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March, 2001

FINAL DRAINAGE REPORT

US60: 203rd Ave. (West) - Deer Valley Rd.

I. INTRODUCTION

General

This drainage report is part ofFederal Project No. STP-022-2(57), TRACS NO. 060 MA 131 H4573
02C for US 60, Morristown Railroad Overpass (RROP) to Beardsley Road in Maricopa County and
located within the ADOT Prescott District. The limits of the study are milepost (MF) 123.44 near
the Morristown Railroad Overpass and extending southeasterly approximately 15.4 miles to MP
138.83 just east of the connection to Loop 303 with US 60. The said US 60 project is divided into
three areas, known as Project 1, Project 2, and Project 3. Figure 1 illustrates the study area.

This report will be limited to approximately a six mile stretch between Station 474+00,
approximately MP130.66, to Station 796+00, approximately MP 136.76, along said US 60 roadway
known as Pr~ject 2. These limits are approximately 203rd Avenue to the west and Deer Valley Road
to the East.

Three previous reports on the hydrology of the project area have been completed. In 1989, the Flood
Control District ofMaricopa County (FCDMC) prepared the Wittmann Area Drainage Master Study

. (ADMS) that encompassed the entire study area.ADOT prepared a drainage report that covered a
portion of this study area from MP 129.57 to MP 137.50. The report is entitled Wittmann-Beardsley
US 60 Bridge Replacement, TRACS No. H2725 01 C, Project No. BRF-022-2(35), May 1993. The
ADOT drainage report entailed all of the culverts on US 60 located south of the Central Arizona
Project (CAP) Canal or Hayden-Rhodes Aqueduct. Dibble and Associates reviewed the report by
the FCDMC and modified the drainage delineation and peak runoff values. These flows are
acceptable to ADOT and are documented in the Dibble & Associates report: US 60 Morristown
RROP to Beardsley Road, Final Revised Hydrology Report, September, 1998. Excerpts from this
report are located in Appendix O. The Wittmann-Beardsley US 60 Bridge Report has been
requested but cannot be located, and Dibble & Associates has received only a copy of the peak runoff
values from this report. These peak runoff values are used to design the culverts for this section of

", U,S60..

. JScope of Work .'.
............ i .' of

.Dibble wi!l,\,erfot1tl upda,tes to the hydrologic analysis performed during the study phase of this
project. The update w~~confirm or revise the parameters and variables used in the analysis, and will
revise the HEC-1 and Rational Method calculations performed.

Dibble wit u~ilize the revised hydrologic information developed in the Stage I Hydrology reports
to perform o~lete hydraulic analysis and design for Project 2, consisting of five existing concrete
box culverts, five new concrete box culverts, and 28 concrete or corrugated steel pipe culverts
located beneath US 60 mainline and frontage roads as well as 23 median drainage catch basins. This
drainage report will cover the corridor encompassed by US 60 mainline Station 474+00 to Station
796+00.

Dibble & Associates
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Existing Conditions

The following is a detailed report of the existing conditions completed by Sverdrup for the Final
Design Concept Report, US 60 Morristown RROP to Beardsley Road, June 1996, Federal Project
No. STP-022-2-955, TRACS No. 060 MA 121H 3623 01 L.

Stonn runoffcrossing US 60 between the Morristown RROP (MP 121.90) andMcMicken Floodway
(MP 138.09) generally flows from north to south. The total drainage basin area north of us 60
along this segment is approximately 115 square miles. The major drainage basins located within
this region are lona Wash (8 square miles), Trilby Wash (16 square miles), lind Wittmann Wash (9
square miles). Ground elevations vary from 4,300 feet in the Wickenburg and Hieroglyphic

. Mountains to 1,325 feet at the McMicken Floodway. The drainage area covers a wide range of
slopes from mountainous areas with slopes greater than 10 percent to alluvial fans with slopes of
1.5 to 10 percent to flat desert regions with slopes ranging from 1.5· to 0.6 percent. Peak flows
reaching US 60 are controlled by the AT&SF railroadembankment, located approximately 100feet
north ofthe US 60 RIW. The railroad embankment acts as a barrier or dam to the runoff. Runoff
is released through culverts and timber pile bridges. Runoff passing under the railroad flows
through culverts and bridges under US 60 and into the McMicken Dqm. At the south end of the
project, the McMicken Dam outlet channel provides for the passage offloodwater out ofthe dam
and discharge into the Agua Fria River.
This region is located in the upper Sonoran desert zone. The primary foliage found in the drainage
sub-basinslocated in the foothills and mountainous areas are: desert holly, catclaw, mountain palo
verde, ocotillo, saguaro, and prickly pear cactus. The vegetative cover density rangedfrom 20to
34 percent.
Common plants found in the lower desert sub-basins areas are: mesquite, ironwood, palo verde,
creosote, catclaw, andnumerous varieties ofcacti species. The vegetative cover density rangedfrom
20 to 40 percent. Mesquite, palo verde, desert broom, and acacia heavily vegetate the banks of
washes.

The natural ground suiface along the alignment slopes gently downward to the south and southeast
with numerous small drainages crossing the alignment. Vegetation in the area consists ofsparse
to moderate growth oftrees, small shrubs, and native grasses.

The geologic units exposed along the US 60 alignment include Tertiary to Quaternary age alluvial
plain and alluvial fan deposits which are dissected and overlain by recent narrow stream channel
deposits. The discussions presented herein are based on observed suiface exposures. Due to the
intertonguing nature and gradational contacts of the unconsolidated deposits, future subsuiface
exploration, excavations and site grading may reveal local variations to the conditions described
herein.

Alluvial Plain Deposits
The alluvial plain deposits are exposed over a limited area along the eastern end ofthe alignment
from Beardsley Road to just south ofthe McMicken Dam outlet crossing. The alluvial plain material
consists of a lenticular deposit of silty sand, sandy clay, and clayey sand. The silty sand unit is
comprised primarily offine-grained sand with some gravel. The unit is considered weakly lime

Dibble & Associates
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The sandy clay and clayey sand units include fine- to medium-grained sand. The deposits are
weakly lime cemented, moderately firm to very firm, medium in plasticity, and brown. The clayey
sand unit contains some gravel and considerable amounts ofsilt.

cemented, low in plasticity, and brown. The moisture content ofthis unit is estimated to be low. The
soil density is estimated to rangefrom loose to medium dense at the surface andprobably increases
to medium dense to dense with depth.

The sand unit generally is exposed southeast ofWittmann and is comprisedprimarily affine-grained
silty to clayey and some gravelly lenses with occasional small cobbles. The unit is medium dense
todense, typically slightly moist, weakly lime cemented, low to medium in plasticity, and light brown
to brown. -

Alluvial Fan Deposits
The alluvial fan deposit is extensively exposed along the alignment north ofMcMicken Dam Outlet
Channel (MCDOC). The deposit intertongues with the alluvial plain deposit near MCDOC and is
dissected and overlain with localized coarse-grained stream channel material in the drainage
bottoms. The alluvial units contain variable amounts offine-grainedmaterial. The lithology ofthe
alluvial fan deposit generally is more coarse-grained in the upgradient direction to the northwest.

Project 2 Drainage Report
US60: 203rd Ave. (West) - Deer Valley Rd.-7-

The gravel unit is exposed northwest of Wittmann to the Morristown RROP area and consists
primarily ofsilty gravel, with some to considerable silty sand lenses and occasional small cobbles.
Exposures ofthis unit generally are dense to very dense, slightly moist, low in plasticity and brown.
The particles are poorly graded and subangular to subrounded in shape. The deposit contains some
clay lenses and the cementation varies from weakly Po strongly lime cemented. The degree of
cementation exposed at the surface generally increases to the northwest. Some local strongly lime
cemented lenses were exposed as discontinuous and irregularly shaped ridge camps between
drainages.

Stream Channel Deposits
The stream channel deposits primarily occur in the drainage channels that traverse and overlie the
alluvial fan deposit. These deposits are comprised ofsandy gravel interbedded with some sand
lenses and occasional small cobbles. The deposits generally are loose and slightly moist with the
moisture content possibly increasing with depth. Exposures ofthe sandy gravel unit indicate poorly
graded subrounded gravel and medium to coarse-grained, non-plastic, light-gray sand. The sand
lenses are predominantly fine-grained, non-plastic, and light brown.

Existing cross drainage structures in Project 2 of US 60 include corrugated metal pipes (7),
reinforced concrete box culverts (6), and small short span bridges (1). Many of the existing cross
drainage structures were constructed in a manner to minimize the length of the culvert.
Rechannelization of washes was needed to direct flows under the roadway. Most of the cuIverts and
bridges were placed during the roadway construction in the early 1940s. The McMicken outlet
channel bridge was built in 1956 and the Central Arizona Project canal bridge was built in 1978.
Within Projects 1,2, & 3,15 of the box and pipe culverts were recently reconstructed (1994). The
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construction work replaced 13 timber top box culverts and extended two concrete box culverts,
between MP 129.57 to MP 137.50. ADOT requested that all pipe culverts constructed in the early
1940's be replaced during the roadway widening.

Environmental Considerations

As reported in Sverdrup's Final Design Concept Report, The Environmental Assessment (EA) has
been approved by ADOT and FHWA, and a Finding of No Significant Impact has been signed by
FHWA.

An Erosion Control Plan and Storm Water Pollutant Prevention Plan are being prepared to reduce
erosion and prevent other pollutants from entering any streams within the project limits. This plan
is submitted in the construction plans.

II· DESIGN CRITERIA

Hydrology
US 60 is considered a "Drainage Class 1" highway for ADOT drainage design elements. Therefore,
the following design frequencies will be used per ADOT Roadway Design Guidelines Manual,
Section 600, Table 603.2A:

New Construction
Reconstruction
Structure affected by major project

50 Years
50 Years
50 Years

The design frequency for pavement drainage and median ditches of US 60 is 50 years as a Non
Depressed Roadway per ADOT Roadway Design Guidelines Manual, Section 600, Table 603.2A
and Table 603.2B. The hydraulic grade line must not be higher than 3" below the top of pavement.

The drainage channels paralleling US60 are designed for a 50-year storm frequency. These channels
will intercept cross-flows and redirect them to discharge points. These channels are required to
maintain one foot offreeboard if there is the possibility the channel could overflow and flood outside
of ADOT right-of-way.

. Hydraulics

Culverts - Box culverts are concrete with Manning's n of 0.012, determined using Table 607.10
Pipe Roughness, ADOT Roadway Design Guidelines Manual, May 1996, Section 607.10.

Pipe culverts on the project are either concrete or corrugated steel. Concrete pipe culverts have a
Manning's n of 0.012 and Corrugated metal culverts have a Manning's n of 0.024. These Manning
n values have been determined using Table 607.1O-Pipe Roughness, ADOT Roadway Guidelines
Manual, Section 607.10. Table 1 lists the cross culverts by station location and includes other
culvert-specific information (Table 1 does not include median drainage pipes. These can be found
in Table 2).

Dibble & Associates
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Median Drainage & Catch Basins

The median dikes will be 1 foot minimum lower than the adjacent edge of traveled way.

Catch Basin design criteria is taken from the ADOT Highways Division, Structures- Section,
Drainage Manual Volume 1, August 1987, Section G, Pavement and Median drainage.

Inlets are designed with a 50% clogging factor, and this is accounted for by reducing the grate area
by 50% and reducing the grate perimeter by 50% as described in Hydraulic Engineering Circular
No. 12, Section 8, Interception Capacity of Inlets in Sag Locations.

Project 2 Drainage Report
US60: 203rd Ave. (West) - Deer Valley Rd.-9-

The median drainage will collect and flow in swales between the divided US 60 highway. These
median swales are to convey pavement runoff to the median catch basins and are not intended or
designed to retain orpond water. The 50-year flood discharges are determined in Section ill for the
median and roadway drainage catch basin locations. Median drains are placed as needed along the
length of the project. Appendix C displays the drainage area calculations and the roadway drainage
area sub-basins are located in Appendix B. Table 2 lists the Median Drain Catch Basin Summary
by station location and shows catch basin details as well as other pertinent information. See
Appendix N for the ADOT catch basin details used, Drawing Numbers C-15.80 and C-15.90.

The following limitations on flow characteristics are maintained:
Allowable headwater: generally 1.5 times the culvert height or 0.25 feet (3") below the

edge of pavement
Maximum velocity: limited by the downstream channel material unless an energy

dissipator is provided.

Pavement Drainage - The pavement will drain into the median drainage catch basins and will drain
into the swales parallel to the highway until it is diverted into natural channels, or drains directly into
box or pipe culverts.

The 50-yr and 100-year flood discharges are determined in Section III for each culvert location. Per
the ADOT Roadway Design Guidelines Manual, May 1996, Section 611.3, the 50-year headwater
level should be no higher than 3-inches below the edge of pavement. The backwater created by a
lOO-year event should not increase flooding of farm land, developable lands or buildings.

Erosion Control - Existing erosion problems were noted at the outlet of several of the existing
culverts. Outlet protection for culverts is provided according to requirements set forth in ADOT
Roadway Design Guidelines, May 1996, Section 612.2 - Erosion Control:

Dibble & Associates
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Ratio of outlet velocity to
Natural stream velocity:

less than 1.5

1.5 to 2.0 with outlet
velocity less than 10 fps
1.5 to 2.5 with outlet
velocity between 10 and 15 fps
Greater than 2.5 or outlet
velocity greater than 15 fps

Required Protection

No protection required

Dumped rock riprap apron

Wire-tied riprap apron

Energy Dissipator

.. i

Due to the possible erosive nature of the existing non-cohesive soil, all culverts which do not
require protection per the above criteria will have a minimum outlet protection of dumped rock
riprap apron. All boxes that have a roadside ditch contributing flow, will have a riprap settling basin
for outlet protection. Roadside ditch ends will have wire-tiedriprap for added protection (see Details
N, 0, and R in the project plans).

FEMA Considerations - A detailed floodplain analysis has been prepared by the Federal Emergency
Management Agency (FEMA) for the length of the project. The Flood Insurance Rate Maps
prepared by FEMA are shown in Appendix P. Three zones have been designated on the mapping.
They are: Zone A which is defined as areas of 100-year flooding with no base flood elevations
determined; Zone AE which is defined as areas of 100-year flooding with base flood elevations
determined; and Zone X which is defined as areas determined to be outside the 100-year floodplain.

III. STUDY APPROACH

Methodology
Rainfall and Runoff - For drainage basins larger than 160 acres, the 50-year and lOO-year rainfall
frequencies were modeled in HEC-1 to determine the peak runoff at desired concentration points
(culverts and bridges). For drainage basins smaller than 160 acres, the Rational Method was used
to determine the runoff forthe 50-year and 1OO-year storm. The peak discharges for the 50-year and
100-year floods are listed in Table 1. The area north of the CAP canal was analyzed by Sverdrup
and reported in the Final Design Concept Report, US 60, Morristown RROP to Beardsley Road,
June 1996. This information was analyzed and has been adjusted by Dibble & Associates, in a report

,titled Final Revised Hydrology Report, US 60, Morristown RROP to Beardsley Road, TRACS NO.
060 MA 121 H4573 OlD, Project No. STP-022-2(55) dated September, 1998. Dibble & Associates
used the HEC-l computer files from Sverdrup as a basis for design and modified only the basin
delineation and rainfall intensity acquired from the appropriate isopluvial maps from the Drainage
Design Manual for Maricopa County, Arizona, Volume I, Hydrology. These updates changed the
peak runoff values and are used for design. This data is the basis for drainage design north of the
CAP canal. As stated earlier, the ADOT drainage report, Project No. BRF-022-2(35) is used for
drainage data south of the CAP Canal. The small 100 year flows are due to the railroad constricting
the flow to US 60. Median drainage was calculated using the Rational Method and mathematically
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TABLE 1

CROSS CULVERT SUMMARY TABLE

Note: The outlet velocity numbers and the natural channel velocity were calculated using HY-8
(see Appendices A and H)

added to the 50 year design flow. Since the time of peak flow infonnation was not available, the
hydrological flows where not calculated. The 100 year median flows were conservatively calculated
by multiplying the 50 year flows by a factor of 1.1.

CBC - Concrete Box Culvert DR - Dumped Riprap
CMP - Corrugated Metal Pipe WTR - Wire-Tied Riprap

RCP - Reinforced Concre~ Pipe RSB - Riprap Settling Basin / Energy Dissipator
* - Offsite Flow Not Available CONC - Concrete Lined

** - Hydrology not known for offsite areas, Q based on culvert maximum allowable capacity

Project 2 Drainage Report
-11- US60: 203 rd Ave. (West) - Deer Valley Rd.

