top Width (ft) 34.21 Top Width (ft)

34.21
Vel Total (ft/s) 5.51 Avg. Vel. (ft/s)

5.51
Max ChI Dpth (ft) 6.41 Hydr. Depth (ft)

3.98
Conv. Total (cfs) 30004.0 Conv. (cfs)

30004.0
Length Wtd. (ft) 100.00 Wetted Per. (ft)

37.18
Min Ch EI (ft) 1148.49 Shear (lb/sq ft)

0.14
Alpha 1. 00 Stream Power (lb/ft s)

0.79
Frctn Loss (ft) 0.06 Cum Volume (acre....ft)

5.44
C & E Loss (ft) 0.01 Cum SA (acres) •1.27

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 3200

INPUT
Description:
Station Elevation Data num= 10

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev \

0 1155.8 38.35 1155.64 39.48 1156'.01 50.99 1156.02
66 1148.52

75 1148.3 90.36 1156.02 97.75 1155.88 100.15 1155.59 1
50 1155.52

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 50.99 .016 90.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont
r. Expan.

50.99 90.36 100 100 100 .1 •Page 39



W_CHANH.rep

•

•

.3

CROSS SECTION OUTPUT

E.G. Elev (ft)
B Channel Right
OB

Vel Head (ft)
0.016

W.S. Elev (ft)
o 100.00
100.00

Crit W.S. (ft)
141.17

E.G. Slope (ft/ft)
141.17

Q Total (cfs)
750.00

Top Width (ft)
34.75

Vel Total (ft/s)
5.31

Max Chi Dpth (ft)
4.06

Conv. Total (cfs)
31555.5

Length Wtd. (ft)
37.81

Min Ch El (ft)
0.13

Alpha
0.70

Frctn Loss (ft)
5.12

C & E Loss (ft)
1.19

CROSS SECTION
REACH: Reach-1

Profile #PF 1

1155.30

0.44

1154.86

0.000565

750.00

34.75

5.31

6.56

31555.5

100.00

1148.30

1. 00

0.06

0.00

RIVER: RIVER-1
RS: 3100.*

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA ,(acres)

Left 0

100.0

INPUT
Description:
Station Elevation

Sta Elev
Elev

Data
Sta

num= 14
Elev Sta

Page 40
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W_CHANH.rep

•0 1155.9 38.35 1155.75 38.37 1155.75 38.98 1155.95 39.
48 1156.0.3

50.99 1155.92 66 1148.42 75 1148.2 90.36 1155.92 97.
75 1155.92

98.36 1155.89 98.97 1155.76 100.15 1155.68 150 1155.6

Manning's n Values
Sta n Val Sta

o .04 50.99

num=
n Val

.016

4
Sta

90.36
n Val

.04
Sta
150

n Val
.04

Lengths: Left ChannelBank Sta: Left Right
r. Expan.

50.99 90.36
.3

CROSS SECTION OUTPUT

100

Profile #PF 1

100

Right

100

Coeff Cont

.1

1155.24 Element

0.43 Wt. n-Val.

750.00 Flow (cfs)

100.00 Wetted Per. (ft)

•

Left 0

100.0 •

Stream Power (lb/ft s)

Cum Volume (acre-ft)
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1. 00

0.05

34.96 Top Width (ft)

5.25 Avg. Vel. (ft/s)

Flow Area (sq ft)

\

6.61 Hydr. Depth (ft)

1154.81 Reach Len. (ft)

32105.4 Conv. (cfs)

1148.20 Shear (lb/sq ft)

0.000546 Area (sq ft)

0.67
Frctn Loss (ft)

4.80

Alpha

E.G. Elev (ft)
B Channel Right
OB

Vel Head (ft)
0.016

W.S. Elev (ft)
o 100.00
100.00

Crit W.S. (ft)
142.99

E.G. Slope (ft/ft)
142.99

Q Total (cfs)
750.00

Top Width (ft)
34.96

Vel Total (ft/s)
5.25

Max ChI Dpth (ft)
4.09

Conv. Total (cfs)
32105.4

Length Wtd. (ft)
38.04

Min Ch El (ft)
0.13



• C & E Loss (ft)
1..11

W_CHANH.rep
0.00 Cum SA (acres)

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 3000

INPUT
Description:
Station Elevation Data num= 10'

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1156 38.37 1155.86 38.98 1156.06 50.98 1155.82
66 1148.32

75 1148.1 90.36 1155.82 98.36 1155.98 98.97 1155.78 1
50 1155.68

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 50.98 .016 90.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cant

• r. Expan.
50.98 90.36 100 100 100 .1

.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1155.19 Element
B Channel Right
OB

Vel Head (ft) 0.42 Wt. n-Val.
0.016

W. s. Elev (ft) 1154.77 Reach L~n. (ft)
0 100.00 !

100.00
Crit W.S. (ft) Flow Area (sq ft)

144.93
E.G. Slope (ft/ft) 0.000526 Area (sq ft)

144.93
Q Total (cfs) 750.00 Flow (cfs)

750.00
Top Width (ft) 35.18 Top Width (ft)

35.18
Vel Total (ft/s) 5.17 Avg. Vel. (ft/s)

• 5.17

Page 42
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Max ChI Dpth (ft) 6.67 Hydr. Depth (ft) •4.·12
Conv. Total (cfs) 32689.5 Conv. (cfs)

32689.5
Length Wtd. (ft) 100.00 Wetted Per. (ft)

38.29
Min Ch El (ft) 1148.10 Shear (lb/sq ft)

0.12
"Alpha 1. 00 Stream Power (lb/ft s)

0.64
Frctn Loss (ft) 0.05 Cum Volume (acre-ft)

4.47
C & E Loss (ft) 0.00 Cum SA (acres)

1. 03

CROSS SECTION
REACH: Reach-l

RIVER: RIVER-l
RS: 2900.*

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
ta Elev

o 1156.1 36.51 1155.99
41 1156.33

50.23 1156.09 65.72 1148.36
06 1156.06

98.96 1156.22 99.15 1156.19
50 1155.77

15
Sta Elev

37.81 1156.2

66.26 1148.21

99.56 1156.06

Sta Elev

38.05 1156.28

75 1148

100.72 1155.87

S

38.