Natural
Outlet Channel

050 0100 Culvert Barrel Length Velocity Velocity Outlet Velocity
STA (+/-) (cfs) (cfs) Dim.lDia. Material (ft) (fps) (fps) Prot. Ratio

203rd Ave 124 136 2·36" RCP 112 9.82 4.43 WTR 2.22
496+76 22 24 2-24"/2-30" CMP 90/94 2.24 - DR .
516+54 27 29 2·30" CMP 178 2.85 - DR -
549+15 8 9 24" CMP 181 2.55 - DR -
556+75 89 9a 2-48" CMP 202 3.5 . DR .
563+87 54* . 36" CMP 196 7.6 . WTR -
576+95.94 515 518 3"10'x3' esc 178 '12.38 6.86 WTR 1.88
Conn 605 35 39 2-24" CMP 100 5.57 3.01 DR 1.85
622+37.74 513 518 2-10'x5' eSC 180 9.57 5.64 RSS 1.70
Jomax 38 42 2-30" CMP 107 6.30 2.61 WTR 2.41
647+98.47 312 376. 5-8'x3' CSC 220 12.21 4.11 RSS 2.97
662+37 136 150 3-36" CMP 177 6.5 - WTR -
685+42 21 23 36" CMP 182 3.1 - DR -
Happy Valley 96 106 2-36" RCP 118 7.04 3.51 WTR 2.01
720+72.94 1032 1069. 4·10'x4' CSC 221 6.45 7.93 CONC 0.81
Norwich 55 61 2-30'i RCP 122 5.60 8.50 CONC 0.66
782+07.54 622 744 3-8'x3' esc 219 10.96 6.44 RSIa 1.70
Frontage Rd.D 616 678 3-10'x3' CSC 108 6.84 6.00 WTR 1.14
Jomax 6+81 .50 778 856 3-10'x4' CSC 58 9.40 2.94 WTR 3.20
Hap. Val. 8+00 27** - 35"x24" CMPA 81 6.73 3.13 DR 2.15
Hap. Val. 14+75 129** - 6'x3' CSC 70 7.10 2.13 . WTR 3.33
Citrus/Hap. Val. 202** - 6'x4' CSC 63 10.22 7.15 CONC 1.43
ritr"c ')0. _~" l';n ?c:;~** - 6'x4' csc nO 110fl 3.72 WTR 2,97
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Box and Pipe Culvert Analysis - Culverts are analyzed using procedures contained in the FHWA
publication Hydraulic Design of Highway Culverts, HDS -5. The results are modeled on the
computer software HY8-Culvert Analysis, Version 6.1. Cross sections of each channel crossing US'
60 were taken so that the natural channel could be better modeled in order to determine the natural
channel velocity. The computer models for these boxes and pipes were analyzed by Dibble &
Associates and can be found in Appendices A and H.

Pipe Culvert Analysis - The computer software FlowMaster, Version 5.13 is used by CollinslPina
to analyze the existing channels based on Manning's normal depth. Utilizing the natural channel
water elevation in conjunction with HYDROCALC Hydraulicsfor Windows, Version 1.1, the culvert
size is determined. The initial design of the pipe culverts is bas'ed upon the Federal Highway
Administration, lIDS No.5. The output for the pipe culverts crossing US 60 can be found in
AppendixL

Median and Pavement Drainage - The Rational Method is used to determine the runoff collected
in the median drainage area. A flow for the 50-year event is determined by adding the contribution
from the pavement and the median, with "C"factors of 0.95 and 0.70, respectively. The US60
roadway median along Project 2 is divided into individual segments byconnectorroadsornew dikes
between east and west bound US60. Foreach of these segments, individual intensities are calculated
to better determine the flow to each of the median catch basins. The depth of flow is determined in
each of the median swales, as calculated in Appendix D. The catch basins are analyzed as weir and
orifice conditions to determine the controlling depth as outlined in ADOT Structures Section,
Drainage Manual, Volume 1, Policy, Bridge Drainage Services, August 1987. See AppendixE for
Orifice and Weir calculations. See Appendix C for the Roadway Drainage Area Flow Summary
Table and Appendix B for the Roadway Drainage Area Sub-basins. Table 2 displays the median
drainage catch basin pertinent information. The headwater depth inside the catch basin is determined
using HY8 and illustrated in Appendix G.

Dibble & Associates
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TABLE 2

:MEDIAN DRAINAGE CATCH BASIN SUMMARY TABLE

Depth of Depth of
flow d- flow d- Hydraulic ADOT Outlet Natural Outlet

050 Weir Orifice Controlling Grate Catch Velocity Ivelocity Protec- Iveloci~
STA (+/-) (cfs) Condition Condition Depth Control Basin (ftps) (fps) tion Ratio

1480+00 1~ 0.9 0.8 0.9 weir (,;-10.80 5.9 ~.4 VV IH ~.O

496+76 13 1.0 1.0 1.0 Orifice June. Box - - - -
516+54 12 0.9 0.8 0.9 Weir June. Box - - - -
547+51 4 0.4 0.1 0.4 Weir C-15.S0 - - - -
549+15 5 0.5 0.1 0.5 Weir C-15.80
556+75 7 0.6 0.3 0.6 Weir June. Box - - - -
563+87 6 0.6 0.2 0.6 Weir June. Box - - - -
576+65 8 0.6 0.1 0.6 Weir C-15.90 . - - -
577+29 5 0.4 0.0 0.4 Weir C-15.90 . - - -
601+00 13 1.0 1.0 1.0 Orifice C-15.S0 6.1 2.9 WTR 2.1
622+07 13 0.8 0.3 0.8 Weir C-15.90 - - - -
640+00 14 1.0 1.1 1.1 Orifice C-15.S0 6.2 2.4 WTR 2.6
662+37 14 1.0 1.1 1.1 Orifice June. Box - - - .
674+00 8 0.7 0.4 0.7 Weir C-15.80

,.,

5.1 1.8 WTR 2.8
685+42 8 0.7 0.4 0.7 Weir June. Box - - - -
698+00 8 0.7 0.4 0.7 Weir C-15.S0 3.7 0 DR 0
708+00 10 0.8 0.6 O.S Weir C-15.aO 4.1 0 DR 0
719+91 8 0.6 0.1 0.6 Weir C-15.90 - - - -
733+00 9 0.7 0.5 0.7 Weir C-15.S0 6.0 2.6 CONC 2.3
745+00 8 0.7 0.4 0.7 Weir C-15.S0 2.5 0 CONC 0
755+00 a 0.7 0.4 0.7 Weir C-15.BO 2.5 0 CONC 0
770+00 11 0.9 0.7 0.9 Weir C-15.BO 3.5 0 CONC 0
781+35 8 0.6 0.1 On WAir C-1S.90 - - - -

DR - Dumped Rlprap
WTR - Wire Tied Riprap
CONC - Concrete Lined
June. Box - Junction structure (Deiail K in Construction Plans)

Dibble & Associates
March,2001

Project 2 Drainage Report
-13- US60: 203rd Ave. (West) - Deer Valley Rd.



The median drainage flow is determined using the rational method, as follows:

Q=CiA

Q =
C =

=
A =

the peak discharge, cfs
the runoff coefficient
the,average rainfall intensity, inches/hr
the contributing drainage area, acres

Where Tc =
L =
Kb =
S =
I =

The intensity is determined by an iterative process outlined in the ADOT Highway Drainage Design
Manual, Section 2.2.5 Estimation of Time of Concentration. Sample calculations are located in
Appendix C. The equation is as follows:

Tc = 11.4 Lo.5 Kbo.52 S-o.31 i-o.38

the time of concentration, hours
the length of the longest flow path, miles
the water shed resistance coefficient
the slope of the longest flow path, ft/mi
the average intensity, in/hr, for a duration of rainfall

equal to Tc unless Tc is less than 10 minutes, in
which case the i is for a lO-minute duration.

The depth of flow must be determined in the median channels, using Manning's Open Channel Flow,
as follows:

Q=1.486 A * R2I3 * SI/2

n

Where

Dibble & Associates
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Q
n
A
R
S

=
=
=
=
=

discharge, cfs
roughness coefficient
cross-sectional area of flow (ft2)

Hydraulic radius, ft
longitudinal slope of water surface (ft/ft), assume
uniform flow, therefore, use channel slope.

Project 2 Drainage Report
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Following are Equation 805 and 801 as discussed above.

The flow will drain into the catch basins and will drain via a 24" corrugated metal pipe (CMP) for
C-15.80 catch basins and via a 28"x20" CMPA for C-15.90 catch basins. Using HY8, the headwater
depth inside the catch basin is determined and shown in Appendix G.

This depth of flow must be compared to the depth created at the catch basin at the inlet due to the
weir or orifice conditions to determine the governing depth. The depth is determined using the
following equations from Hydraulic Engineering Circular No. 12.

Project 2 Drainage Report
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Flow at the inlet, cfs
Weir coefficient (3.0)
Perimeter of the grate, ft, disregarding bars
depth of flow at grate .due to Weir condition

Flow at the inlet, efs
Orifice Coefficient
Clear opening area of the grate, fe
gravity, 32.16 ft/s2

depth of flow at grate due to Orifice condition

Weir:
Qi = Cw*P*dI.5

Where Qi =
Cw =
P =
d =

Orifice:
Qi = Co*A(2g*d)0.5
Where Qi =

Co =
A =
g =
d =

Equation 805
HL =V/12g -Kj*V I

2 /2G
VI = Velocity Upstream of Junction
V2 = Velocity Downstream of Junction
Kj = 0.25, Table 803

Dibble & Associates
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Median drainage pipes connecting with other catch basins which contribute flow are considered as
storm drains, and the median drainage at Station 547+5~1 is an ex~mple of this situation. The
fonowing design equations are taken from the Arapahoe County Stonn Drain-age Design and
Technical Criteria. For storm drain I median drainage pipes connecting with a catch basin inlet at
the junction, Equation 805 is used to determine the head loss due to this situation. Adding this head
loss depth to the headwater elevation in the catch basin calculation by HY8, provides a new constant
tailwater elevation for the culvert draining ftom the median. Equation 801 is used to determine the

. head loss due to an inlet at the beginning of the storm drain system. This head loss depth is added
to the headwater depth inside the catch basin. See Appendix J for calculations.
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Equation 801
HL=K y 2 /2g

VI =
K =

Yelocity Downstream of Catch Basin
1.25, Table 803

Erosion Control· Erosion control for culvert outlets is provided with dumped rock riprap, wire-tied
riprap or riprap settling basin type energy dissipators.

Dumped riprap is sized based on the culvert's outlet velocity and Figure 2, from Federal Highway
Administration Hydraulic Engineering Circular No. 14, Hydraulic Design ofEnergy Dissipatorsfor
Culverts and Channels, with a minimum equivalent spherical stonediameter (Dso) of 0.5 foot. See
Appendix M for riprap sizing calculations at culvert outlets. Table 3 lists the recommended riprap
gradation according to the specified Dso class. The Pima County Department of Transportation and
Flood Control District, Drainage and Channel Design Standards for Local Drainage, procedures
are used to design the length of the dumped riprap aprons for the box culverts. The length of the
riprap apron is computed according to the following equations:

ForF < or= 1:
L= 8 *D

ForF> 1:
L = D (8 + 17 log F), for minimum tailwater

and L = D (8 + 55 log F), for maximum tailwater

where, L = Length of riprap apron (feet)
D = Culvert diameter or height (feet)
F = Froude number for the culvert flow

Minimum tailwater is assumed when the tailwater depth is less than half of the culvert height.
Maximum tailwater is assumed when the tailwater is greater than half the culvert height. See
Appendix L for apron length calculations.

Dibble & Associates
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% 050 Class

Passing Size 6" 12" 24" 30"

100-90 2x050 12 24 48 60

85-70 1.5 x 050 9 18 36 45

50-30 1 x 050 6 12 24 30

15-5 .67 x 050 4 8 16 20

5-0 .33 x 050 2 4 8 10
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TABLE 3

RIPRAP CLASSIFICATION
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Figure 2. Riprap Size for Culvert Outlets
(From Hydraulic Design of Energy Dissipators for Culverts and Channels)
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IV. RESULTS AND RECOMMENDATIONS

Hydrology
The rainfall data for the area north of the CAP Canal was completed by the FCDMC and
summarized in the report Wittmann Area Drainage Master Study and revised by Dibble & Associates
and reported in US60 Morristown RROP to Beardsley Road, Final Revised Hydrology Report,
September 1998. Pertinent information from this report is located in Appendix O. The rainfall data
for the area south of the CAP Canal was completed by ADOT and is summarized in their drainage
report, Wittmann-Beardsley US 60 Bridge Replacement.

Table 1 summarizes the peak flows for the proposed channels and culverts as well as the culvert
sizes. The following is a brief discussion ofeach of the culverts. See Appendix B for drainage area
plans and the construction drawings for profiles and drainage details.

Box Culvert Analysis

The analysis of each box can be found in Appendix A.

Sta. 576+95.94 - The existing 3-1O'x3' box culvert will remain and will be extended beyond the new
eastbound US60. The outlet will be protected with wire-tied riprap due to the non-cohesive sandy
nature of the soil. This box culvert will collect median drainage from two catch basins, located east
and west of the culvert.

Sta. 622+37.74· The existing 2-1O'x5' box culvert will remain and will be extended beyond the new
eastbound US60. The outlet will be protected with a riprap settling basin. The settling basin will
accept flow from a roadside ditch as well as from the culvert. This box culvert will collect median
drainage from one catch basin, located west of the culvert.

Sta. 647+98.47 -The existing 5-8'x3' box culvert will remain and will be extended beyond the new
eastbound US60. The outlet will be protected with a riprap settling basin. The settling basin will
accept flow from a roadside ditch as well as from the culvert.

Sta. 720+72.94· The existing 4-1O'x4' box culvert will remain and will be extended beyond the new
eastbound US60. The outlet will be protected with concrete lining. This concrete lined channel will
accept flow from a roadside ditch as well as from the culvert. Both the flow from the culvert and the
roadside ditch have been analyzed for this system. This box culvert will collect median drainage

.. from one catch basin, located west of the culvert. See Appendix Q for system calculations.

Sta. 782+07.54- The existing 3-8'x3' box culvert will remain and will be extended beyond the new
eastbound US60. The outlet will be protected with a riprap settling basin. This settling basin will
accept flow from a concrete lined roadside ditch as well as from the culvert. This box culvert will
collect median drainage from one catch basin, located west of the culvert.

Frontage Road 'D' Sta. 1627+05- This is a new culvert location consisting of a 3-10'x3' box
culvert. This box will convey flow from an existing wash underneath the new Frontage Road 'D'.

\
\
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The analysis for each pipe culvert can be found in Appendix A unless otherwise noted.

Pipe Culvert Analysis

The outlet will be protected with wire-tied riprap.

Project 2 Drainage Report
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Citrus Road/Old Happy Valley Road Intersection- This is a new culvert location consisting of
a 6'x4' box culvert. This box will convey flow from the new Citrus Road swale underneath the old
Happy Valley Road. This will outlet into a concrete lined channel and is considered part of the Box
Sta. 720+72.94 channel system. See Appendix Q for calculations.

Citrus Road Sta. 29+85.50- This is a new culvert location consisting of a 6'x4' box culvert. This
box will convey flow from the existing swale underneath and north of Citrus Road. The outlet will
be protected by wire-tied riptap. This.flow will be contributing to the flow from Box Sta. 720+72.94. '
See Appendix Q for c-alculations.

Sta. 496+76 • This culvert will replace the existing two 18" corrugated metal pipes currently in
service. The replacement will consist of two 24" corrugated metal pipes under the existing US60
and two 30" corrugated metal pipes under the new eastbound US60, connected by a junction box in
the median. These pipes will directf}ow from north of US60 to the south side of the highway. The
culverts will also collect flow from the median via junction box. The outlet will require dumped
riprap due to the possible erosive nature of the soil and will be outletting into a roadside ditch. (See
Appendix I Jor output).

Happy Valley Road Sta. 14+75- This is a new culvert location consisting of a 6'x3' box culvert.
This box will convey flow from the new roadside swale, north of Happy Valley, under the new
Happy Valley to the new swale south of Happy Valley. The outlet will be protected by wire-tied
riprap.

203rd Ave. at US60 • This is a new culvert location consisting of two 36" reinforced concrete pipes.
These pipes will convey runoff from the roadside ditch under the 203rd Avenue intersection. The
outlet will require wire-tied riprap and dumped riprap at the inlet due to the possible erosive nature
of the soil.

Jomax Sta. 6+81.50- This is a new culvert location consisting of a 3-lO'x4' box culvert. This box
will convey flow from an existing wash north of Jomax Road to the south. Currently there is a dip
crossing on existing Jomax Road for this wash. The outlet will be protected with wire-tied riprap.

Sta. 516+54 • This culvert will replace the existing 24" corrugated metal flipe currently in service.
The replacement will consist of two 30" corrugated metal pipes. These pipes will direct flow from
north of US60 to the south side of the highway. The culvert will also collect flow from the median
via a junction box. The outlet will require dumped riprap due to the possible erosive nature of the
soiland will be outletting into a roadside ditch. (See Appendix I for output).

Dibble & Associates
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Sta. 549+15· This culvert will be an extension of the existing 24" corrugated metal pipe. This pipe
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will direct flow from north of US60 to the south side of the highway. The culvert will also collect
flow from the median via a catch basin as well as an intercepting median drainage culvert. The
outlet will require dumped riprap due to the possible erosive nature of the soil. (See Appendix I for
output).

Sta. 556+75· This culvert will be an extension of the existing 48"x54" oval, corrugated metal pipe.
The extension will consist of a junction box and two 48" corrugated metal pipes. These pipes will
direct flow from north ofUS60 to the south side of the highway. The culvert will also collect flow
from the median via the junction box. The outlet will require dumped riprap due to the possible
erosive nature of the soil. (See Appendix I for output).

Sta. 563+87 • This culvert will replace the existing 36" corrugated metal pipe currently in service.
The replacement will consist of a 42" corrugated metal pipe. The pipe will direct flow from north
of US60 to the south side of the highway. The culvert will also collect flow from the median via a
junction box. (See Appendix I for output).

Conn 605 at US60 • This is a new culvert location consisting of two 24" corrugated metal pipes.
These pipes will convey runoff from the roadside ditch under the Connector 605 intersection. The
outlet will require wire-tied riprap due to the possible erosive nature of the soil.

Jomax at US60· This is a new culvert location consisting of two 30" corrugated metal pipes. These
pipes will conveyrunofffrom the roadside ditch under the Jomax Road intersection. The outlet will
require wire-tied riprap due to the possible erosive nature of the soil.

Sta. 662+37 • This culvert will be an extension of the existing three 36" corrugated metal pipes.
These pipes will direct flow from north of US60 to the south side of the highway. The culvert will
also collect flow from the median via a junction box. The outlet will require wire-tied riprap due
to the possible erosive nature of the soil. (See Appendix I for output).

Sta. 685+42 - This culvert will be an extension of the existing 24" corrugated metal pipe. The
extension will consist of a 36" corrugated metal pipe connected by ajunction box. This pipe will
direct flow from north of US60 to the south side of the highway. The culvert will also collect flow
from the median via the junction box. The outlet will require dumped riprap due to the possible
erosive nature of the soil and will be outletting into a roadside ditch. (See Appendix I for output).

Happy Valley at US60· This is a new culvert location consisting of two 36" reinforced concrete
.. pipes. These pipes will convey runoff from the roadside ditch under the Happy Valley Road
intersection. The outlet will require wire-tied riprap due to the possible erosive nature of the soil.

Norwich at US60 • This is a new culvert location consisting of two 30" reinforced concrete pipes.
These pipes will convey runoff from the roadside ditch under the Norwich Road intersection. The
outlet will require no protection due to the concrete lined channel at which the culvert outlets.

Bradley Road Sta. 19+60 - This is a new culvert location consisting of a 24" corrugated metal pipe.
This pipe is for nuisance flow and no erosion protection is required. A drop inlet is required to move
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the flow underneath Bradley Road.

Median Drainage Catch Basin Analysis

Detailed information about the median drainage catch basins is listed in Table 2. The following is
a brief discussion of each location. The analysis for each meclian culvert can be found in
Appendices H and I.

Sta. 556+75 - This location will utilize ajunction box with catch basin grates with a 5.8' drop which
will drain directly into the new two 48" Gorrugated metal pipes. Too contributing flow from the
junction box has been considered in the design of these pipes.

Project 2 Drainage Report
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Sta.,516+54- This location will utilize ajtmction box with catch basin grates with a 3.5'drop which
will drain ditectly into the new two 30" corrugated metal pipes at this Station. The contributing flow
from the. junction box has been considered in the design of these pipes. .

Sta. 496+76 - This location will utilize ajunction box withcatch basirrgrates with a3.5' drop which
will drain directly into thenew two 30" corrugated metal pipes at this Station. The contributing flow
from the junction box has been considered in the design of these pipes.

Sta. 480+00 - This location will utilize an ADOT Std. C-15.80 catch basin with a 2.5' drop which
will drain via a 24" corrugated metal pipe to the south side of eastbound US60 into a new roadside
ditch. This ditch will collect the flow and carry it downstream to an existing wash at approximate
Station 532+50. The pipe outlet will have wire-tied riprap for erosion protection. ,

Sta.547+51/ 549+15 - This location will utilize an ADOT Std. C-15.80 catch: basin with a 3.5'
drop which will drain via a 24" reinforced concrete pipe into the 24" corrugated metal pipe. The
contributing flow from the two catch basins has been considered in the design of these pipes.
Included in this report are hand calculations which analyze this culvert as a storm drain (See
Appendix J).

Happy Valley Road Sta. 8+00 - This is a new culvert location consisting of a 35"x24" corrugated
metal pipe arch. This pipe will convey flow from the existing roadside ditch under the new Happy
Valley Road, backinto the existing roadside ditch, near 181 SI Driyeo Dumped riprap will protect the
outlet.

Sta. 563+87 - This location will utilize ajunction box with catch basin grates with a 4.5' drop which
will drain directly into the new 42" corrugated metal pipe. The contributing flow from the catch
basin has been considered in the design of the this pipe.

Sta. 576+65 - This location will utilize an ADOT Std. C-15.90 catch basin with a 28" x 20"
corrugated metal pipe arch which will drain directly into the new 3-lO'x3' concrete box culvert at this
Station. The contributing flow from the catch basin has been considered in the design of the box
culvert.

Dibble & Associates
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813.577+29 - This location will utilize an ADOT Std. C-15.90 catch basin which will drain directly
into the new 3-1O'x3' concrete box culvert at this Station. The contributing flow from the catch basin
has been considered in the design of the this box culvert.

813.601+00· This location will utilize an' ADOT Std. C-15.80catch basin with a3.0' drop which
will drain via a 24" reinforced concrete pipe to the south side ofeastbound US60 into a new roadside
ditch. This ditch will collect the flow and carry it downstream to an existing wash at approximate
Station 623+00. The pipe outlet requires wire-tied riprap for erosion protection.

813.622+07 - This location will utilize an ADOT Std. C-15.90 catch basin which will drain directly
into the new 2-1O'x5' concrete box culvert at this Station. The contributing flow from the catch basin
has been considered in the design of the this box culvert.

813.640+00· This location will utilize an ADOT Std. C-15.80 catch basin with a 3.0' drop which
will drain via a 24" reinforced concrete pipe to the south side ofeastbound US60 into a new roadside
ditch. This ditch will collect the flow and carry it downstream to an existing wash at approximate
Station 648+00. The pipe outlet requires wire-tied riprap for erosion protection.

8ta. 662+37 - This location will utilize ajunction box with catch basin grates with a 4.0' drdp which
will drain directly into the new three 36" corrugated metal pipes. The contributing flow from the
catch basin has been considered in the design of these pipes.

813.674+00· This location will utilize an ADOT Std. C-15.80 catch basin with a 2.5' drop which
will drain via a 24"corrugated metal pipe to the south side of eastbound US60 into a new roadside
ditch. This ditch will collect the flow and carry it downstream to an existing wash at approximate
Station 721+00. The pipe outlet requires wire-tied riprap for erosion protection.

813.685+42 - This location will utilize ajunction box with catch basin grates with a 4.0' drop which
will drain directly into a new 36" corrugated metal pipe. The contributing flow from the catch basin
has been considered in the design of the this pipe.

813.698+00· This location will utilize an ADOT Std. C-15.80 catch basin with a 2.5' drop which
will drain via a 24" corrugated metal pipe to the south side of eastbound US60 into a new roadside
ditch. This ditch will collect the flow and carry it downstream to an existing wash at approximate
Station 721+00. The pipe outlet requires dumped riprap for erosion protection.

813.708+00· This location will utilize an ADOT Std. C-15.80 catch basin with a 2.5' drop which
will drain via a 24" corrugated metal pipe to the south side of eastbound US60 into a new roadside
ditch. This ditch will collect the flow and carry it downstream to an existing wash at approximate
Station 721+00. The pipe outlet requires dumped riprap for erosion protection.

8ta. 719+91 - This location will utilize an ADOT Std. C-15 .90 catch basin which will drain directly
into the new 4-lO'x4' concrete box culvert at this Station. The contributing flow from the catch basin
has been considered in the design of the this box culvert.
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Table 6 presents the Pipe and Box Culvert Summary.

Outlet Protection
The outlet protection type for box and pipe culverts are listed in Table 4 and Table 5, along with
some pertinent dimensions.

Sta. 781+35· This IQlZation will utilize an ADOT Std. C-15.90 catch basin which will drain directly
iflto the new 3- 8'x3' concrete box culvert at this Station. The contributing flow from the catch basin
has been considered in the design of the this box culvert.

Project 2 Drainage Report
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S13. 733+00· This location will utilize an ADOT Std. C-15.80 catch basin with a 2.5' drop which
will drain via a 24" reinforced concrete pipe to the south side ofeastbound US60 into a new roadside
ditch. This ditch will collect the flow and carry it downstream to an existing wash at approximate
Station 783+00.

S13. 745+00· This location will utilize an ADOT Std. C-15.80 catch basin with a 2.5' drop which
will drain via a 24" reinforced concrete pipe to the south side ofeastbound US60 into a new roadside
ditch. This ditch will collect the flow and carry it downstream to an existing wash at approximate
Station 783+00.

S13. 755+00· This location will utilize an ADOT Std. C-15.80 catch basin with a 2.5' drop which
will drain via a 24" corrugated metal pipe to the south side of eastbound US60 into a new roadside
ditch. This ditch will collect the flow and carry it downstream to an existing wash at approximate
Station 783+00.

Sta. 770+00 • This location will utilize an ADOT Std. C-15.80 catch basin with a 2.5' drop which
will drain via a 24"corrugated metal pipe to the south side of eastbound US60 into a new roadside
ditch. This ditch will collect the flow and -carry it downstream to an existing wash at approximate
Station 783+00. \
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Table 4
B dPi CI tOtltP t f Sox an Ipe u ver u e ro ec Ion ummary

Length of
Required Basin (ft)

Outlet Length of (Pool + Length of
STA (+/-) Prot. Lining (ft) Apron) Pool (ft) 050(ft)

203rd Ave WTR 20 - - 1
496+76 DR - - - -
516+54 DR - - - -
549+15 DR 6 - - 0.5
556+75 DR 10 - - 0.5
563+87 WTR 11 . - 0.5
576+95.94 WTR 24 - . 1
Conn 605 WTR 16 - - 0.5
622+37.74 RSB - 50 40 1
Jomax WTR 20 - - 0.5
647+98.47 RSB - 40 32 1
662+37 DR 14 - - 0.5
685+42 DR - - - -
Happy Valley WTR 20 - - 0.5 \
720+72.94 CONC

"- - - -
Norwich CONC - - - -
782+07.54 RSB - 40 32 1
Frontage Rd D WTR 24 - - 1
Hap Val 8+00 DR 16 - - 0.5
Hap Val 14+75 WTR 24 - - 1
Jomax 6+81.50 WTR 32 - - 1
Citrus/Hap Val CONC - - - -
;j JR 00. cQt::: t:::n WTR 32 - - 1

DR - Dumped Riprap
WTR - Wire Tied Riprap
RSB - Riprap Settling Basin / Energy Dissipator
CONC - Concrete Lining

NOTE: All Stationing from eastbound US 60 unless otherwise noted.
See Details 0, Q, and R in Project Plans for riprap dimensions.

", The outlet protection type for median drainage Catch Basins are listed in Table 5, along with
some pertinent dimensions.
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Recommendation

NOTE: All Stationing from eastbound US 60 unless otherwise noted.
See Detail 0 in the Project Plans for riprap dimensions and layouts.

TableS
Median Drainage Catch Basin Outlet Protection Summary

DR - Dumped Riprap
WTR - Wire Tied Riprap
CONC - Concrete Lined

Project 2 Drainage Report
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Length of
Basin (ft)

Outlet Length of (Pool + Length of
STA (+/.) Prot. Lining (ft) Apron) Pool (ft) D50(ft)
480+00 WTR - - 0.5
601+00 WTR . - 0.5
640+00 WTR . - 0.5
674+00 WTR - - 0.5
698+00 DR - - 0.5
708+00 DR - - 0.5
733+00 GONG - - - -
745+00 CONG - - . -
755+00 GONG - - - -
I77()-I-nn r.nl\lr. . - - -

Dibble & Associates
March,2001

This drairtage report covers the box culvert and pipe culvert design on US 60 from Station 474+00 to
Station 796+00. All design wOFk has been completed, to the best of knowledge, in compliance with
ADOT design standards. It is recommended that these culvert sizes, median catch basins, outlet
protection, and other appurtenances be installed for this section of US60.
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Table 6

Box and Pipe Culvert Summary

US60: 203rd Ave (West) • Deer Valley Rd

50 yr 100 yr Culvert Slope Exenslon Catch Basin Contributing Drainage
StatlclR Flow ic's\ Flow (c's\ ExlstCond. ProDosed Cond, (ftlltl or New Removal Outlet Protection Tvoe Areas Comments

460+00. 12 13 - 24"CMP 0.0051 New Wire-tied Rlprap C-15.60 36B outlets into roadside ditch

496+76 22 24 2-16"CMP 2-24" CMP 12-30" CMP 0.02231 0.0053 New 2-16" CMP Dumped Riprap Junction Box 39,40 outlets Into roadside ditch, 9 cfs off.

203rd Ave 124 136 - 2·36" RCP 0.0064 New - Wire-tied Rlprap - Il.Ka, AJa-d, 34, 38a-c, 39, 4C offsile of 9 ets (34 & Aka from Proj 3)

516+54 27 29 24"CMP 2-30"CMP 0.0170/0.0053 New 24"CMP Dumped Riprap Junction Box 41 outlets Inlo roadside dllch, 14 cis off.

547+51 4 5 24" RCP 0.0037 New C-15.80 45 storm drain design, Appendix J

549+15 6 9 24"CMP 24'CMP 0.0033 Extension Dumped Rlprap C-15.60 45 offsite of 13 cis

556+75 69 96 46'x54" Oval CMP 2-46"CMP 0.0143 Extension - Dumped Riprap Junction Box 46 offsite of 62 cis

563+67 54 - 36"CMP 36'CMP 0.0126 New 36"CMP Wire-lied Rlprap Junction Box 47 offslte flow not available

576+65 6 9 26'x20" CMPA 0.0070 New C-15.90 49 -
576+95.94 515 516 3-10'x3' CBC 3-10'x3' CBC 0.0166 Exlenslon Wire-tied Riprap - 49,50 offsite of 500 cfs

577+29 5 6 26"x20" CMPA 0.0050 New C-15.90 50 -
601+00 13 14 - 24' RCP 0.0026 New - Wire-lied Rlprap C-15.60 51 outlets Into roadside ditch

Conn 605 35 39 2-24'CMP 0.0050 New Dumped Rlprap - AW.51

622+07 13 14 - 26"x20" CMPA 0.015 New C-15.90 52 -
622+37.74 513 518 2-10'x5' CBC 2-10'x5' GBC 0.005 Extension - ."- Riprap Basin 53 outlets Inlo roadside ditch

640+00 14 15 24" RCP 0.0053 New Wire-tied Riprap C-15.60 52 offsite of 500 cis

Jomax Rd 38 42 - 2-30"CMP 0.005 New Wire-tied Rlprap - BA,53

647+96.47 312 376 5-8'x3'CBC 5-6'x3'CBC 0.0343 Extension - Riprap Basin - -
662+37 136 150 3-36"CMP 3-36'CMP 0.0154 Extension - Dumped Riprap Junction Box 54,55 offsite of 122 cfs

674+00 8 9 - 24" CMP 0.005 New - Wlre·tled Riprap C-15.80 56A outlets Into roadside ditch

685+42 21 23 24'CMP 36" CMP 0.0079 Extension Dumped Rlprap Junction Box 56B offsite of 13 cfs

698+00 8 9 - 24'CMP 0.0049 New Dumped Riprap C-15.80 57A outlets Into roadside ditch
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Table 6

Box and Pipe Culvert Summary

US60: 203rd Ave (West) • Deer Valley Rd

50 yr 100 yr Culvert Slope Exenslon Catch Basin Contributing Drainage
Station Flow lets) Flow lefs) ExlstCond. ProDosed Condo tWft) or New Removal Outlet Protection TVDe Areas Comments