91.

1

•
Manning's n Values

Sta n Val Sta
o "---:-04--50.23

num=
n Val

.016

4
Sta

91. 06
n Val

.04
Sta
150

n Val
.04

Bank Sta: Left
r. Expan.

50.23
.3

Right

91. 06

\

Lengths: Left Channel

100 100

Right

100

Coeff Cont

.1

Page 43

CROSS SECTION OUTPUT

E.G. Elev (ft)
B Channel Right
OB

Vel Head (ft)

Profile #PF 1

1155.13

0.40

Element

Wt. n-Val.

Left 0

•



W_CHANH.rep

• 0.016
W.S. Elev (ft) 1154.73 Reach Len. (ft) 100.0

0 100.00
100.00

Crit W.S. (ft) Flow Area (sq ft)
147.01

E.G. Slope (ft/ft) 0.000507 Area (sq ft)
147.01

Q Total (cfs) 750.00 Flow (cfs)
750.00

Top Width (ft) 35.44 Top Width (ft)
35.44

Vel Total (ft/s) 5.10 Avg. Vel. (ft/s)
5.10

Max ChI Dpth (ft) 6.73 Hydr. Depth (ft)
4.15

Conv. Total (cfs) 33323.2 Conv. (cfs)
33323.2

Length Wtd. (ft) 100.00 Wetted Per. (ft)
38.55

Min Ch El (ft) 1148.00 Shear (lb/sq ft)
0.12

Alpha 1. 00 Stream Power (lb/ft s)

• 0.62
Frctn Loss (ft) 0.05 Cum Volume (acre-ft)

4.13
C & E Loss (ft) 0.00 Cum SA (acres)

0.95

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 2800

INPUT
-- ._-----

Description:
Station Elevation Data num= 10

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1156.2 35.96 1156.11 37.48 1156.61 49.48 1156.37
66 1148.12

75 1147.9 91.75 1156.31 99.75 1156.47 101.3 1155.96 1
50 1155.86

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 49.48 .016 91. 75 .04

• Page 44



W_CHANH.rep
Bank Sta~ Left Right Lengths~ Left Channel Right Coeff Cont •r. Expan.

49.48 91. 75 100 100 100 . 1
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1155.08 Element
B Channel Right
OB

Vel Head (ft) 0.39 Wt. n-Val.
0.016

W. S. Elev (ft) 1154.68 Reach Len. (ft)
0 100.00
100.00

Crit W.S. (ft) Flow Area (sq ft)
149.02

E.G. Slope (ft/ft) 0.000489 Area (sq ft)
149.02

Q Total (cfs) 750.00 Flow (cfs)
750.00

Top Width (ft) 35.65 Top Width (ft)
35.65

Vel Total (ft/s) 5.03 Avg. Vel. (ft/s)
5.03

Max ChI Dpth (ft) 6.78 Hydr. Depth (ft)
4.18

Conv. Total (cfs) 33933.4 Conv. (cfs)
33933.4

Length Wtd. (ft) 100.00 Wetted Per. (ft)
38.81

Min Ch El (ft) 1147.90 Shear (lb/sq ft)
0.12

Alpha
-_._----_.,-"-----,-

1. 00 Stream Power (lb/ft s)
0.59 \

Frctn" Loss (ft) 0.05 Cum Volume (acre-ft)
3.79

C & E Loss (ft) 0.00 Cum SA (acres)
0.87

Left 0

100.0

•

CROSS SECTION
REACH: Reach-1

INPUT
Description:

RIVER: RIVER-1
RS: 2700.*
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Data num= 12

Sta Elev Sta Elev• Station Elevation
Sta... Elev

ta Elev
o 1156.25

48 1156.27
66 1148.02

28 1156.2
101. 3 1156.03

35.96 1156.17

75 1147.8

150 1155.94

36.91 1156.32

91. 75 1156.21

Sta Elev

37.48 1156.51

99.75 1156.37

S

49.

100.

Manning's n Values
Sta n Val Sta

o .04 49.48

num=
n Val

.016

4
Sta

91. 75
n Val

.04
Sta
150

n Val
.04

Bank Sta: Left
r. Expan.

49.48
.3

Right

91. 75

Lengths: Left Channel

100 100

Right

100

Coeff Cant

. 1

CROSS SECTION OUTPUT Profile #PF 1

1.00 Stream Power (lb/ft s)

Page 46

•

•

E.G. Elev (ft)
B Channel Right
OB

Vel Head (ft)
0.016

W.S. Elev (ft)
o 100.00
100.00

Crit W.S. (ft)
151.16

E.G. Slope (ft/ft)
151.16

Q Total (cfs)
75O~-00-----------. ------ - --

Top Width (ft)
35.89

Vel Total (ft/s)
4.96

Max Chl Dpth (ft)
4.21

Canv. Total (cfs)
34590.9

Length Wtd. (ft)
39.08

Min Ch El (ft)
0.11

Alpha

1155.03

0.38

1154.64

0.000470

750.00

35.89

4.96

6.84

34590.9

100.00

1147.80

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)
\

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Left 0

100.0



W_CHANH.rep
0.56

Frctn.Loss (ft)
3.45

C & E Loss (ft)
0.79

CROSS SECTION
REACH: Reach-1

0.05

0.00

RIVER: RIVER-1
RS: 2600

Cum Volume (acre-ft)

Cum SA (acres)
•

INPUT
Description:
Station Elevation Data num= 10

Sta Elev Sta Elev Sta Elev Sta Elev
ta Elev

0 1156.3 36.91 1156.22 37.48 1156.41 49.48 1156.17
66 1147.92

75 1147.7 91. 75 1156.11 99.75 1156.27 100.28 1156.1
50 1156.02

S

1

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 49.48 .016 91. 75 .04

Bank Sta: Left Right Lengths: Left Channel Right
r. Expan.