708+00 10 11 24'CMP 0.0077 New - Dumped Riprap C-15.80 57B outlets Into roadside ditch

Happy Valley 96 106 2-36' RCP 0.005 New - Wire-tied Riprap - BF,BG,56A.56B,57A,57B ollslte ot 13 cis

719+91 8 9 . 28"x20' CMPA 0.045 New . . C-15.90 58

720+72.94 1032 1069 4-lO'x4' CBC 4·10'x4' CBC 0.005 Extension Concrete lined 58 offsite 01 1023 cIs

733+00 9 10 24" RCP 0.0051 New - Concrete Lined C-15.80 59A outlets Into roadside ditch

745+00 8 9 24'RCp 0.005 New Concrete lined C-15.80 59B outlets into roadside ditch

755+00 8 9 24'CMP 0.005 New - Concrete lined C-15.80 59C outlets Into roadside ditch

Norwich 55 61 2-30" RCP 0.005 New . Concrete lined - BK.59A,59B,59C -
770+00 11 12 24'CMP 0.0074 New - Concrete lined C-15.80 60A outlets into roadside dllCh

781+35 8 9 - 28'x20' CMPA 0.0743 New - - C·15.90 60B

782+07.54 622 744 3'8'x3'CBC 3-S'x3'CBC 0.0059 Extension .·-Riprap Basin 60B ollslte 01 612 cIs

Bradley 19+60 - . 24' CMP 0.0008 New C-15.75

Frtg 0 1627+05 616 678 - 3-10'x3' 9BC 0.0086 New . Wire-tied Rlprap - AW,AY.51.52.Fra ollslte 01 500 cIs

Jomax 6+81.50 778 856 . 3-10'x4' CBC 0.0026 New - Wire-tied Riprap . AW,AY.51.52,Fra,Frb.JX ollsite 01 500 cIs

Hap. Val. 8+00 27 35'x24" CMPA 0.0021 New Dumped Riprap - a based on culvert capacity

Hap. Val. 14+75 129 - 6'x3'CBC 0.01 New - Wire'tied Rlprap - - a based on culvert capacity

Citrus/Happy 202 - 2-48·CMP 6'x4' CBC 0.003 New 2·48·CMP Concrete lined . a based on culvert capacity

pitrus 29+85.50 253 - 2·54·x38' CMPA 6'x4' CBC 0.004 New 2·54'x38' CMPA Wire·tied Riprap a based on culvert capacity
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**********************************************************************-**********

*********~**********************************************************************

************************~*****'**************************************************

********************************************************************************

1
FILE DATE: 06-22-2000
FILE NAME: BOX577

**************************
**************************

<2> TOLERANCE (%) = 1.000

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

<1> TOLERANCE (tt) = 0.010

BOX 576+95.94

**************************
**************************

CURRENT DATE: 06-22-2000
CURRENT TIME: 10:19:51

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U I-------------~------------I-----------------------------------~-----------I
L I INLET OUTLET CULVERT I BARRELS I

I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
INO. I (tt) (tt) (tt) I MATERIAL (tt) (ft) n TYPE I
I 1 11520.85 1518.75 178.01 I 3 RCB 10.00 3.00 .013 CONVENTIONAL I
I 2 I I I
I 3 I I I
I 4 I I I
I 5 I I I
I 6 I I I
********************************************************************************

SUMMARY OF CULVERT FLOWS (cfs) FILE: BOX577 DATE: 06-22-2000

ELEV (tt) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1520.85 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1

. 1521. 52 51.8 51. 8 0.0 0.0 0.0 0.0 0.0 0.00 1
1521. 91 103.6 103.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1522.24 155.4 155.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1522.55 201.2 207.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1522.84 259.0 259.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1523.12 310.8 310.8 0.0 0.0 0.0 0 . .0 0.0 0.00 1
1523.39 362.6 362.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1523.66 414.4 414.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1523.92 466.2 466.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1524.17 515.0 515.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q50
1526.19 859.3 859.3 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

***************~************************************** **************************

1.524.1:8 51.8.0 Q1.00
********************************************************************************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: BOX577 DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (tt) FLOW (cfs) ERROR (cfs) ERROR

1520.85 0.000 0.00 0.00 0.00
1521. 52 0.000 51. 80 0.00 0.00
1521. 91 0.000 103.60 0.00 0.00
1522.24 0.000 155.40 0.00 0.00
1522.55 0.000 207.20 0.00 0.00
1522.84 0.000 259.00 0.00 0.00
1523.12 0.000 310.80 0.00 0.00
1523.39 0.000 362.60 0.00 0.00
1523.66 0.000 414.40 0.00 0.00
1523.92 0.000 466.20 0.00 0.00
1524.17 0.000 515.00 0.00 0.00

********************************************************************************
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CURRENT DATE: 06-22-2000
CURRENT TIME: 10:19:51

2
FILE DATE: 06-22-2000
FILE NAME: BOX577

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 3( 10.00 (ft) BY 3.00 (it)) RCB
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
( it)

INLET
CONTROL

DEPTH
(it)

OUTLET
CONTROL

DEPTH
(it)

FLOW NORMAL
TYPE DEPTH
<F4> (it)

CRIT. OUTLET
DEPTH DEPTH

(it) (ft)

TW
DEPTH

(it)

OUTLET
VEL.

(fps)

TW
VEL.

(ips)
********************************************************************************

0.00
51. 80

103.60
155.40
207.20
259.00
310.80
362.60
414.40
466.20
515.00

1520.85
1521. 52
1521.91
1522.24
1522.55
1522.84
1523.12
1523.39
1523.65
1523.\32
1524.i7

0.00
0.67
1. 06
1. 39
1. 70
1. 99
2.27
2.54
2.80
3.07
3.32

0.00 O-NF
0.67 1-S2n
1. 06 1-S2n
1. 39 1-S2n
1.70 1-S2n
1. 99 1-S2n
2.27 1-S2n
2.54 1-S2n
2.80 1-S2n
3.07 5-S2n
3.32 5-S2n

0.00
0.31
0.47
0.62
0.73
0.85
0.96
1.06
1.15
1.25
1. 33

0.00
0.45
0.72
0.94
1.14
1.33
1.50
1. 66
1.81
1.96
2.10

0.00
0.25
0.42
0.54
0.64
0.87
0.90
1. 09
1.19
1.29
1.39

0.00
0.51
0.78
0.98
1.17
1. 33
1.48
1. 62
1. 75
1. 87
1. 98

0.00
6.81
8.23
9.54

10.75
9.97

11. 55
11.11
11. 60
12.03
12.38

0.00
3.00
3.89
4.51
5.00
5.41
5.77
6.09
6.37
6.63
6.86

**************************************************************************.******

El. inlet face invert
El. inlet throat invert

1520.85 ft
0.00 ft

E1. outlet invert
E1. inlet crest

1518.75 ft
0.00 it

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1866.00 ft
1520.85 ft
2044.00 ft
1518.75 ft

3
0.0118

178.01 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

BOX
10.00 it

3.00 ft
CONCRETE
0.013
CONVENTIONAL
1:1 BEVEL (45 DEG. FLARE)
NONE

********************************************************************************



*******************,*************************************************************

******************************************.**************************************

I
I
I
I

CURRENT DATE: 06-22-2000
CURRENT TIME: 10:19:51

************************** TAILWATER

3
FILE DATE: 06-22-2000
FILE NAME: BOX577

******************-********

I
I
I

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 32.00 ft
SIDE SLOPE HIV (X:1) 3.0
CHANNEL SLOPE VIH (ft/ft) 0.013
MANNING'S n (.01-0.1) 0.035
CHANNEL INVERT ELEVATION 1518.75 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1518.75 ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

I

FLOW
(cfs)

\ 0.00
51. 80

103.60
155.40
207.20
259.00
310.80
362.60
414.40
466.20
515.00

W.S.E.
(ft)

1518.75
1519.26
1519.53
1519.73
1519.92
1520.08
1520.23
1520.37
1520.50
1520.62
1520.73

FROUDE
NUMBER

0.000
0.738
0.779
0.801
0.817
0.828
0.837
0.844
0.850
0.855
0.859

DEPTH
(ft)
0.00
0.51
0.78
0.98
1.17
1.33
1.48
1. 62
1. 75
1. 87
1.98

VEL.
(tis)

0.00
3.00
3.89
4.51
5.00
5.41
5.77
6.09
6.37
6.63
6.86

SHEAR
(psf)
0.00
0.42
0.63
0.80
0.95
1. 08
1.20
1.31
1.42
1. 52
1. 61

I
********************************************************************************

************************** ROADWAY OVERTOPPING DATA **************************
********************************************************************************

I
WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
48.00 ft

100.00 ft
1526.19 ft

I
I
I
I
I

********************************************************************************



I
I
I

BOX 622+37.74

CURRENT DATE: 06-22-2000
CURRENT TIME: 10:23:12

1
FILE DATE: 06-22-2000
FILE NAME: BOX622

********************************************************************************

********************************************************************************

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U I--------------------------I----------------------~------------------------1
L I INLET OUTLET CULVERT I aARRELS I

I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
INO. I (ft) (tt) (tt) I MATERIAL (ft) (ft) n TYPE I
I 1 11485.48 1484.89 180.00 I 2 RCB 10.00 5.00 .013 CONVENTIONAL I
I 2 I I I
I 3 I I I
I 4 I I I
I 5 I I I
I 6 I I I
**.*************************************************** *************~*************

I
I
I
I

**************************
**************************

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

**************************

**************************

***~**************************************************************.**~***********

******************************~******-*******************~***********************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: BOX622 DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW
ELE"\1 (tt) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1485.48 0.000 0.00 0.00 0.00
1486.36 0.000 51. 80 0.00 0.00
1486.88 0.000 103.60 0.00 0.00
1487.32 0.000 155.40 0.00 0.00
1487.71 0.000 207.20 0.00 0.00
1488.07 0.000 259.00 0.00 0.00
1488.43 0.000 310.80 0.00 0.00
1488.77 0.000 362.60 0.00 0.00
1489.09 0.000 414.40 0.00 o. 00
1489.41 0.000 466.20 0.00 0.00
1489.69 0.000 513.00 0.00 0.00

********************************************************************************

SUMMARY OF CULVERT FLOWS (cfs) FILE: BOX622 DATE: 06-22-2000

ELEV (ft) TO'I'AL 1 2 3 4 5 6 ROADWAY ITR
1485.48 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1486.36 51. 8 51. 8 0.0 0.0 0.0 0.0 0.0 0.00 1
1486.88 ;J.03.6 103.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1487.32 155.4 155.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1487.71 207.2 207.2 0-.0 0.0 0.0 0.0 0.0 0.00 1
148S.07 259. a 259.0 0.0 G.O 0.0 0.0 0.0 0.00 1
1488.43 310.8 310.8 O~O 0.0 0.0 D.O 0.0 0.00 1
1488.77 362.6 362.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1489.09 414.4 414.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1489.41 466.2 466.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1489'.69 513.0 513.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q50
1492.90 1030.9 1030.9 0.0 0.0 0.0 0.0 0'.0 OVERTOPPING

***********,******************************************,***************************

1489.72 518.0 Ql00
********************************************************************************

<2> TOLERANCE (%) = 1.000<1> TOLERANCE (ft) = 0.010
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CURRENT DATE: 06-22-2000
CURRENT TIME: 10:23:12

2
FILE DATE: 06-22-2000
FILE NAME: BOX622

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 2( 10.00 (ft) BY 5.00 (ft)) RCB
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft}

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(ips)
********************************************************************************

0.00
51.80

103.6,0
155.40
207.20
259.00
310.80
362.60
414.40

\ 466.20
513.00

1485.48
1486.36
1486.88
1487.32
1487.71
1488.07
1488.43
1488.77
1489.09
1489.41
1489.69

0.00
0.88
1.40
1. 84
2.23
2.59
2.95
3.29
3.61
3.93
4.21

0.00 O-NF
0.88 1-S2n
1.40 1-S2n
1. 84 1-S2n
2.23 1-S2n
2.59 1-S2n
2.95 1-S2n
3.29 l-S2n
3.61 1-S2n
3.93 1-S2n
4.21 1-S2n

0.00
0.58
0.92
1.19
1.45
1. 68
1. 90
2.11
2.31
2.51
2.68

0.00
0.59
0.94
1. 24
1. 50
1. 74
1. 96
2.17
2.38
2.57
.2.74

0.00
6.49
0.84
1.14
1.40
1. 68
1. 90
2.10
2.32
2.51
2.68

0.00
0.61
0.91
1.16
1.37
1.55
1. 73
1. 89
2.04
2.17
2.29

0.00
5.24
6.14
6.84
7.42
7.7.2
8.17
8.62
8.95
9.29
9.57

0.00
2.54
3.25
3.75
4.15
4.47
4.76
5.01
5.24
5.45
5.64

********************************************************************************

El. inlet face invert
El. inlet throat invert

1485.48 ft
0.00 ft

El. outlet invert
El. inlet crest

1484.89 ft
0.00 it

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1863.00 ft
1485.48 it
2043.00 ft
1484.89 it

2
0.0033

180.00 ft

***** CULVERT DATA. SUMMARY
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

BOX
10.00 ft

5.00 ft
CONCRETE
O. 013
CONVENTIONAL
1:1 BEVEL (45 DEG. FLARE)
NONE

********************************************************************************



********************************************************************************

***************************************************************************~****

I
I
I
I

CURRENT DATE: 06-22-2000
CURRENT TIME: 10:23:12

************************** TAILWATER

3
FILE DATE: 06-22-2000
FILE NAME: BOX622

*********~****************

***** USER DEFINED CHANNEL CROSS-SECTION
MAIN CHANNEL ONLY
LEFT CHANNEL BOUNDARY 0
RIGHT CHANNEL BOUNDARY 0
MANNING n LEFT OVER BANK 0.000
MANNING n MAIN CHANNEL 0.035
MANNING n RIGHT OVER BANK 0.000
SLOPE OF CHANNEL 0.0075 ft/ft

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 1484.89 0.000 0.00 0.00 0.00

51.80 1485.50 0.589 0.61 2.54 0.27
103.60 1485.80 0.626 0.91 3.25 0.39
155.40 1486.05 0.648 1.16 3.75 0.48
207.20 1486.26 0.664 1. 37 4.15 0.56
259.00 1486.44 0.677 1. 55 4.47 0.63
310.80 1486.62 0.687 1. 73 4.76 0.69
362.60 1486.78 0.695 1. 89 5.01 0.74
414.40 1486.93 0.703 2.04 5.24 0.80
466.20 1487.06 0.709 2.17 5.45 0.85
513 .00 1487.18 0.715 2.29 5.64 0.89

Note: Shear stress was calculated using R.

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

I
I
I
I
I
I
I
I
I

CROSS-SECTION
COORD. NO.

1
2
3
4

*******

x
(ft)
100.00
109.00
141. 00
151. 00

Y
(ft)

1489.00
1484.89
1484.89
1487.00

FILE NAME: BOX622
FILE DATE: 04-20-2000

********************************************************************************

************************** ROADWAY OVERTOPPING DATA **************************
,********************************************************************************

I
I

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
38.00 ft

100.00 ft
1492.90 ft

I
I
I

********************************************************************************



********************************************************************************

********************************************************************************

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET 1
U I------------~-------------I-----------------------------------------------1
L I INLET OUTLET CULVERT I BARRELS I

I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
INO. I (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I
I 1 11467.72 1463.50 220.04 I 5 RCB 8.00 3.00 .013 CONVENTIONAL I
I 2 I I I
I 3 1 I I

I 4 I I I
I 5 I I I
I 6 I I I
****************************************************** ***********************.**~

I
I
I
I
I
I

BOX 647+98.47

CURRENT DATE: 06-22-2000
CURRENT TIME: 10:26:26

**************************

*******~******************

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

1
FILE DATE: 06-22-2000
FILE NAME: BOX648

**************************
**************************

I

'I
-I
I
I
I
I
I

*********************-**************~***************** ***************************

SUMMARY OF CULVERT FLOWS (cfs) FILE: BOX648 DATE: 06-22-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1467.72 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1468.16 37.6 37.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1468.42 75.2 75.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1468.64 112.8 112.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1468.83 150.4 150.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1469.02 188.0 188.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1469.18 225.6 225.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1469.35 263.2 263.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1469.52 300.8 300.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1469.56 312".0 312.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q50

e a.o1469.83 376.0 376.0 0.0 0.0 0.0 0.0 0.00 1
1472.43 1019.7 1019.7 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

********************************************************************************

********************************************************~***********************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: BOX648 DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1467.72 0.000 0.00 0.00 0.00
1468.16 0.000 37.60 0.00 0.00
1468.42 0.000 75.20 0.00 0.00
1468.64 0.000 112.80 0.00 0.00
1468.83 0.000 150.40 0.00 0.00
1469.02 0.000 188.00 0.00 0.00
1469.18 0.000 225.60 0.00 0.00
1469.35 0.000 263.20 0.00 0.00
1469.52 0.000 300.80 0.00 0.00
1469.56 0.000 312.00 0.00 0.00
1469.83 0.000 376.00 0.00 0.00

****************************.****************************************************

********************************************************************************

I
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



CURRENT DATE: 06-22-2000
CURRENT TIME: 10:26:26

2
FILE DATE: 06-22-2000
FILE NAME: BOX648

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 5( 8.00 (ft) BY 3.00 (ft)) RCB
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
***********************************************.*********************************

0.00
37.60
75.20

112.80
150.40
188.00
225.60
263.20
300.80
312.00
376.00

1467.72
1468.16
1468.42
1468.64
1468.84
1469.01
1469,18
1469.35
1469.51
1469.56
1469.83

0.00
0.44
0.70
0.92
1.12
1.29
1.46
1. 63
1. 79
1. 84
2.11

0.00 O-NF
0.44 1-S2n
0.70 1-S2n
0.92 1-S2n
1.12 1-S2n
1.29 1-S2n
1.46 1-S2n
1.63 1-S2n
1. 79 1-S2n
1. 84 1-S2n
2.11 1-S2n

0.00
0.14
0.28
0.36
0.43
0.49
0.56
0.62
0.67
0.69
0.78

0.00
0.30
0.48
0.63
0.76
0.88
1. 00
1.11
1.21
1.24
1.40

0.00
0.10
0.18
0.23
0.36
0.38
0.50
0.51
0.61
0.64
0.70

0.00
0.35
0.52
0.67
0.80
0.91
1.01
1.11
1. 20
1.23
1.38

0.00
9.19

10.45
12.33
10.40
12.24
11.32
13.00
12.35
12.21
13.37

0.00
1. 80
2.36
2.77
3.10
3.38
3.63
3.85
4.06
4.11
4.42

**************************~*****************************************************

El. inlet face invert
El. inlet throat invert

1467.72 ft
0.00 ft

El. outlet invert
El. inlet crest

1463.50 ft
0.00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1838.50 ft
1467.72 ft
2058.50 ft
1463.50 ft

5
0.0192

220.04 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

BOX
8.00 ft
3.00 ft

CONCRETE
0.013
CONVENTIONAL
1:1 BEVEL (45 DEG. FLARE)
NONE

**********************************************************************.**********



*****************************************************************************-***

********************************************************************************

I
I
I
I

CURRENT DATE: 06-22-2000
CURRENT TIME: 10:26:26

************************** TAILWATER

3
FILE DATE: 06-22-2000
FILE NAME: BOX648

**************************

I
1
I

I
I
I
'I

******* REGULAR CHANNEL CROSS SECTION. ****************
BOTTOM WIDTH 60.00 ft
SIDE SLOPE H/V (X~l) 1.3
CHANNEL SLOPE V/H(ft/ft) 0.007
MANNING'S n (.01-0.1) 0.035
CHANNEL INVERT ELEVATION 1463.50 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1463.50 ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (fls) (psf)
0.00 1463.50 0.000 0.00 0.00 0.00

37.60 1463.85 0.539 0.35 1.80 0.16
75.20 1464.02 0.575 0.52 2.36 0.25

112.80 1464.17 0.597 0.67 2.77 0.31
150.40 1464.30 0.613 0.80 3.10 0.37
188.00 1464.41 0.625 0.91 3.38 0.43
225.60 1464.51 0.635 1.01 3.63 0.47
263.20 1464.61 0.644 1.11 3.85 0.52
300.80 1464.70 0.651 1.20 4.06 0.56
312.00 1464.73 0.654 1.23 4.11 0.58
376.00 1464.88- 0.664 . 1.38 4.42 0.64

*-*******************************:**********************.*************~************

************************** ROADWAY OVERTOPPING DATA **************************
**********************.*******~****-***********~******************************~***

**********************************.**********************************************I
.1

I

I

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
38.00 ft

100.00 ft
1472.43 ft



********************************************************************************

********************************************************************************

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U 1--------------------------1-----------------------------------------------1
L I INLET OUTLET CULVERT I BARRELS I

I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
INo.1 (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I
I 1 11416.09 1415.25 221. 00 I 4 RCB 10.00 4.00 .013 CONVENTIONAL I
I 2 I I I
I 3 I I I
I 4 I I I
I 5 I I I
I 6 I I I
********************************************************************************

I
I
I
I
I
I
,I

BOX 720+72.94

CURRENT DATE: 06-22-2000
CURRENT TIME: 10:27:52

**************************
**************************

FHWA CULVERT ANALYSIS
HY-B, VERSION 6.1

1
FILE DATE: 06-22-2000
FILE NAME: BOX720

**************************
**************************

********************************************************************************

SUMMARY OF CULVERT FLOWS (efs) FILE: BOX72 0 DATE: 06-22-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1416.09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1416.99 106;9 106.9 0.0 0.0 0.0 0.0 0.0 0.00 1
1417.52 213.8 213.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1417.96 320.7 320.7 O~O 0.0 0.0 0.0 0.0 0.00 1
1418.38 427.6 427.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1418.77 534.5 534.5 0.0 0.0 0.0 0.0 0.0 0.00 1
1419.15 641.4 641.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1419.51 748.3 748.3 0.0 0.0 0.0 0.0 0.0 0.00 1
1420.14 855.2 855.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1420.63 962.1 962.1 0.0 0.0 0.0 0.0 0.0 0.00 1
1420.95 1032.0 1032.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q50
1422.06 1228.3: 1228.3 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

********************************************************************************

,I

I 1421.13 1069.0 Ql00
********************************************************************************

********************************************************************************

********************************************.************************************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: BOX72 0 DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1416 .09 0.000 0.00 0.00 0.00
1416.99 0.000 106.90 0.00 0.00
1417.52 0.000 213.80 0.00 0.00
1417.96 0.000 320.70 0.00 0.00
1418.38 0.000 427.60 0.00 0.00
1418.77 0.000 534.50 0.00 0.00
1419.15 0.000 641. 40 0.00 0.00
1419.51 0.000 748.30 0.00 0.00
1420.14 0.000 855.20 0.00 0.00
1420.63 0.000 962.10 0.00 0.00
1420.95 0.000 1032.00 0.00 0.00

I
I
I
I

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



CURRENT DATE: 06-22-2000
CURRENT TIME: 10:27:52

2
FILE DATE: 06-22-2000
FILE NAME: BOX720

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 4( 10.00 (ft) BY 4.00 (ft)) RCB
****-****************************************************************************

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)

********************************************************************************

0.00 1416.09 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
106.90 1416./99 0.90 0.90 l-S2n 0.56 0.61 0.51 1. 24 5.28 3.83
213 .80 1417.52 1.43 1.43 l-S2n 0.90 0.96 0.76 1. 86 7.01 4.85
320.70 1417.97 1.B8 1. 88 l-S2n 1.17 1.26 1. 06 2.34 7.55 5.54
427.60 1418.38 2.29 2.29 l-S2n 1.41 1.53 1.33 2.76 8.05 6.07
534.50 1418.77 2.68 2.68 l-S2n 1. 64 1. 77 1. 57 3.13 8.49 6.51
641.40 1419.15 3.06 3.06 l-S2n 1. 85 2.00 1. 80 3.46 8.89 6.88
748.30 1419.51 3.42 3.42 l-S2n 2.06 2.22 2.06 3.77 9.07 7.21
855.20 1420.14 3.77 4.05 4-FFt 2.25 2.43 4.00 4.06 5.35 7.50
962.10 1420.62 4.12 4.53 4-FFt 2.45 2.62 4.00 4.32 6.01 7.77

1032.00 1420.95 4.35 4.86 4-FFt 2.57 2.75 4.00 4.49 6.45 7.93
********************************************************************************

El. inlet face invert 1416.09 ft El.outletinvert 1415.25 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (VIR)
CULVERT LENGTH ALONG SLOPE

**************

1838.00 ft
1416.09 ft
2059.00 ft
1415.25 ft

4
0.0038

221.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

BOX
10.00 ft

4.00 ft
CONCRETE
0.013
CONVENTIONAL
1:1 BEVEL (45 DEG. FLARE)
NONE

********************************************************************************



I
I CURRENT DATE: 06-22-2000

CURRENT TIME: 10:27 :52

3
FILE DATE: 06-22-2000
FILE NAME: BOX720

***.********************~**.******************************'~******************-****

************************** TAILWATER **************************

I

11

'I

II

******************************~.*********************- ***********.******"***********

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 20.00 ft
SIDE SLOPE H/V (X:1) 2.0
CHANNEL SLOPE V/H (ft/ft) 0.001
MANNING 'S n (.01-0.. 1) 0.01:3
CHANNEL INVERT ELEVATION 1415.25 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1415.25 ft

****.*** UNIFORM FLOW RATING CURVE FOR DOWNST~EAM CHANNEL

FLOW W.S_,E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)

0.00 1415.25 0.000 0.00 0.00 0.00
106.90 1416.49 0.606 1.24 3.83 0.08
213 .80 1417.11 0.627 1. 86 4.85 0.12
320.70 1417.59 0.638 2.34 5.54 0.15
427.60 1418.01 0.644 2.76 6.07 0.17
534.50 1418.38 0.649 3.13 6.51 0.19
641.40 1418.71 0.652 3.46 6.88 0.22
748.30 1419.02 0.~55 3.77 7.21 0.23
855.20 1419.31 0.657 4.06 7.50 0.25
962.10 1419.57 0.658 4.32 7.77 0.27

1032.00 1419.74 0.659 4.49 7.93 0.28

******************************~*******.******************************~*~********

***** ***** **** **** **** ** ** ROADv.TAYOVERTOPPING DATA **** *** **** ** * 'Iv* **** ******
**.***~*************************~********************* **************************

WEIR COEFFICIENT
.EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
38.00 ft

100,00 ft
1422.06 ft

II ****************~***************************************************************

:1
I

I
1

,I



I
I
I

BOX 782+07.54

CURRENT DATE: 06-22-2000
CURRENT TIME: 10:29:57

1
FILE DATE: 06-22-2000
FILE NAME: BOX782

****************************************************** *************************~

********************************************************************************

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U 1--------------------------1-----------------------------------------------1
L I INLET OUTLET CULVERT I BARRELS I

I V I ELEV. ELEV. LENGTH I SHAPE SPAN R:):SE MANNING INLET I
IN0.I (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I
I 1 11315.18 1374.00 219.00 I 3 RCB 8.00 3.00 .013 CONVENTIONAL I
I 2 I I I
I 3 I I I
I 4 I I I
I 5 I I I
I 6 I I I
************************************.**********************-*********************

*************************.*******************************************************

SUMMARY OF CULVERT FLOWS (cfs) FILE: BOX782 DATE: 06-22-2000

ELEV (ft) TOTAL 1 2' 3 4 5 6 ROADWAY ITR
1375.18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1376.17 74.4 74.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1376.76 148.8 148.8 0.0 0.0 O~O 0.0 0.0 0.00 1
1377.29 223.2 223.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1377.78 297.6 297.6 O. (l 0.0 0.0 0.0 0.0 0.00 1
1378.25 372.0 372.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1378.73 446.4 446.4 0.0 0.0 0.0 0.0 0.0 Q.OO 1
1379.24 520.8 520.8c 0.0 0.0 0.0 0.0 0.0 0.00 1
1379.78 595.2 595.2 0.0 0.0 0.0 0.0 (J. 0 0.00 1
~379.99 622.0 622.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q50
1380.94 744.0 730.4 0.0 0.0 0.0 0.0 0.0 13.10 3 Q100
1380,80 718.0 718.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

******'*********************************.****************************,*************

**************************

**************************
FHWA CULVERT ANALYSIS

HY-8, VERSION 6.1**************************
-***.***********************I

I
I

II
I

I

********************************************************************************

********************************************************************************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: BOX782 DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1375.18 0.000 0.00 0.00 0.00
1376.17 0.000 74.40 0.00 0.00
1376.76 0.000 148.80 0.00 0.00
1377.29 0.000 223.20 0.00 0.00
1377.78 0.000 297.60 0.00 0.00
1378.25 0.000 372.00 0.00 0.00
1378 .73 0.000 446.40 0.00 0.00
1379.24 0.000 520.80 0.00 0.00
1379.78 0.000 595.20 0.00 0.00
1379.99 0.000 622.00 0.00 0.00
1380.94 -0.002 744.00 0.48 0.06

***************************.*****************************************************

I
I
I
I
I
I

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



CURRENT DATE: 06-22-2000
CURRENT TIME: 10:29:57

2
FILE DATE: 06-22-2000
FILE NAME: BOX782

********************************************************************************

PERFORMANCE'CURVE FOR CULVERT 1 - 3( 8.00 (ft) BY 3.00 (ft)) RCB
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft).

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
*************.*****~*************************************************************

0.00
74.40

148.80
223.20
297.60
372.00
446.40
520.80
595.20
622.00
730.42

1375.18
'1376.17
1376.76
1377.29
1377.78
1378.25
1378.73
1379.24
1379.78
1379.99
1380.94

0.00
0.99
1. 58
2.11
2.60
3.07
3.55
4.06
4.60
4.81
5.72

0.00 O-NF
0.99 1-S2n
1. 58 1-S2n
2.11 1-S2n
2.60 1-S2n
3.07 5-S2n
3.55 5-S2n
4.06 5-S2n
4.21 4-FFt
4.50 4-FFt
5.76 4-FFt

0.00
0.58
0.90
1.18
1.42
1. 65
1. 88
2.09
2.29
2.36
2.65

0.00
0.67
1. 06
1.39
1. 69
1. 96
2.21
2.45
2.68
2.76
3.00

0.00
0.47
0.89
1. 09
1.43
1.56
1. 81
2.10
2.29
2.36
3.00

0.00
0.97
1.45
1. 82
2.14
2.41
2.67
2.90
3.11
3.18
3.50

0.00
6.60
6.94
8.51
8.69
9.95

10.27
10.34
10.83
10.96
10.14

0.00
3.29
4.15
4.73
5.17
5.53
5.84
6.12
6.36
6.44
6.78

********************************"************************************************

El. inlet face invert
El. inlet throat invert

1375.18 ft
0.00 ft

El. outlet invert
El. inlet crest

1374.00 ft
0.00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

* * *.** * ** * ** * * *
1839.00 ft
1375.18 ft
2058.00 ft
1374.00 ft

3
0.0054 '

219.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION'

************************

BOX
8.00 ft
3.00 ft

CONCRETE
0.013
CONVENTIONAL
1:1 BEVEL (45 DEG. FLARE)
NONE

********************************************************************************



:1
I

****************************************************************************-****

*********************~**********************************************************

1
I

CURRENT DATE: 06-22-2000
CURRENT TIME: 10: 29: 57

*****~******************** TAILWATER

3
FILE DATE: 06-22-2000
FILE NAME: BOX782

**************************

:1
:1

:.1
':J

1
'.1

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 20.00 ft
SIDE SLOPE H/V (X:1) 3.3
CHANNEL SLOPE V/H (ft/ft) 0.007
MANNING'Sn (.01-0.1) 0.035
CHANNEL INVERT ELEVATION 1374.00 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1374.00 ft

*****.** UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(ds) (ft) NUMBER (ft) (f/s) (psf)
0.00 1374.00 0.000 0.00 0.00 0.00

74.40 1374.97 0.58B 0.97 3.29 0.46
148.80 1375.45 0.60B 1.45 4.15 0.68
223.20 1375.82 0.617 1.82 4.73 0.85
297.60 1376.14 0.623 2.14 5.17 1.00
372. 00 1376.41 0.628 2.41 5.53 1.13
446.40 1376.67 0.631 2.67 5.84 1.25
520.80 1376.90 0.634 2.90 6.12 1.36
595.20 1377.11 0.636 3.11 6.36 1.46
622.00 1377.18 0.636 3.18 6.44 1.49
744.00 1377.50 0.639 3.50 6.78 1. 64

**********************************,*~*************.*******,*********~***~**********

************************** ROADWAY OVERTOPPING DATA **************************
*******~***~*****~****'******************.******.**********************************

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
38.00 ft

100.00 ft
1380.80 ft

.1 ********************************************************************************