49.48 91. 75 100 100 100
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1154.98 Element
B Channer---RigJ:if------
OB ,

Vel Head (ft) 0.37 Wt. n-Val.
0.016

W. S. Elev (ft) 1154.60 Reach Len. (ft)
0 100.00
100.00

Crit W.S. (ft) Flow Area (sq ft)
153.38

E.G. Slope (ft/ft) 0.000452 Area (sq ft)
153.38

Q Total (cfs) 750.00 Flow (cfs)
750.00

Top Width (ft) 36.14 Top Width (ft)

Page 47

Coeff Cant

.1

Left 0

100.0

•

•



•
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36.14
Vel Total (ft/s) 4.89 Avg. Vel. (ft/s)

4.89
Max ChI Dpth (ft) 6.91 Hydr. Depth (ft)

4.24
Conv. Total (cfs) 35276.8 Conv. (cfs)

35276.8
Length Wtd. (ft) 100.00 Wetted Per. (ft)

39.35
Min Ch EI (ft) 1147.70 Shear (lb/sq ft)

0.11
Alpha 1. 00 Stream Power (lb/ft s)

0.54
Frctn Loss (ft) 0.04 Cum Volume (acre-ft)

3.10
C & E Loss (ft) 0.00 Cum SA (acres)

0.70

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 2500.*

• INPUT
Description:
Station Elevation Data num= 12

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1156.3 36.91 1156.25 37.28 1156.31 37.48 1156.34 49.
48 1156.07

66 1147.82 75 1147.62 91. 75 1156.01 99.75 1156.17 99.
78 1156.17

100.28 1156.09 150 1156.01

----_ .._--_._------_.- -_.._- -_.- _._---- ---

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val

0 .04 49.48 .016 91. 75 ~04

Sta n Val
150 .04

Lengths: Left ChannelBank Sta: Left Right
r. Expan.

49.48 91. 75
.3

CROSS SECTION OUTPUT

100

Profile #PF 1

100

Right

100

Coeff Cont

.1

Page 48

E.G. Elev (ft)
• B Channel Right

1154.93 Element Left 0
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•OB
Vel Head (ft) 0.36 Wt. n-Val.

0.016
W. S. Elev (ft) 1154.57 Reach Len. (ft) 100.0

0 100.00
100.00

Crit W.S. (ft) Flow Area (sq ft)
155.39

E.G. Slope (ft/ft) 0.000437 . Area (sq ft)
155.39

Q Total (cfs) 750.00 Flow (cfs)
750.00

Top Width (ft) 36.38 Top Width (ft)
36.38

Vel Total (ft/ s) 4.83 Avg. Vel. (ft/s)
4.83

Max ChI Dpth (ft) 6.95 Hydr. Depth (ft)
4.27

Conv. T.otal (cfs) 35889.9 Conv. (cfs)
35889.9

Length Wtd. (ft) 100.00 Wetted Per. (ft)
39.62

Min Ch El (ft) 1147.62 Shear (lb/sq ft)
0.11 •Alpha 1. 00 Stream Power (lb/ft s)
0.52

Frctn Loss (ft) 0.04 Cum Volume (acre-ft)
2.74

C & E Loss (ft) 0.00 Cum SA (acres)
0.62

CROSS SECTION
REACH ":' --'Re-ach-1 ------.-.-.-..-.

RIVER: RIVER-l
RS: 2400

INPUT
Description:
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1156.3 37.28 1156.27 49.48 1155.97 66 1147.72
75 1147.54

91. 75 1155.9 99.78 1156.08 150 1156

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 49.48 .016 91. 75 .04 •Page 49



• Bank Sta :.. Left
r. Expan.

49.48
.3

Right

91. 75

W_CHANH.rep

Lengths: Left Channel

100 100

Right

100

Coeff Cant

.1

•

CROSS SECTION OUTPUT

E.G. Elev (ft)
B Channel Right
OB

Vel Head (ft)
0.016

W. S. Elev (ft)
o 100.00
100.00

Crit W.S. (ft)
157.53

E.G. Slope (ft/ft)
157.53

Q Total (cfs)
750.00

Top Width (ft)
36.65

Vel Total (ft/s)
4.76

Max ChI Dpth (ft)
4.30

Conv. Total (cfs)
36542.3

Length Wtd. (ft)
39.90

Min Ch El (ft)
---------0 ·~·1 0

Alpha
0.49

Frctn Loss (ft)
2.38

C & E Loss (ft)
0.54

Profile #PF 1

1154.88

0.35

1154.53

0.000421

750.00

36.65

4.76

6.99

36542.3

100.00

1147.54

1. 00

0.04

0.00

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream rower (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Left 0

100.0

•
CROSS SECTION
REACH: Reach-1

INPUT

RIVER: RIVER-1
RS: 2300.*
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Description:
Station Elevation Data num=

Sta Elev Sta Elev
ta Elev

o 1156.2 37.28 1156.17
66 1147.62

75 1147.44 91.75 1155.8

9
Sta Elev

37.31 1156.16

99.78 1155.98

Sta Elev

49.48 1155.87

150 1155.88

S •
Manning's n Values

Sta n Val Sta
o .04 49.48

num=
n Val

.016

4
Sta

91. 75
n Val

.04
Sta
150

n Val
.04

Bank Sta: Left
r. Expan.

49.48
.3

Right

91. 75

Lengths: Left Channel

100 100

Right

100

Coeff Cont

.1

CROSS SECTION OUTPUT Profile #PF 1

Page 51

E.G. Elev (ft)
B Channel Right
OB

Vel Head (ft)
0.016

W.S. Elev (ft)
o 100.00
100.00

Crit W.S. (ft)
159.96

E.G. Slope (ft/ft)
159.96

Q Total (cfs)
750.00

-Top--Width-( ft) _..

36.91
Vel Total (ft/s)

4.69
Max ChI Dpth (ft)

4.33
Conv. Total (cfs)

37304.1
Length Wtd. (ft)

40.20
Min Ch El (ft)

0.10
Alpha

0.47

1154.84

0.34

1154.50

0.000404

750.00

36.91

4.69

7.06

37304.1

100.00

1147.44

1. 00

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)
\

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Left 0

100.0 •

•



• Frctn Loss (ft)
2..02

C & E Loss (ft)
0.45

W_CHANH.rep
0.04 Cum Volume (acre-ft)

0.00 Cum SA (acres)

CROSS SECTION RIVER: RIVER-l
REACH: Reach-l RS: 2200

INPUT
Description:
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

-0 1156.1 37.31 1156.06 49.48 1155.77 66 1147.52
75 1147.34

91. 75 1155.7 99.78 1155.88 150 1155.75

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 49.48 .016 91. 75 .04

• Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont
r. Expan.

49.48 91. 75 77.39 77.39 77.39 .1
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1154.80 Element
B Channel Right
OB
-·VerHead --(ft) 0.33 Wt. n-Val.

0.016 1

w.s. Elev (ft) 1154.47 Reach Lem. (ft)
9 77.39
77.39

Crit W.S. (ft) Flow Area (sq ft)
162.47

E.G. Slope (ft/ft) 0.000388 Area (sq ft)
162.47

Q Total (cfs) 750.00 Flow (cfs)
750.00

Top Width (ft) 37.18 Top Width (ft)
37.18

• Vel Total (ft/s) 4.62 Avg. Vel. (ft/s)
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4.62 •Max ChI Dpth (ft) 7.13 Hydr. Depth (ft)
4.37

Conv. Total (cfs) 38093.5 Conv. (cfs)
38093.5

Length Wtd. (ft) 77.39 Wetted Per. (ft)
40.50

Min Ch El (ft) 1147.34 Shear (lb/sq ft)
0.10

Alpha 1. 00 Stream Power (lb/ft s)
0.45

Frctn Loss (ft) 0.03 Cum Volume (acre-ft)
1. 65

C & E Loss (ft) 0.00 Cum SA (acres)
0.37

CROSS SECTION
REACH: Reach-1

RIVER: RIVER-1
RS: 2122.66*

INPUT
Description:
Station Elevation Data num= 12 •Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1156.17 36.7 1156.05 37.31 1155.98 37.48 1155.96 49.
48 1155.69

66 1147.44 75 1147.26 91. 75 1155.63 99.78 1155.84 100.
17 1155.85

139.78 1155.81 150 1155.91

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val

---_._...._-----_ ....-.

0 .04 49.48 .016 91. 75 .04 150 .04
,

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont
r. Expan.

49.48 91. 75 77.39 77.39 77.39 .1
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1154.76 Element Left 0

B Channel Right
OB

Vel Head (ft) 0.32 Wt. n-Val. •Page 53
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0.016

W.S. Elev (ft) 1154.44 Reach Len. (it) 77.3
9 77.39
77.39

Crit W.S. (ft) Flow Area (sq it)
164.51

E.G. Slope (it/it) 0.000375 Area (sq ft)
164.51

Q Total (cfs) 750.00 Flow (cis)
750.00

Top Width (ft) 37.39 Top Width (ft)
37.39

Vel Total (ft/s) 4.56 Avg. Vel. (ft/s)
4.56

Max ChI Dpth (it) 7.18 Hydr. Depth (ft)
4.40

Conv. Total (cis) 38741.4 Conv. (cis)
38741.4

Length Wtd. (it) 77.39 Wetted Per. (it)
40.74

Min Ch El (ft) 1147.26 Shear (lb/sq it)
0.09

Alpha 1. 00 Stream Power (lb/it s)

• 0.43
Frctn Loss (ft) 0.03 Cum Volume (acre-it)

1.36
C & E Loss (it) 0.00 Cum SA (acres)

0.30

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 2045.33*

INPUT
Description:
Station Elevation Data num= 12

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

o 1156.23 36.7 1156.04 37.31 1155.9 37.48 1155.87 49.
48 1155.61

66 1147.36 75 1147.18 91. 75 1155.55 99.78 1155.8 100.
17 1155.81

139.78 1155.85 150 1156.06

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val• 0 .04 49.48 .016 91. 75 .04 150 .04
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Bank Sta:.. Left Right Lengths: Left Channel Right Coeff Cont •r. Expan.
49.48 91. 75 77.39 77.39 77.39 .1

.3

CROSS SECTION OUTPUT Profile #PF1

Alpha

E.G. Elev (ft)
Channel Right

•

77.3

Left 0

Stream rower (lb/ft s)
I

1. 00

Flow Area (sq ft)

0.31 Wt. n-Val.

77.39 Wetted Per. (ft)

37.62 Top Width (ft)

4.50 Avg. Vel. (ft/s)

7.24 Hydr. Depth (ft)

750.00 Flow (cfs)

1147.18 Shear (lb/sq ft)

39422.7 Conv. (cfs)

1154.42 Reach Len. (ft)

1154.73 Element

0.000362 Area (sq ft)

9
77.39

Crit W.S. (ft)
166.65

E.G. Slope (ft/ft)
166.65

Q Total (cfs)
750.00

Top Width (ft)
37.62

Vel Total (ft/s)
4.50

Max ChI Dpth (ft)
4.43

Conv. Total (cfs)
39422.7

Length Wtd. (ft)
40.99

Min Ch EI (ft)
0.09

B
OB

Vel Head (ft)
0.016

W.S. Elev (ft)
77.39

0.41
Frctn Loss (ft)

1. 06
C & E Loss (ft)

0.23

0.03

0.00

Cum Volume (acre-ft)

Cum SA (acres)

CROSS SECTION
REACH: Reach-l

INPUT

RIVER: RIVER-1
RS: 1968
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Description:
Station Elevation Data num= 10

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1156.3 36.7 1156.03 37.48 1155.77 49.48 1155.53
66 1147.28

75 1147.1 91. 75 1155.48 100.17 1155.78 139.78 1155.89 1
50 1156.22

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 49.48 .016 91. 75 .04

Bank Sta: Left
r. Expan.