I

1



***-****************~*'***********************~***~**t*****************~**********

**************************w********************~****** **************~*****~*****

Box Frontage Road D Station 1627+05
1

FILE DATE: 02-l~.,..2001

FILE NAME: BOXFRD

*~~~****t*~**~*~t-~***~**~~

.*'******~*****~********~***

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1**************************

**************,************

CURRENT DATE: 02-'15-"2001
CURRENT TIME: 10:40:02

*****~***************************************~********************~~~*~*********

I C I SITE DATA I CULV;ERT SHAPE, MATERIALjINLET I
I U \-'-'---'--'-'-----'--------'-----'1-'-'------'-'-------------'-------------------------1
ILl INLET OUTLET ·CULVERT I BARRELS r
I v 1 ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING J:NLET I
INO; I (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I
1.1 11480.63 1479.70 108.00 I 3 RCB 10.00 3.00 .013 . CONVENTIONAL I
I 2 I I I
1 3 I I I
I 4 I 1 I
I 5 I II
I 6 I I I
**************************************~*************************************t***

SUMMARY OF CULVERT FLOWS (cfs) FILE: BOXFRD DATE: 02-15-2001

ELEV (ft) TOTAL 1 2 3 4 5 Q ROADWAY ITR
1480.63 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1481.43 67.8 67.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1481. 90 135.6 135.6 0.0 0;0 0.0 0.0 '- 0.0 0.00 1
1482.31 203.4 203.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1482.69 271.2 271.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1483.05 339.0 3H.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1483.40 406.8 406.8 0.0 0.0 0.0 0.0 0.0 0.0.0 1
1483.74 474.6 474.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1484.16 542.4 542.4 0.0 0.0 0.0 0.0 G.O 0.00 1
1484.61 610.2 610.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1484.65 616.0 616.0 0.0 0.0 0.0 0.0 0.0 0.00 1 050
1485.48 731.0 731. 0 0.0 0.0 0.0 0.·0 0.0 OVERTOPPING

**************************************************~****~**********~~*****~~*****

I

I

I
I

I

I
.....•
!.~
.~

I

II

-:1"
. -

************************~***********************************************~*******

********************************************************************************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: BOXFRD DATE: 02-15.,..2001

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1480.63 0.000 0.00 0.00 0.00
1481. 43 0.000 '67.80 0.00 0.00
1481.90 0.000 135.60 0.00 0.00
1482.31 0.000 203.40 0.00 0.00
1482.69 0.000 271.20 0.00 0.00
1483.05 0.000 339.00 0.00 0.00
1483.40 0.000 406.80 0.00 0.00
1483.74 0.000 474.60 0.00 0.00
1484.16 0.000 542.40 0.00 (i. 00
1484.61 0.000 610.20 0.00 0.00
1484.65 0.000 616.00 0.00 0.00

I
I
I
I
I

1485.08 678.0 Q100

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
********************************************************************************



CURRENT DATE: 02-15-2001
CURRENT TIME: 10:40:02

2

FILE DATE: 02-15-2001
FILE NAME: BOXFRD

********************************************************************************
PERFORMANCE CURVE FOR CULVERT 1 - 3( 10.00 (ft) BY 3.00 (ft)) RCB

********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
********************************************************************************

0.00
67.80

135.60
203.40
271. 20
339.00
406.80
474.60
542.40
610.20
616.00

1480.63
1481. 43
1481. 90
1482.31
1482.69
1483.05
1483.40
1483.74
1484.15
1484.61
1484.65

0.00
0.80
1.27
1. 68
2.06
2.42
2,77
3.11
3.46
3.83
3.86

0.00 O-NF
0.80 1-S2n
1.27 1-S2n
1. 68 1-S2n
2.06 1-S2n
2.42 1-S2n
2.77 l-Sl£
3.09 4-FFt
3.52 4-FFt
3.98 4-FFt
4.02 4-FFt

0.00
0.39
9·63
0.80
0.97
1.12
1.26
1. 40
1. 53
1. 65
1. 66

0.00
0.54
0.86
1.13
1.37
1.59
1. 79
1. 99
2.17
2.35
2.36

0.00
0.34
0.56
0.73
1. 00
1.17
1.90
1. 40
3.00
3.00
3.00

0.50
1.40
1. 86
2.22
2.53
2.82
3.07
3.31
3.53
3.74
3.76

0.00
6.60
8.06
9.31
9.00
9.69
7.14

11. 31
6.03
6.78
6.84

0.00
2.81
3.61
4.16
4.59
4.94
5.25
5.52
5.76\
5.98'
6.00

********************************************************************************
El. inlet fac'e invert
El. inlet throat invert

1480.63 ft
0.00 ft

El. outlet invert
El. inlet crest

1479.70 ft
0.00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1946.00 ft
1480.63 ft
2054.00 ft
1479.70 ft

3
0.0086

108.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

BOX
10.00 ft
3.00 ft

CONCRETE
0.013
CONVENTIONAL
1:1 BEVEL (45 DEG. FLARE)
NONE

********************************************************************************



.1
[I CURRENT DATE: 02-15-2001

CURRENT TIME: 10: 40 : 02

3

FILE DATE: 02-15-2001
FILE NAME: BOXFRD

********************************************************************************
************************** TAILWATER **************************

I

*********************************************.******** **************~*****'*******

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 25.00 ft
SIDE SLOPE H/V (X:1) 2.0
CHANNEL SLOPE VIH(ft/ft) 0.006
MANNING I S n (. 01- 0 . 1 ) 0 . 035
CHANNEL INVERT ELEVATION 1480.20 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1479.70 ft

******.* UNIFORM FLOW RATING CURVE FOR DOWNS1'REAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMB'ER (ft) (fls) (psf)
0.00 1480.20 0.000 0.00 0.00 0.00

67.80 1481.10 0.522 0.90 2.81 0.31
135.60 1481. 56 0.546 1.36 3.61 0.47
203.40 1481. 92 0.558 1.72 4.16 0.60
271.20 1482.23 0.567 2.03 4.59 0.71
339.00 1482.52 0.572 2.32 4.94 0.81
406.80 1482.77 0.577 2.57 5.25 0.90
474.60 1483.01 0.581 2.81 5.52 0.98
542.40 1483.23 0.583 3.03 5.76 1. 06
610.20 1483.44 0.586 3.24 5.98 1.13
616.00 1483.46 0.586 3.26 6.00 1.14

******-**************************************************************************

******~~***-~*****,*****:***********************~~****************.*****************

************************** ROADWAY OVERTOPPING DATA **************************
***************~******************************************************-**********

j'l
I
I
I
I

I
I

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
,28.00 ft

100.00 ft
1485.48 ft



* * * **.'-* * * * * * * *"* ****~.;* * * * ** 1f:.* ** * * *..*. * *-* * * * *. ** **~:**~-**.**.** * * **'~."!t:*.***.* **,~* *.'* * * *,,**.*-* * *

**********************~*********************************************************

\

****~***********,****.****.******************~**-*****************'**********'****~**

C I SITE DATA I CULVERT SHAPE, MATERIALi,INLET I
U 1---·---------~------------1-------~-----~~~-------------~-----------------I
L I INLET OUTLET CULVERT I BARRELS . I

I V I ELEV. ELEV· LENGTH I SHAPE SPAN RISE MANNING INLET I
INo.1 (it) (ft) (ft) I MATERIAL(ft) (ft) n TYPE I
I 1 11468.87 1468.72 58.00 I 3 RCB 10.00 4.00 .012 CONVENTIONAL I
I 2 I I I
I 3 I I I
I 4 I I I
I 5 I I I
I 6 I I I
***~*****-******************************************** ***************************

1
FILE DATE: 06-22-200Q
FILE NAME: JMXXING

*******~~*****************

*****-***~.****************

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

Ql00856.01473.57

~*************************

BOX Jomax 6+81.50

**************************

CURRElIT DATE: 06-22-2000
CURRENT TIME: 10:54:59

SUMMARY OF CULVERT FLOWS (cfs) FILE: JMXXING DATE: 06-22-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1469.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1469.97 85.6 85.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1470.47 171.2 171.2 0,0 0.0 0.0 0.0 0.0 0.00 1
1470.96 256.8 256.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1471.37 342.4 342.4 0.0 0.0 0.0 O.O' 0.0 0.00 1
1471.75 428.0 428.0 0.0 0.0 0:0 0.0 0.0 0.00 1
141'2.12 513.6 513.6 .0.0 0.0 0.0 0.0 0.0 0.00 1
1472.57 599.2 599.2 0.0 0.0 0.0 0.0 0.0 0,00 1
1472 .. 92 684.8 684.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1473.25 770.4 770.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1473.28 778.0 778.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q50
1476.10 1352.1 1352.1 0,0 0,0 0.0 0,0 0,0 OVERTOPPING

. ********************************************************************************

I
I
il
i,1

"",I
I

,;" ,I
,:1
"f

I
,I
II
'I'!
,
I

I
,I

I
I

**************************'******************************************************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: JMXXING DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cis) ERROR

1469.00 0.000 0.00 0.00 0.00
1469.97 0.000 85.60 0.00 0.00
1470.47 0.000 171.20 0.00 0.00
1470.96 0.000 256.80 0.00 0.00
1471.37 0.000 342.40 0.00 0.00
1471.75 0.000 428.00 0.00 0.00
1472.12 0.000 513.60 0.00 0.00
1472.57 0.000 599.20 0'.00 0.00
1472.92 0.000 684.80 0.00 0.00
1473.25 0.000 770.40 0.00 0.00
1473.28 0.000 778.00 0.00 0.00

**************************************************.******************************

*******************************~************************************************

I
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



CURRENT DATE: 06-22-2000
CURRENT TIME: 10:54:59

2

FILE DATE: 06-22-2000
FILE NAME: JMXXING

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 3( 10.00 (ft) BY 4.00 (ft)) RCB
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
************~*******************************************************************

0.00
85.60

171.20
256.80
342.40
428.00
513.60
599.20
684.80
770.40
778.00

1469.00
1469.97
1470.47
1470.96
1471.37
1471.75
1472.12
1472.57
1472.92
1473.25
1473.28

0.00
1. 01
1. 60
2.09
2.50
2.88
3.25
3.61
3.97
4.33
4.36

0.13 O-NF
1.10 3-Mlt
1.60 1-S2n
2.09 1-S2n
2.50 1-S2n
2.88 1-S2n
3.25 1-S2n
3.70 2-M2c
4.05 2-M2c
4.38 2-M2c
4.41 2-M2c

0.00
0.63
1.00
1. 31
1.59
1. 84
2.09
2.32
2.54
2.76
2.78

0.00
0.63
1.01
1. 32
1. 60
1. 85
2.09
2.32
2.53
2.74
2.76

0.00
1. 07
0.91
1.22
1.50
1. 75
1.99
2.32
2.53
2.74
2.76

0.28
1. 07
1.28
1. 28
1.28
1.28
1.28
1.28
1.28
1.2e
1.2a

0.00
2.68
6.30
7.03
7.63
8.14
8.59
8.61
9.01
9.37
9.40

0.00
2.56
2.94
2.94
2.94
2.94
2.94
2.94
2.94
2.94
2.94

*****************"***************************************************************

El. inlet face invert
El. inlet throat invert

1468.87 ft
0.00 ft

El. outlet invert
El. inlet crest

1468.72 ft
0.00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1971.00 ft
1468.87 ft
2029.00 ft
1468.72 ft

3
0.0026

58.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

BOX
10.00 ft
4.00 ft

CONCRETE
0.012
CONVENTIONAL
1:1 BEVEL
NONE

********************************************************************************



I
I
I CURRENT DATE: 06-22-2000

CURRENT TIME: 10:54:59

3
FILE DATE: 06-22-2000
FILE NAME: JMXXING

********************************************************************************
****************~********* TAILWATER **************************
**************************************************~*****************************

*****~**************************************************************************

************************** ROADWAY OVERTOPPING DATA **************************
*********************************************~*********.*************************

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

***** USER DEFINED CHANNEL CROSS-SECTION
MAIN CHANNEL ONLY
LEFT CHANNEL BOUNDARY 0
RIGHT CHANNEL BOUNDARY 0
MANNING n LEFT OVER BANK 0:000
MANNING n MAIN CHANNEL 0 . 035
MANNING n RIGHT OVER BANK .0.000
SLOPE OF CHANNEL 0.0065 ft/ft

FILE NAME: JMXXING
FILE DATE: 04-10-2000

2.50
24.00 ft

100.00 ft
1476.10 ft

y

(ft)
1470.00
1469.00
1469.00
1470.00

x
(ft)
70.00
77.00

111. 00
127.00

CROSS-SECTION
COORD. NO.

1
2
3
4

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(c:fs) (ft) NUMBER (ft) (Us) (psf)
0.00 1469.00 (}.OQ.O 0.28 0.00 0.00

85.60 1469.79 0.561 1. 07 2.56 0.26
171. 20 1470.00 0.580 1.28 2.94 0.32
256.80 1470.00 0.580 1.28 .2.94 0.32
342.40 1470.00 0.580 1.28 2.94 0.32
42&.00 1470.0-0 0.580 1.28 2.94 0.32
513.60 1470.00 0.5&0 1.28 2.94 0.32
599.20 1470.00 0.580 1.28 2.94 0.32
684.80 1470.00 0.580 1.28 2.94 0.32
770.40 14'iO. 00 0.580 1.28 2.94 0.32
778.00 1470.00 0.580 1.28 2.94 0.32

Note: Shear stress was calculated using R.

I

I
I

I

I

I

}il
,

il
j

I

I

":1

I'
**********************~***-***'****************'****** ****.*************************

I
I



I
Box at Happy Valley Sta 14+75

CURRENT DATE: 07 -05 '-'2 000"
CURRENT TIME: 09:55:45

1
FILE DAT:E: 07-05-2000
FILE NAME: BOXRAPPY

********************************************************************************

*****~********************

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

**************************
********-~************'*****

I

'1
I
,I

:",1,
:;.

I

****~*'*****~************~**********~***~~~.***~****************************.****~*

C I ,SITE DATA CULVERT SHAPE, MATERIAL; INLET I
U I~~---'-'~~-----'-'~----~'-'----- -~------------~-~--~--~------------------~-----I
L I INLET OUTLET CULVERT BARRELS I

I v I ELEV. £.LEV.LENGTH SHAPE SPAN R;rSE MANNING INLET I
INO. I (tt) (ft) (ft) MATERIAL (ft) (ft) n TYPE ,I
I 1 '11419.45 1418.75 70.00 1 RCB 6.00 3.00 .013 CONVENTIONAL I
I 2 I I
I 3 I I
I 4 r I
I 5 r I
I 61 I
* * *.*"'* * ** * **-**"***-k **.**-* *****'*** '* * *** * *** *_**** *** *' *.** ** ****-** * * * * **'** * * **"* * *** * * **

* * *'Jl* ;.:,.* * ** * ** ** * ** *-**.* *** * * **'**.** * * * **-*'*.*'* ** *:* * ** * *** ***.* **'* ** * *-* *-* * * *** * * * * *** *
ST.:J1'1MA.R-Y OF CULVERT FLOWS (cfs) FILE: BOXHAPPY DATE: 07-05-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1419.45 0.0 0.0 0'.0 0.0 0.0 0.0 0.0 0.00· 1
1420.73 14.0 14.0 0:.0 0.0 0.0 0.0 0.0 0.00 1
1421. 24 28.0 28.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1421..70 42.0 42.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1422.02 56.0 56.0 0.0 0.0 0.0 0:.0 0.0 0.00 1
142.2.42 70.0 70.0 0.0 0.0 0.0 Q.O 0.0 0.00 1·
1422.81 84.0 84.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1423.21 98.0 98.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1423.62 112.0 112.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1424.05 126.0 126.0 0.0 0.0 0.0 0;0 0.0 0.00 1
1424.12 129.0 127.8 0.0 0.0 0.0 0.0 0.0 0.00 7
1424.13 128.7 128.7 0.0 0.0 0.0 0.0 0.0 PVER'l'OPPING Qaap

***.***************~**********************************.**~************************

*****************************************************************.***************
SillWIARY OF ITERATIVE SOLUTION ERRORS FILE: BOXHAPPY DATE: 07-05-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs~ ERROR

1419.45 0.000 0.00 0.00 0.00
1420.73 0.000 14.00 0.00 0.00
1421.24 0.000 28.00 0.00 0.00
1421. 70 0.000 42.00 0.00 0.00
1422.02 0.000 56.00 0.00 0.00
1422.42 0.000 70.00 0.00 0.00
1422.81 0.000 84.00 0.00 0.00
1423.21 0.000 98.00 0.00 0.00
1423.62 0.000 112.00 0.00 0.00
1424.05 0.000 126.00 0.00 0.00
1424.12 -0.006 129.00 1.15 0.89

********************************************************************************

I
I
I
I

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
********************************************************************************



CURRENT DATE: 07-05-2000
CURRENT TIME: 09:55:45

2
FILE DATE: 07-05-2000
FILE NAME: BOXHAPPY

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 1( 6.00 (ft) BY 3 . 00 (ft)) RCB
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft~

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
********************************************************************************