49.48
.3

Right

91. 75

Lengths: Left Channel Right

132.84 132.84 132.84

Coeff Cont

. 1

CROSS SECTION OUTPUT Profile #PF 1

132.8

Left 0

0.31 Wt. n-Val.

1.00 Stream Power (lb/ft s)
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7.30 Hydr. Depth (ft)

Flow Area (sq ft)

37.84 Top Width (ft)

4.44 Avg. Vel. (ft/s)

132.84 Wetted Per. (ft)

750.00 Flow (cfs)

1147.10 Shear (lb/sq ft)

40105.7 Conv. (cfs)

1154.40 Reach Len. (ft)

1154.70 Element

0.000350 Area (sq ft)

Alpha

E.G. Elev (ft)
Channel RightB

OB
Vel Head (ft)

0.016
W.S. Elev (ft)

4 132.84
132.84

Crit W.S. (ft)
168.78

E.G. Slope (ft/ft)
168.78

_____________ Q Total (cfs)
750.00

Top Width (ft)
37.84

Vel Total (ft/s)
4.44

Max ChI Dpth (ft)
4.46

Conv. Total (cfs)
40105.7

Length Wtd. (ft)
41.24

Min Ch El (ft)
0.09

•

•



0.40
FrctnLoss (ft)

0.77
C & E Loss (ft)

0.17

W_CHANH.rep

0.05 Cum Volume (acre-ft)

0.00 Cum SA (acres)
•

CROSS SECTION RIVER: RIVER-l
REACH: Reach-l RS: 1835

INPUT
Description:
Station Elevation Data num= 16

Sta Elev Sta Elev Sta Elev Sta Elev S
ta Elev

0 1156 27.93 1155.89 28.72 1155.63 42.51 1155.4 49.
75 1155.4

66.99 1147.11 75 1146.96 91. 79 1155.35 99.9 1155.53 114.
33 1156.2

127.76 1156.14 132.96 1157.7 139.63 1154.82 145.56 1156.82 148.
74 1155.5

150 1155.48

Manning's n Values num= 3 •Sta n Val Sta n Val Sta n Val
0 .04 49.75 .016 91.79 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont
r. Expan.

49.75 . 91. 79 62.95 62.95 62.95 .1
. 3

CROSS SECTION OUTPUT Profile #PF 1
.. _.. _----_._-

,
E.G. Elev (ft) 1154.66 Element!· Left 0

B Channel Right
OB

Vel Head (ft) 0.31 Wt. n-Val.
0.016

W. S. Elev (ft) 1154.34 Reach Len. (ft) 62.9
5 62.95
62.95

Crit W.S. (ft) Flow Area (sq ft)
167.54

E.G. Slope (ft/ft) 0.000358 Area (sq ft)
167.54 •Page 57
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• Q Total (cfs) 750.00 Flow (cfs)
7SQ.. 00

Top Width (ft) 37.83 Top Width (ft)
37.83

Vel Total (ft/s) 4.48 Avg. Vel. (ft/s)
4.48

Max Chl Dpth (ft) 7.38 Hydr. Depth (ft)
4.43

Conv. Total (cfs) 39623.4 Conv. (cfs)
39623.4

Length Wtd. (ft) 62.95 Wetted Per. (ft)
41.23

Min Ch El (ft) 1146.96 Shear (lb/sq ft)
0.09

Alpha 1. 00 S,tream Power (lb/ft s)

0.41
Frctn Loss (ft) 0.02 Cum Volume (acre-ft)

0.25
C & E Loss (ft) 0.02 Cum SA (acres)

0.05

• CROSS SECTION
REACH: Reach-l

INPUT
Description:

BEGIN
STUDY

RIVER: RIVER-1
RS: 1772

Station Elevation Data num= 21
Sta Elev Sta Elev Sta Elev Sta Elev S

ta Elev
0 1156.2 9.35 1156.13 26.17 1155.88 40.14 1155.83 42.

• 05 1155.47
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W_CHANH.rep •42.17 1154.1 54.05 1153.87 54.08 1145.8 75 1145.8 75.
02 1154.13

82.97 1155.4 84.91 1156.01 104.69 1156.91 108.96 1157.58 112.
06 1155.78

114.35 1155.1 118.48 1157.45 123.67 1157.91 129.69 1155.97 1
37 1155.86

150 1156.4

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 40.14 .016 84.91 .04

Lengths: Left ChannelBank Sta: Left Right
r. Expan.

40.14 84.91
.3

CROSS SECTION OUTPUT Profile #PF 1

o o

Right

o

Coeff Cont

.1

Cum Volume (acre-ft)
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E.G. Elev (ft)
B Channel Right
OB

Vel Head (ft)
0.016

W.S. Elev (ft)

Crit W. S. (ft)
183.92

E.G. Slope (ft/ft)
183.92

Q Total (cfs)
750.00

._ Top Width (ft)
34.31

Vel Total (ft/s)
4.08

Max ChI Dpth (ft)
5.36

Conv. Total (cfs)
40209.5

Length Wtd. (ft)
50.92

Min Ch EI (ft)
0.08

Alpha
0.32

Frctn Loss (ft)

1154.62

0.26

1154.36

1149.21

0.000348

750.00

34.31

4.08

8.56

40209.5

1145.80

1.00

Element

Wt. n-Va1.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Left 0

•

•



• C & ELoss (ft)

SUMMARY OF MANNING'S N VALUES

River: RIVER-1

W_CHANH.rep

Cum SA (acres)

Reach River Sta. n1 n2 n3 n4

Reach-1 5993 .04 .016 .04

Reach-1 5896.5* .04 .016 .04
.04
Reach-1 5800 .04 .016 .04

• Reach-1 5729.33* .04 .016 .04
.04
Reach-1 5658.66* .04 .016 .04
.04
Reach-1 5588 .04 .016 .04