0.00
14.00
28.00
42.00
56.00
70.00
84.00
98.00

112.00
126.00
127.85

1419.45
1420.73
1421. 24
1421.70
1422.02
1422.42
1422.81
1423.21
1423.62
1424.05
1424.12

0.00
0.82
1.30
1.72
2.11
2.48
2.84
3.19
3.55
3.93
3.98

0.00 O-NF
1. 28 3-Mlt
1.793-Mlt
2.25 3-Mlt
2.57 1-S1£
2.97 1-S1£
3.36 4-FFt
3.764-FFt
4.17 4-FFt
4.60 4-FFt
4.67 4-FFt

0.00
0.39
0.63
0.81
0.99
1.15
1.30
1. 45
1. 59
1. 72
1. 74

0.00
0.55
0.88
1.15
1.40
1. 62
1. 83
2.03
2.22
\2.40
2.42

0.00
1. 81
2.34
2.73
3.00
3.00
3.00
3.00
3.00
3.00
3.00

0.00
1. 81
2.34
2.73
3.04
3.31
3.54
3.75
3.94
4.12
4.16

0.00
1.29
1. 99
2.56
3.11
3.89
4.67
5.44
6.22
7.00
7.10

0.00
1.22
1.45
1. 61
1. 73
1. 83
1. 91
1. 99
2.06
2.12
2.13

********************************************************************************

El. inlet face invert
El. inlet throat invert

1419.45 ft
0.00 ft

El. outlet invert
El. inlet crest

1418.75 ft
0.00 ft

*******-*************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1965.50 ft
1419.45 ft

2035.50 ft
1418.75 ft

1
0.0100

70.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************
BOX

6.00 ft
3.00 ft

CONCRETE
0.013
CONVENTIONAL
1:1 BEVEL (45 DEG. FLARE)
NONE

***********************************************.*********************************



I CURRENT DATE: 07-05-2000
CURRENT TIME: 09:55:45

3
FILE DATE: 07-05-2000
FILE NAME: BOXHAPPY

**********************************************************-**********************

***********************.*** TAILWATER **************************

I
I

I

************************~*********.**'**'*********************~********************

******* REGULAR CHANNEL CROSS SECTION ****************
SIDE SLOPE H/V (X:1) 3.5
CHANNEL SLOPE V/H (ft/ft) 0.001
MANNING'S n (.01-0.1) 0.035
CHANNEL INVERT ELEVATION 1418.75· ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1418.75 ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR

(cfs) (ft) NUMBER (ft) (f/s) (psf)

0.00 1418.75 0.000 0.00 0.00 0.00

14.00 1420.56 0.160 \1.81 1.22 0.11

28.00 1421.09 0.167 2.34 1.45 0.15

42.00 1421. 48 0.172 2.73 1. 61 0.17

56.00 1421. 79 0.1"15 3.04 1. 73 0.19

70.00 1422.06 0.177 3.31 1.83 0.21

84.00 1422.29 0.179 3.54 1.91 0.22

98.00 1422.50 0.181 3.75 1.99 0.23

112.00 1422.69 0.183 3.94 2.06 0.25

126.00 1422.87 0.18-4 4.12 2.12 0.26
129.00 1422.91 0.1-84 4.16 2.13 0.26

***********,*****************~***********~***************************************

***"k********************** ROADWAY OVERTOPPING DATA **************************
*****"**************.****************,****************************************-*****

********************************************************************************

I
·1

I

I

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
50.00 ft

100.00 ft
1424.13 ft



Box at Citrus and old Happy Valley

CURRENT DATE: 07".05;,.2000
CURRENT TIME: :10 :02 :14

1
FILE DATE: 07"05-'2000
FILE NAME: BOXTO

********~**.**************************************~.*.***~**************~~*********

*************************'*
**************************

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

***********.******"*******·*.i

.********,******~***********

C I SITE DATA I CULVERT SHAPE, M1\..TERIAL, INLET I
U I-----'~~".-----".~--".--;,.-----'~--'-~--';,.;,.".------';,.----~;,.-----------'---;,.---------".1
L I INLET OUTLET CULVERT I BARRELS /

I V I ELEV. ELEV. LENGTH 1 SHAPE SPAN RISE MANNING INLET I
IN0.I (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE !
1 1 11415.13 1414,94 63.00 11 RCB 6.00 4.00 .013 CpNVENTIONALI
I 2 I I 1
I 31·/ I
1 4 I r I

I 5 I I I
I 6 I I I
************************~*******************~***********************************

****************************************************** **~***********************

SUMMARY OF CULVERT FLOWS (cfs) FILE: BOXTO DATE: 07-05-'2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1415.13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1416.29 21. 0 21.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1416.96 42.0 42.0 0.0 0.0 0.0 0.0 0.0 0;00 1
1417.53 63.0 63.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1418.04 84.0 84.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1418.51 105.0 105.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1418.94 126.0 126.0 0.0 0.0 0"0 0.0 O. O. 0.00 1
1419.36 147.0 147.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1419.78 168.0 168.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1420.27 189.0 189.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1420.54 202.0 200.2 0.0 0.0 0.0 0.0 0.0 0.00 10
:£420.58 202.0 202.0 0.0 0.0 0.0 0.0 0.0 OVERTO;pPING Qcap

*************************************************.***.~*********~*.**~******~*****

*******~************************************************************************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: BOXTO DATE: 07-05~2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1415.13 0.000 0.00 0.00 0.00
1416.29 0.000 21. 00 0.00 0.00
1416.96 0.000 42.00 0.00 0.00
1417.53 0.000 63.00 0.00 0.00
1418.04 0.000 84.00 0.00 0.00
1418.51 0.000 105.00 0.00 0.00
1418.94 0.000 126.00 0.00 0.00
1419.36 0.000 147.00 0.00 0.00
1419.78 0.000 168.00 0.00 0.00
1420.27 0.000 189.00 0.00 0.00
1420.54 -0.010 202.00 1. 80 0.89

******************************************.**************************************

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
********************************************************************************



CURRENT DATE: 07-05-2000
CURRENT TIME: 10:02:14

2
FILE DATE: 07-05-2000
FILE NAME: BOXTO

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 1( 6.00 (ft) BY 4.00 (ft) ReB
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(tt)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
********************************************************************************

0.00
21. 00
42.00
63.00
84.00

105.00
126.00
147.00
168.00
189.00
200.20

1415.13
1416.29
1416.96
1417.53
1418.04
1418.51
1418.95
1419.36
1419.78
1420.27
1420.54

0.00
1. 08
1.71
2.26
2.78
3.26
3.72
4.18
4.65
5.14
5.41

0.00 O-NF
1.16 2-M2c
1.83 2-M2c
2.40 2-M2c
2.91 2-M2c
3.38 2-M2c
3.82 2-M2c
4.23 2-M2c
4.62 2-M2c
5.\00 2-M2c
5.20 2-M2c

0.00
0.77
1.22
1. 62
1.98
2.33
2.66
2.98
3.30
4.00
4.00

0.00
0.73
1.15
1. 51
1. 83
2.12
2.40
2.66
2.90
3.14
3.26

0.00
0.73
1.15
1.51
1. 83
2.12
2.40
2.66
2.90
3.14
3.26

0.00
0.64
0.93
1.14
1. 32
1.47
1. 61
1. 73
1. 84
1.95
2.01

0.00
4.82
6.07
6.95
7.65
8.24
8.76
9.22
9.64

10.03
10.22

0.00
3.81
4.66
5.22
5.65
6.01
6.31
6.57
6.81
7.02
7.15

************************************************************,********************

E1. inlet face invert
El. inlet throat invert

1415.13 ft
0;00 ft

El. outlet invert
El. inlet crest

1414.94 ft
0.00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

*******-*******
1968.50 ft
1415.13 ft
2031.50 ft
1414.94 ft

1
0.0030

63.00 ft

***** CULVERT DATA SUMMARY ************************

BARREL SHAPE BOX
BARREL SPAN 6.00 ft
BARREL RISE 4.00 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.013
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)
INLET DEPRESSION NONE

********************************************************************************



I
I

**************************************~********************~*.*******************

3
FILE I:)1!..T:E;: 07-05-2000
FILE NAME:: BOXT6

TAILWATER**************************

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E; FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (£/s) (psf)

0.00 1414\t 94 0.000 0'.60 0.00 0.00
21.00 1415.58 0.838 0.64 3.83, 0.12
42,00 1415.87 0.853 0.93 4.66 0.17
63.00 1416.08 0.862 1.14 5.22 0.21
84.00 1416.26 0.867 1.32 5.65 0.24

105.00 1416.41 0.873 1.47 6.01 0.27
126.00 1416.55 0.877 1. 61 6.31 0.29
147.00 1416.67 0.880 1. 73 6.57 0.31
168.00 1416.78 0.-884 1.84 6.81 0.33
189.00 1416.89 0.886 1. 95 7.02 0.35
202.00 1416.95 0.888 2.01 7.15 0.36

CURRENT DATE: 07-05-2000
CURRENT TIME: 10 :02 :14

************************~****~*****************~*************~******************

************************** ROADWAY OVERTOPPING DATA **************************
********************************************************************************

*****************************-*********************************~*******'***********

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 6 . 00 f t
SIDE SLOPE H/V (X:~) 4.0
CHANNEL SLOPE V/H (ft/tt) 0.003
MANNING'S n (.0],-0.1) 0.013
CHANNEL INVERT ELEVATION 1414.94 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1414.94 ft

I
\1

I
o?t.l·.- .

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST .LENGTH
OVERTOPPING CREST ELEVATION

2.50
50.00 ft

100.0.0. ft
1420.58 ft

**************************.******************************************************

I
I
I
I



CURRENT DATE: 07-05~2000

CURRENT TIME: 10:05:14

2
FILE DATE: 07-05-2000
FILE NAME: BOXCITR

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 1( 6.00 (ft) BY 4.00 (ft)) RCB
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW

DEPTH
(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
********************************************************************************

0.00
26.00
52.00
78.00

104.00
130.00
156.00
182.00
208.00
234.00
253.00

1414.73
1415.97
1416: 71
1417.36
1417.96
1418.64
1419.14
1419.70
1420.33
1421. 00
1421.52

0.00
1.24
1.98
2.63
3.23
3.81
4.38
4.97
5.60
6.21\
6.79'

0.00 O-NF
1. 24 1-S2n
1. 98 1-S2n
2.63 1-S2n
3.23 1-S2n
3.91 3-Mlt
4.41 3-M2t
4.88 2-M2c
5.33 2-M2c
5.76 2-M2c
6.17 2-M2c

0.00
0.81
1.28
1. 70
2.08
2.45
2.80
3.15
3.48
4.00
4.00

0.00
0.84
1.33
1. 74
2.11
2.45
2.76
3.06
3.35
3.62
3.82

0.00
0.74
1. 23
1. 64
2.01
2.55
2.77
3.06
3.35
3,62
3.82

0.00
1.18
1. 66
2.02
2.31
2.55
2.77
2.97
3.15
3.32
3.44

0.00
5.88
7.05
7.92
8.62
8.48
9.38
9.90

10.35
10.77
11.05

0.00
2.05
2.47
2.75
2.96
3.14
3.29
3.42
3.54
3.65
3.72

********************************************************************************

El. inlet face invert
El. inlet throat invert

1414.73 ft
0.00 ft

El. outlet invert
El. inlet crest

1414.49 ft
0.00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1970.00 ft
1414.73 ft
2030.00 ft
1414.49 ft

1
0.0040

60.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

BOX
6.00 ft
4.00 ft

CONCRETE
0.013
CONVENTIONAL
1:1 BEVEL (45 DEG. FLARE)
NONE

********************************************************************************



CURRENT DATE: 07-05-2000
CURRENT TIME: 10:05:14

3
FILE DATE: 07-05-2000
FILE NAME: BOXCITR

**************************,******************************************************

*************************************'***************"****************************
**************************

6.00 ft
4.0
0.003
0.035

1414.49 ft
1414.49 ft

TAILWATER

REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH
SIDE SLOPE H/V (X:1)
CHANNEL SLOPE V/H (ft/ft)
MANNING I S n (. 01- 0 . 1 )
CHANNEL INVERT ELEVATION
CULVERT NO.1 OUTLET INVERT ELEVATION

****************,**********

*******

*****.** UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 1414.49 0.000 0.00 0.00 0.00

26.00 1415.67 0.331 L18 2.05 0.23
52.00 1416.15 0.337 1. 66 2.47 0.32
78.00 1416.51 0.341 2.02 2.75 0.39

104.00 1416.80 0.344 2.31 2.96 0.45
130.00 1417.04 0.346 2.55 3.14 0.49
156.00 1417.26 0.348 2.77 3.29 0.54
182.00 1417.46 0.350 2.97 3.42 0.57
208.00 1417.64 0.351 3.15 3.54 0.61
234.00 1417.81 0.353 3.32 3.65 0.64
253.00 1417.93 0.354 3.44 3.72 0.67

**~**************************-********************************.*******************

************************** ROADWAY OVERTOPPING DATA **************************
*********************************************-**************************"*********

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH

'OVERTOPPING CREST ELEVATION

2.50
50.00 ft

100.00 ft
1421. 54 ft

~*****************************************************************************~*



I
,I

Culvert at 203rd Av~nue &: U860
1

I
I

FILE DATE: 01-'03-'2001
FILE NAME: 203RDML

**********.*******~********

****.***~******~,***********

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

**************************

** ** *.:*' * * * ***:"*"";' *.* * * *.:* * * ** *-~*'

CURRENT DATE: 01-03~2001

CURRENT TIME: 07:56:58

****************************~********************************************.*******

C 1 SITE DATA t CULVERT SHAPE, MATERIAL, INLET I
U 1-----'''''''--.;;-''-'-''''--'''--'-''---'''-''--''--'.;; I-'-'-'-'---'-'-'''--'..;..;·''''''---~-'---'-'''-·''-'-'''--'-'-'-'--'''-'''------·-'·----I

L 1 INLET OUTLET CULVERT I BARRELS I

1 V 1 ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I

INO. I (ft) (ft} (ft) I MATERIAL (ft) (ft) n TYPE I
I 1 11583.18 1582.24 112.00 I 2 RCP 3.00 3.00 .013 CONVENTIONAL I
I 2 I I I
1 3 I I I

I 4 I I I
I 5 I l I
I 6 I I' I
*~*~*****~********~**~***************~**.*******~***.******~*********************

****,*,***************.***********-**************************-.W*********"*,********-***

SUMMARY OF CULVERT FLOWS (cfs) FILE: 203RDML DATE: 01-03-2001

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1583.18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1584,24 13.6 13.6 0..0 0.0 0.0 0.0 0.0 0.00 1
1584.80 27.2 27.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1585.24 40.8 40.8 0.0 0.0 0.0 0.0 0.0 0.00 1
15B5.60 54.4 54.4 0.0 0.0 0.0 0.0 0.0 0.00 1
15$~. 95 68.0 68.0 0.0 0.0 0.0 0.0 0.0 0:.00 1
1586.30 81.6 81.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1586.68 9S.2 95.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1587.11 108.8 108.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1587.60 122.4 122.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1587.67 ' 124.0 124.0 0.0 0.0 0.0 0.0 0.0 0.00 1 (250
1588.80 149.8 149.8 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

I
I

:1
,I

*************************************************************************.*******

*********************************************~**********************************

***~**********************************************************************'******

SUMW\RY OF ITERATIVE SOLUTION ERRORS FILE: 203RDML DATE: 01-03-2001

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1583.18 0.000 0.00 0.00 0.00
1584.24 0.000 13.60 0.00 0.00
1584.80 0.000 27.20 0.00 0.00
1585.24 0.000 40.80 0.00 0.00
1585.60 0.000 54.40 0.00 0.00
1585.95 0.000 68.00 O. 00 . 0.00
1586.30 0.000 81. 60 0.00 0.00
1586.68 0.000 95.20 0.00 0.00
1587.11 0.000 108.80 0.00 0.00
1587.60 0.000 122.40 0.00 0.00
1587.67 0.000 124.00 0.00 0.00

I
I

I
I

1588.16 136.0 Q100

********************************************************************************I
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



CURRENT DATE: 01-03-2001
CURRENT TIME: 07:56:58

2
FILE DATE: 01-03-2001
FILE NAME: 203RDML

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 2( 3.00 (ft) BY 3.00 (ft)) RCP
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft).