Reach-1 5474 .04 .016 .04

Reach-1 5414 .04 .016 .04

Reach-1 5299 .04 .016 .04

Reach-1 5281 .04 .016 .04

Reach-1 5280 Culvert

Reach-1 4507 .04 .016 .04

Reach-1 4489 .04 .016 .04

Reach-1 4364 .04 .016 .04

Reach-1 4304 .04 .016 .04• Page 60



W_CHANH.rep •Reach-1 4179 .04 .016 .04

Reach-1 4089.5* .04 .016 .04
.04
Reach-1 4000 .04 .016 .04

Reach-1 3900.* .04 .016 .04

.04
Reach-1 3800 .04 .016 .04

Reach-1 3700.* .04 .016 .04

.04
Reach-1 3600 .04 .016 .04

Reach-1 3500.* .04 .016 .04

.04
Reach-1 3400 .04 .016 .04

Reach-1 3300.* .04 .016 .04

.04
Reach-1 3200 .04 .016 .04

Reach-1 3100.* .04 .016 .04

.04 •Reach-1 3000 .04 .016 .04

Reach-1 2900.* .04 .016 .04

.04
Reach-1 2800 .04 .016 .04

Reach-1 2700.* .04 .016 .04

.04
Reach-1 2600 .04 .016 .04

Reach-1 2500.* .04 .016 .04

.04
Reach-1 2400 .04 .016 .04

Reach-1 2300.* .04 .016 .04

.04
Reach-1 2200 .04 .016 .04

Reach-1 2122.66* .04 .016 .04

.04
Reach-1 2045.33* .04 .016 .04

.04
Reach-1 1968 .04 .016 .04

61 •Page



• Reach-1

Reach-1

1835

1772

W_CHANH.rep
.04

.04

.016

.016

.04

.04

SUMMARY OF REACH LENGTHS

River: RIVER-1

Reach River Sta. Left Channel Right

Reach-1 5993 96.5 96.5 96.5
Reach-1 5896.5* 96.5 96.5 96.5
Reach-1 5800 70.63 70.63 70.63
Reach-1 5729.33* 70.63 70.63 70.63
Reach-1 5658.66* 70.63 70.63 70.63
Reach-1 5588 114.01 114.01 114.01
Reach-1 5474 60 60 60

• Reach-1 5414 115 115 115
Reach-1 5299 18.44 18.44 18.44
Reach-1 5281 773.62 773.62 773.62
Reach-1 5280 Culvert
Reach-1 4507 18.44 18.44 18.44
Reach-1 4489 125 125 125
Reach-1 4364 60 60 60
Reach-1 4304 125 125 125
Reach-1 4179 89.3 89.3 89.3
Reach-1 4089.5* 89.3 89.3 89.3
Reach-1 4000 100 100 100
Reach-1 3900.* 100 100 100
Reach-1 3800 100 100 100
Reach-1 3700.* 100 100 100
Reach-1 3600 100 100 100
Reach-1 3500.* 100 100 100
Reach-1 3400 100 100 100
Reach-1 3300.* 100 100 100
Reach-1 3200 100 100 100
Reach-1 3100.* 100 100 100
Reach-1 3000 100 100 100
Reach-1 2900.* 100 100 100
Reach-1 2800 100 100 100
Reach-1 2700.* 100 100 100

• Reach-1 2600 100 100 100
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Reach-l 2500.* 100 100 100 •Reach-I···· 2400 100 100 100

Reach-l 2300.* 100 100 100

Reach-1 2200 77.39 77.39 77.39

Reach-1 2122.66* 77.39 77.39 77.39

Reach-1 2045.33* 77.39 77.39 77.39

Reach-1 1968 132.84 132.84 132.84

Reach-1 1835 62.95 62.95 62.95

Reach-1 1772 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RIVER-1

Reach River Sta. Contr. Expan.

Reach-1 5993 .1 .3 .

Reach-1 5896.5* .1 .3
Reach-1 5800 .1 .3
Reach-1 5729.33* .1 .3 •Reach-1 5658.66* .1 .3
Reach-1 5588 .1 .3
Reach-1 5474 .1 .3
Reach-1 5414 .1 .3
Reach-1 5299 .1 .3
Reach-1 5281 .1 .3
Reach-1 5280 Culvert
Reach-1 4507 .1 .3

Reach-1 4489 . 1 .3
Reach-1 4364 .1 .3
Reach-1 4304 .1 .3
Reach-1 4179 .1 .3
Reach-1 4089.5* .1 .3

Reach-l 4000 .1 .3

Reach-1 3900.* .1 .3
Reach-1 3800 .1 .3
Reach-1 3700.* .1 .3
Reach-1 3600 .1 .3

Reach-1 3500.* .1 .3

Reach-1 3400 .1 .3

Reach-1 3300.* .1 ..3
Reach-1 3200 .1 .3

Reach-1 3100.* .1 .3

Reach-1 3000 .1 .3 •Page 63



.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

W_CHANH.rep
· 1
· 1
· 1
· 1
· 1
· 1
· 1
· 1
.1
.1
.1
.1
· 1

2900.*
2800
2700.*
2600
2500.*
2400
2300.*
2200
2122.66*
2045.33*
1968
1835
1772

Reach-1
Reach-1··
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1

•

Profile Output Table - Standard Table 1

Reach River Sta Q Total Min Ch EI W.S. Elev Crit
W. S. E.G. Elev E.G.
Slope Vel Chnl Flow Area Top Width Froude # ChI

(cfs) (ft) (ft)

• (ft) (ft)
(ft/ft) (ft/s) (sq ft) (ft)

Reach-1 5993 719.00 1157.60 1162.46 116
1. 97 1163.51
0.001884 8.21 87.62 27.92 0.82

Reach-1 5896.5* 719.00 1157.42 1162.29
1163.32

0.001833 8.12 88.56 28.09 0.81
Reach-1 5800 719.00 1157.23 1162.15

1163.13
0.001746 7.97 90.21 28.37 0.79

Reach-1 5729.33* 719.00 1157.09 1162.04
1163.00

0.001685 7.87 91.39 28.54 0.77
Reach-1 5658.66* 719.00 1156.94 1161.96

1162.88
0.001594 7.71 93.29 28.80 0.75

Reach-1 5588 719.00 1156.80 1161.87
1162.76

0.001519 7.57 94.95 29.03 0.74
Reach-1 5474 719.00 1156.52 1161.76

• 1162.57
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W_CHANH.rep •0.001339 7.23 99.43 29.60 0.70
Reach-l· 5414 719.00 1156.40 1161. 71

1162.48
0.001264 7.08 101.57 29.90 0.68

Reach-1 5299 719.00 1156.14 1161.46
1162.32

0.001411 7.42 96.88 28.69 0.71
Reach-1 5281 719.00 1151.77 1161.87 115

6.38 1162.13
0.000345 4.10 176.41 56.55 0.32

Reach-1 5280 .Culvert

Reach-1 4507 719.00 1150.50 1155.13 115
5.. 13 1157.44
0.004636 12.22 58.84 12.79 1. 00

Reach-1 4489 750.00 1150.47 1153.90 115
4.95 1157.22
0.008959 14.64 51.24 22.36 1. 70

Reach-1 4364 750.00 1150.26 1155.67 115
4.68 1156.46
0.001256 7.14 105.00 30.31 0.68

Reach-1 4304 750.00 1150.16 1155.61
1156.38 •0.001220 7.07 106.14 30.46 0.67

Reach-1 4179 750.00 1149.95 1155.48
1156.23

0.001160 6.93 108.23 30.80 0.65
Reach-1 4089.5* 750.00 1149.80 1155.40

1156.12
0.001100 6.80 110.37 31. 08 0.64

Reach-1 4000 750.00 1149.66 1155.32
1156.01

0.001044 6.66 112.55 31. 37 0.62
Reach-1 3900.* 750.00 1149.49 1155.25

1155.90
0.000976 6.50 115.34 31.71 0.60

Reach-1 3800 750.00 1149.33 1155.17
1155.80

0.000916 6.35 118.06 32.04 0.58
Reach-1 3700.* 750.00 1149.17 1155.11

1155.70
0.000852 6.18 121.27 32.43 0.56

Reach-1 3600 750.00 1149.00 1155.05
1155.61

0.000791 6.02 124.65 32.84 0.54
Reach-1 3500.* 750.00 1148.83 1154.99 •1155.53
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0.000737 5.86 127.98 33.25 0.53
Reach-I· 3400 750.00 1148.67 1154.94

1155.45
0.000686 5.70 131. 48 33.71 0.51

Reach-1 3300.* 750.00 1148.49 1154.90
1155.37

0.000625 5.51 136.05 34.21 0.49
Reach-1 3200 750.00 1148.30 1154.86

1155.30
0.000565 5.31 141.17 34.75 0.46

Reach-1 3100.* 750.00 1148.20 1154.81
1155.24

0.000546 5.25 142.99 34.96 0.46
Reach-1 3000 750.00 1148.10 1154.77

1155.19
0.000526 5.17 144.93 35.18 0.45

Reach-1 2900.* 750.00 1148.00 1154.73
1155.13

0.000507 5.10 147.01 35.44 0.44
Reach-1 2800 750.00 1147.90 1154.68

1155.08
0.000489 5.03 149.02 35.65 0.43

Reach-1 2700.* 750.00 1147.80 1154.64

• 1155.03
0.000470 4.96 151.16 35.89 0.43

Reach-1 2600 750.00 1147.70 1154.60
1154.98

0.000452 4.89 153.38 36.14 0.42
Reach-1 2500.* 750.00 1147.62 1154.57

1154.93
0.000437 4.83 155.39 36.38 0.41

Reach-1 2400 750.00 1147.54 1154.53
1154.88

0.000421 4.76 157.53 36.65 0.40
Reach-1 2300.* 750.00 1147.44 1154.50

1154.84
0.000404 4.69 159.96 36.91 0.40

Reach-1 2200 750.00 1147.34 1154.47
1154.80

0.000388 4.62 162.47 37.18 0.39
Reach-1 2122.66* 750.00 1147.26 1154.44

1154.76
0.000375 4.56 164.51 37.39 0.38

Reach-1 2045.33* 750.00 1147.18 1154.42
1154.73

0.000362 4.50 166.65 37.62 0.38
Reach-1 1968 750.00 1147.10 1154.40

• 1154.70
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W_CHANH.rep •0.000350 4.44 168.78 37.84 0.37
Reach-l· 1835 750.00 1146.96 1154.34

1154.66
0.000358 4.48 167.54 37.83 0.37

Reach-1 1772 750.00 1145.80 1154.36 114
9.21 1154.62
0.000348 4.08 183.92 34.31 0.31

Profile Output Table - Standard Table 2

Reach River Sta E.G. Elev W.S. Elev Vel Head Frctn
Loss C& E Loss

Q Left Q Channel Q Right Top Width
(ft) (ft) (ft)

(ft) (ft)
(cfs) (cfs) (cfs) (ft)

Reach-1 5993 1163.51 1162.46 1. 05
0.18 0.01 •719.00 27.92
Reach-1 5896.5* 1163.32 1162.29 1. 02

0.17 0.01
719.00 28.09

Reach-1 5800 1163.13 1162.15 0.99
0.12 0.01

719.00 28.37
Reach-1 5729.33* 1163.00 1162.04 0.96

0.12 0.01
719.00 28.54

Reach-1 5658.66* 1162.88 1161. 96 0.92
0.11 0.01

719.00 28.80
Reach-1 5588 1162.76 1161. 87 0.89

0.16 0.02
719.00 29.03

Reach-1 5474 1162.57 1161.76 0.81
0.08 0.01

719.00 29.60
Reach-1 5414 1162.48 1161.71 0.78

0.15 0.01
719.00 29.90

Reach-1 5299 1162.32 1161.46 0.86 •0.01 0.18
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719.00 28.69
Reach-l· 5281 1162.13 1161. 87 0.26

0.01 718.92 0.07 56.55
Reach-1 5280 Culvert

Reach-1 4507 1157.44 1155.13 2.32
0.04 0.44

719.00 12.79
Reach-l 4489 1157.22 1153.90 3.33

0.12 0.10
750.00 22.36

Reach-1 4364 1156.46 1155.67 0.79
0.07 0.01

750.00 30.31
Reach-l 4304 1156.38 1155.61 0.78

0.15 0.01
750.00 30.46

Reach-1 4179 1156.23 1155.48 0.75
0.10 0.01

750.00 30.80
Reach-1 4089.5* 1156.12 1155.40 0.72

0.10 0.01

• 750.00 31. 08
Reach-1 4000 1156.01 1155.32 0.69

0.10 0.01
750.00 31.37

Reach-1 3900.* 1155.90 1155.25 0.66
0.09 0.01

750.00 31. 71
Reach-1 3800 1155.80 1155.17 0.63

0.09 0.01
750.00 32.04

Reach-1 3700.* 1155.70 1155.11 0.59
0.08 0.01

750.00 32.43 ,

Reach-1 3600 1155.61 1155.05 0.56
0.08 0.01

750.00 32.84
Reach-1 3500.* 1155.53 1154.99 0.53

0.07 0.01
750.00 33.25

Reach-1 3400 1155.45 1154.94 0.51

0.07 0.01
750.00 33.71

Reach-1 3300.* 1155.37 1154.90 0.47

0.06 0.01• 750.00 34.21
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Reach-1 3200 - 1155.30 1154.86 0.44 •0.06 0.00

750.00 34.75
Reach-1 3100.* 1155.24 1154.81 0.43

0.05 0.00
750.00 34.96

.R~ach-1 300;0. 1155.19 1154.77 0.42
0-.05 0.00

750.00 35.18
Reach-1 2900.* 1155.13 1154.73 0.40

0.05 0.00
750.00 35.44

Reach-1 2800 1155.08 1154.68 0.39
0.05 0.00

750.00 35.65
Reach-1 2700.* 1155.03 1154.64 0.38

0.05 0.00
750.00 35.89

Reach-1 2600 1154.98 1154.60 0.37
0.04 0.00

750.00 36.14
Reach-1 2500.* 1154.93 1154.57 0.36

0.04 0.00
750.00 36.38 •Reach-1 2400 1154.88 1154.53 0.35

0.04 0.00
750.00 36.65

Reach-1 2300.* 1154.84 1154.50 0.34
0.04 0.00

750.00 36.91
Reach-1 2200 1154.80 1154.47 0.33

0.03 0.00
750.00 37.18

Reach-1 2122.66* 1154.76 1154.44 0.32
0.03 0.00

750.00 37.39 l.

Reach-1 2045.33* 1154.73 1154.42 0.31
0.03 0.00 , .;

75.0.00 37.62 :. f

Reach-1 1968 1154.70 1154.40 q~31

0.05 0.00 ;...~ :.. 1

750.00 . 37.84
. " : ..'

1835Reach-I' 1154.66 1154.34 . 0.}1

0.02 0.02
750.00 37.83

Reach-1 .,1772 1154.62 1154.36 0~26

750.00 34~~~ •l?age 69



Profile Output Table - Four XS Culvert

E.G. Elev W. S. Ele~ '.~ Vel He~d; 'f,l'6tnReach River Sta
Loss C & E Loss

Q Left Q Channel Q Right
..

(ft) (ft)
(cfs) (cfs) (cfs)

Reach-1 5299
0.01 0.18

719.00 28.69
Reach-1 5281

0.01 718.92 0.07
Reach-1 5280

Reach-1 4507

• 0.04 0.44
719.00 '12.79

Reach-1 4489
0.12 0.10

750.00 .. 22.36

Top Width
(ft)

(ft)

1162.32

1162.13

56.55
Culvert

1157.44

1157.22

(ft)

1161. 46

1161.87

1155.13

1153.90

0.86

0.26

2.32

3.33 r'
\, .,',

J \.- ,

•

ERRORS WARNINGS AND NOTES
Errors War~ings and Notes for Plan: w chan'

River: RIVER-1 Reach: Reach-1 RS: 5299 Profile: PF 1
Warning:The velocity head has changed by ~ore than 0.5 ft (O~lSm

). Thi$,"may indicate'._r.-.·;
',.: ,,-

the need for additional cross sections.
Warning: The conveyance ratio (upstream conveyar:ce divided bY9s:n:.Jn

stream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections~
River: RIV~R-1 Re~ch: Reach-1 RS: 5280 Profile: PF l"Culv

Culvert #1
Note: The normal depth exceeds the height of the culvert.' The
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to critical depth.
RS: 4489 ProfilLe-:'PF 1

has changed by:more tha:nO~5 ft (0.15 m

"
prog,ra-ma:ssume:s ;~h~t

:t:l1en.o~mal :c{ep~h:j.s ,equal to the he.ight
Oft.hec-ulvert.

B,iver: RINER....1R~.;iol;l,:.Reach-lRS: 4507 Profile: PF 1
Warri';ing:':['he :~J;1~rgy equation couid not be balanced ,within the spec

i,:t:i~di$1.~e:r'of ..
i teratipn.s. Thep,rQg'pi3:m selected the water

surface that had the least amount of error between comput
ed $nQ. assumed valu~s.
. .." Warni,n.g :thevelo9:i.ty head has changed by more than OAS ft (0. 15 m
') ... ;:rh:i.:~ may ,indicate
·th.e n~.~d f·§>raddi.ti.onal cross sections.

wapn:j.ng:'}:'h-e conveyance ratio (upstream conveyance divided by down
'$1pream conveYCil.;I).ce) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning: During thestaJldardstep iterations, when, the,:;a:ssumed wat

ersurface:was set
equi?-+ to critic'al .depth, the calculated

. wat,eJ;$urf.ac~ came back below critical depth . This indic
i3.1:es that ther·e is pot
a valid subcritical answer. The. .. ' . -. . . ..' . .',~-. , .

program defaulted
Rive,r:;RIVER.,.j. Reach: Reach-l

Warp;i.ng:Tbevelocity head
). 'rhi.s mqy .indicate
thenee9for additi.onal cross sections.
JRiver': a,rVER.,..j. Reacn:. Reach-l RS: 4364 Profile: PF 1

:Note: .Hydra·ulj.c j urnp has occurred between this cross section an
dthe previous
upStr~am section.
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