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
********************************************************************************

0.00
13.60
27.20
40.80
54.40
68.00
81. 60
95.20

108.80
122.~0

124.00

1583.18
1584.24
1584.80
1585.24
1585.60
1585.95
1586.30
1586.68
1587.11
1587.60
1587.67

0.00
1. 06
1. 62
2.06
2.42
2.77
3.12
3.50
3.93
4.42
4.49

0.00 O-NF
1. 06 1-S2n
1. 62 1-S2n
2.06 1-S2n
2.42 1-S2n
2.77 1-S2n
3.12 5-S2n
3.50 5-S2n
3.93 5-S2n
4.42 5-S2n
4.32 2-M2c

0.00
0.66
0.96
1.19
1.40
1.60
1.79
1.99
2.21
2.47
2.52

0.00
0.81
1.17
1.45
1. 68
1. 89
2.08
2.24
2.39
2.50
2.52

0.00
0.61
0.87
1.20
1.41
1. 61
1. 81
1. 94
2.22
2.40
2.52

0.00
0.57
0.83
1.04
1.20
1.35
1.48
1. 60
1.71
1. 82
1. 83

0.00
6.63
7.97
7.73
8.31
8.77
9.18
9.87
9.73

10.07
9.82

0.00
2.32
2.88
3.24
3.52
3.75
3.95
4.12
4.27
4.41
4.43

**************~*****************************************************************

E1. inlet face invert
El. inlet throat invert

1583.18 ft
0.00 ft

El. outlet invert
El. inlet crest

1582.24 ft
0.00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************
1940.50 ft
1583.18 ft
2052.50 ft
1582.24 ft

2
0.0084

112.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

CIRCULAR
3.00 ft

CONCRETE
0.013
CONVENTIONAL
GROOVED END PROJECTION
NONE

********************************************************************************



***.***.**********************************************'****************************

**-**************~*.********************************************'**.**~************

I
I
I
I

CURRENT DATE: 01~03-2001

CURRENT TIME: 07:56:58

********'****************** TAILWATER

3
FILE DATE: 01-03-2001
FILE NAME: 203RDML

*************************.

I
i ,

I
'·"1' '

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 8.00 ft
SIDE SLOPE H/V (X:1) 4.0
CHANNEL SLOPE V/H (ft/ft) 0.008
MANNING'S n (.01-0.1) 0.035
CHANNEL INVERT ELEVATION 1582.24 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1582.24 ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

***********************************,*********************************************

I
I
'I
I

FLOW
(cfs)
0.00

13 .60
27.20
40.80
54.40
68.00
81.60
95.20

108.80
122.40
124.00

W.S.E.
(ft)

1582.24
1582.81
1583.07
1583.28
1583.44
1583.59
1583.72
1583.84
1583.95
1584.06
1584.07

FROUDE
NUMBER

0.000
0.542
0.555
0.561
0.565
0.568
0.571
0.573
0.575
0.576
0.577

DEPTH
(ft)
0.00
0.57
0.83
1.04
1.20
1.35
1.48
1. 60
1.71
1_82
1. 83

VEL,
(fls)

0.00
2.32
2.88
3.24
3.52
3.75
3.95
4.12
4.27
4.41
4.43

SHEAR
(psf)
0.00
0.30
0.44
0.54
0.63
0.71
0.78
0.84
0.90
0.95
0.96

************************** ROADWAY OVERTOPPING DATA **************************
*****************~-****~**********************************************,***********

I
WEIR COEFFICIENT
EMBANKMENT TOP W.IDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
100.00 ft
100.00 ft

1588.80 ft

I

I
I
I

*****************************************************************.***************



*****************'************************************************************.***

****************************************************************************.****

******************~**********.*~***-**************-~**'*'**'**************~***********

%. FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

DATE: 06~22-2000

1
FILE DATE: 06-22-2000
FILE NAME: CONN605

****'****~************'*****

>~ ~ * ~*.'~.7f>~·ft * * *,~ * *"* * * * * * **.** *

FLOW
ERROR (cis)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

<2> TOLERANCE (%) = 1.000

FILE: CONN605

TOTAL
FLOW (cfs)

0.00
3.90
7.80

11. 70
15.60
19.50
23.40
27.30
31.20
35.00
39. 00

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

HEAD
ERROR (ft)

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

HEAD
ELEV (ft)

1497.06
1497.95
1498.31
1498.52
1498.80
1499.08
1499.50
1500.15
1499.52
1499.64
1499.78

SUMMARY OF ITERATIVE SOLUTION ERRORS

<1> TOLERANCE (ft) = 0.010

**~~~**********~~~******'**'

Cu1verts at CONN60S & US60

**************************

CURRENT DATE: 06-22-2000
CURRENT TIME: 11: 15: 47

* * * ** * * * * *'* * * '* * * * *.ni * * ** * **** *'***'* * * * * *.*,**;* *,,,* *,* * ****t** * *:** ,*",****..*;.* * ** * ** *.",.",*.* *
ci SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U I-------------~----------~~I-------------~~----~--------~--------------~-~-I
L·' .INLET OUTLET CULVERT I BARRELS I

I v I ELEV. ELEV. LENGTH I SHAPE SPAN R:;I:SE MANNING INLET I
INo.1 (ft) (ft) (ft) I MATERIAL (tt) (ft) n TYPE I
I 1 11497.06 1496.56 100.00 I 2 CSP 2.00 2.00 ,024 CONVENTIONAL I
I 2 I I I
I 3 I I I
I 4 I II
I 5 I I I
I 6 I I I
*****~**************************************************************************

********************~*********'*.*******.**********~'*******-************~*-********

SUMMARy OF CULVERT FLOWS (cfs) FILE: CONN605 DATE: 06-22-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1497.06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1497.95 3.9 3.9 0.0 0.0 0.0 0.0 0.0 0.00 1
1498.31 7.8 7.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1498.52 11.7 11.7 0.0 0.0 0.0 0.0 D.O 0.00 1
1498.80 15.6 15.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1499.08 19.5 19.5 0.0 0.0 0.0 0.0 0.0 0.00 1
1499.50 23.4 23.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1500.15 27.3 27.3 0.0 0.0 0;0 0.0 0.0 0.00 1
1499.52 31.2 31.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1499.64 35.0 35.0 0.0 0.0 0.0 0.0 . 0.0 0.00 1 Q50
1499.78 39.0 39.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q100
1502.67 58.5 58.5 0.0 0.0 0.0 0.0' 0.0 OVERTOPPING

***~*************~************************************ **************************

********************************************************************************

I
I
I
I
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I
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I
,,1

I
I



CURRENT DATE: 06-22-2000
CURRENT TIME: 11:15:47

2
FILE DATE: 06-22-2000
FILE NAME: CONN605

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 2( 2.00 (ft) BY· 2.00 (ft)) CSP
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
**************************************************************************.******

0.00
3.90
7.80

11.70
15.60
19.50
23.40
27.30
31. 20
35.00
39.00

1497.06
1497.95
1498.31
1498.52
1498.80
1499.08
1499.50
1500.15
1499.52
1499.64
1499.78

0.00
0.62
0.94
1.20
1.42
1.61
1. 79
1. 97
2.16
2.36
2.60

0.00 O-NF
0.89 3-Mlt
1. 25 3-Mlt
1. 46 3-M1t
1. 74 3-Mlt
2.02 3-M2t
2.44 3-M2t
3.09 3-M2t
2.46 3-Mlf
2.58 3-Mlf
2.72 3-Mlf

0.00
0.64
0.94
1.20
1.49
2.00
2.00
2.00
2.00
2.00
2.00

0.00
0.48
0.69
0.85
0.99
1.11
1.23
1. 33
1.42
1.50
1. 59

0.00
1.15
1.37
1.53
1. 66
1. 77
1. 87
1. 95
2.00
2.00
2.00

0.40
1.15
1. 37
1. 53
1. 66
1. 77
1. 87
1.95
2.03
2.10
2.17

0.00
1. 05
1. 70
2.27
2.81
3.32
3.86
4.40
4.97
5.57
6.21

0.00
1. 74
2.07
2.29
2.46
2.60
2.72
2.83
2.93
3.01
3.10

*"****************************************************************~**************

El. inlet face invert
El. inlet throat invert

1497.06 ft
0.00 ft

El. outlet invert
El. inlet crest

1496.56 ft
0.00 ft

*********.***********************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1950.00 ft
1497.06 ft
2050.00 ft
1496.56 ft

2
0.0050

100.00 ft

***** CULVERT DATA SUMMARY
'BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

CIRCULAR
2.00 ft

CORRUGATED STEEL
0.024
CONVENTIONAL
GROOVED END PROJECTION
NONE

*********-***********************************************************************.



I

;1
j I

CURRENT DATE: 06-22-2000
CURRENT TIME: 11:15:47

3
FILE DATE: 06-22-2000
FILE NAME: CONN605

********************************************************************************

***************************************~*********,*****************************~*;-1
"

**********'**************** TAILWATER **************************

I
I

******* REGULAR CHANNEL CROSS SECTION ****************
SIDE SLOPE Hrv (X:1) 4.0
CHANNEL SLOPE V/H (ft/ft) 0.006
MANNING I S IT (.01-0.1) 0.035
CHANNEL INVERT ELEVATION 1496.96' ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1496.56 ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

***********************~***********~****************** ****************.**********

************************** ROADWAY OVERTOPPING DATA **************************
*************************************************************************"******-*

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
48.00 ft

100.00 ft
1502.67 ft

SHEAR
(psf)
0.00
0.30
0.39
0.46
0.51
0.56
0.59
0.63
0.66
0.69
0.72

VEL.
(£Is)
0.00
1. 74
2.07
2.29
2.46
2.60
2.72
2.83
2.93
3.01
3.10

DEPTH
(ft)
0.00
0.75
0.97
1.13
1.26
1.37
1.47
1.55
1. 63
1. 70
1. 77

FROUDE
NUMBER

0.000
0.355
0.370
0.380
0.187
0.392
0.396
0.400
0.404
0.407
0.410

W.S.E.
(ft)

1496.96
1497.71
1497.93
1498.09
1498.22
1498.33
1498.43
1498.51
1498.59
1498.66
1498.73

FLOW
(cfs)
0.00
3.90
7.80

11.70
15.60
19.50
23.40
27.30
31.20
35.00
39.00

I
I
!

-'I


'I

"I

&*******************************************************************************

,I

I
,I



*******************************~********************.*****************.**********

********************************************************************************

****.************************************************************************.****

1
FILE DATE: 06-22-2000
FILE NAME: JOMNCML

**************************
****.****~.*****~*,*******'***'

<2> TOLERANCE (%) = 1.000

CULVERT SHAPE, MATERIAL ,INLET I
-'--'--------~----~-~-----------_·~---~---~----'--~-~I
BARRELS' I
SHAPE SPAN RISE MANNING INLET I
MATERIAL (ft) (ft) n TYPE I
2 CSP 2.50 2.50 .024 CONVENTIONAL I

I
I
I.
I
I

FHWA CULVERT ANALYSIS
BY-8, VERSION 6.1

CULVERT
LENGTH

(ft)
107.00

OUTLET
ELEV.
(ft)

1465.68

SITE DATA

INLET
ELEV.
(ft)

1466.21

-------~-----~--~---------

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: JOMAXML DATE: 0,6-22-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1466.21 0.000 0.00 0.00 0.00
1466.99 0.000 4.80 0.00 0.00
1467.35 0.000 9.60 0.00 0.00
1467.65 0.000 14.40 0.00 0.00
1467.91 0.000 19.20 0.00 0.00
1468.15 0.000 24.00 0.00 0.00
1468.38 0.000 28.80 0.00 0.00
1468.57 0.000 33.60 0.00 0.00
1468.79 0.000 38.00 0.00 0.00
1469.13 0.000 43.20 0.00 0.00
1469.27 0.000 48.00 0.00 0.00

<1> TOLERANCE (ft) = 0.010

***********************************************~~**~*****.********.***************

Culverts at Jomax &:. U560

*******************.*"******

I C
lu
I L
Iv
INO.
I 1
I 2
I. 3
I 4
I. 5
I. 6

**************************

CURRENT DATE:. 06-22-'-2000
CURRENT TIME: 11:18:47

******************~****~~******************f***~*'***********~******************

SUMMARY OF CULVERT FLOWS {cfs) FILE: JOMAXML DATE: 06-22-2000

ELEV (ft) . TOTAL 1 2 3 4 5 6 ROADWAY ITR
1466.21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1466.99 4,8 4.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1467.35 9.6 9.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1467.65 14.4 14.4' 0.0 0.0 0.0 0.0 0.0 0.00 1
1467.91 19.2 19.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1468.15 24.0 24.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1468.38 28.8 28.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1468.57 33.6 33.6 O~Q 0.0 0.0 0.0 0.0 0.00 1
l468.83 38.0 38.0 0.0 0.0 0.0 0.0 0.0 0.00 1 050
1469.13 43.2 43.2 0.0 0.0 0.0 0,.0 0,0 0.00 1
1469.27 48.0 48.0 0.0 0.0 0.0 0.0 . O. a 0.00 1
1471. 72 68.7 68.7 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

********************************************~********* **********.****************

1469.00 42.0 Q100
***************************************************************.****************

I

I
,I

:1
:1

I
I
I
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I
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I
,I
;1,
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I



CURRENT DATE: 06-22-2000
CURRENT TIME: 11:18:47

2
FILE DATE: 06-22-2000
FILE NAME: JOMAXML

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 2( 2.50 (ft) BY 2.50 (ft» CSP
******************************************~*********************.****************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
***.*****************************************************************************

0.00
4.80
9.60

14.40
19.20
24.00
28.80
33.60
38.00
43.20
48.00

1466.21
1466.99
1467.35
1467.65
1467.91
1468.14
1468.38
1468.57
1468.79
1469.13
1469.27

0.00
0.68
1. 01
1.28
1.50
1.71
1.90
2.08
2.26
2.49
2.72

0.00 O-NF
0.78 2-M2c
1.14 2-M2c
1.44 2-M2c
1. 70 2-M2c
1. 93 2-M2c
2.17 2-M2c
2.36 2-M2c
2.58 2-M2c
2.92 2-M2c
3.06 2-M2c

0.00
0.65
0.94
1.18
1.41
1. 64
1. 89
2.50
2.50
2.50
2.50

0.00
0.50
0.72
0.88
1. 03
1.16
1.28
1. 38
1.48
1.58
1. 66

0.00
0.50
0.72
0.88
1. 03
1.16
1.28
1.38
1.48
1.58
1. 66

0.00
0.37
0.55
0.68
0.80
0.90
1. 00
1. 08
1.15
1.23
1.30

0.00
3.39
4.11
4.63
5.03
5.40
5.72
6.05
6.30
6.64
6.93

0.00
1. 37
1. 72
1.96
2.13
2.28
2.41
2.52
2.61
2.71
2.79

**************************************************,******************************

El. inlet face invert
El. inlet throat invert

1466.21 ft
0.00 ft

El. outlet invert
El. inlet crest

1465.68 ft
0.00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1946.00 ft
1466.21 ft
2053.00 ft
1465.68 ft

2
0.0050

107.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

CIRCULAR
2.50 ft

CORRUGATED STEEL
0.024
CONVENTIONAL
MITERED TO CONFORM TO SLOPE
NONE

***********************************************************'*********************



********************************************~*~******* *****************'*********

************************************************************.********************

I
I
I
I

CURRENT DATE: 06-22-2000
CURRENT TIME: 11:18:47

************************** TAILWATER

3
FILE DATE: 06-22-2000
FILE NAME: JOMAXML

*****************~********

I
I
~I

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 8.00 ft

,SIDE SLOPE HIV (X: 1) 4.0
CHANNEL SLOPE V/H (ft/ft) 0.005
MANNING'S n (.01-0.1) 0.035
CHANNEL INVERT ELEVATION 1465.68 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1465.68 ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

I,

"I

FLOW
(C£s)
0.00
4.80
9.60

14.40
19.20
24.00
28.80
33.60
38.00
43.20
48.00

W.S.E,
(ft)

1465.68
1466.05
146-6.23
1466.36
146-6.48
1466.58
1466.68
1466.76
146~.83

1466.91
1466.98

FROUDE
NUMBER

0.000
0.398
(}.410
0.416
0.420
0.423
0.425
0.427
0.428
0.429
0.431

DEPTH
(ft)
0.00
0.37
0.55
OAi8
0.80
0.90
1. 00
1. 08
1.15
1.23
1.30

VEL.
(f!s)

0.00
1.37
1. 72
1. 96
2.13
2.28
2.41
2.52
2.61
2.71
2.79

SHEAR
(psf)
0.00
0.11
0.17
0.21
0.24
0.27
0.30
0.33
0.35
0.37
0.3-9

**********************~*********************************************************

************************** ROADWAY OVERTOPPING DATA **************************
****.*****************************************************~**********************

:1
WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
50.00 ft

100.00 ft
1471.72 ft

(I

:1,

********************************************************************************



I
I!

I
Culverts at Happy Valley « US60

CURRENT DATE: 06-22-2000
CURRENT TIME: 11: 35:37

1
FILE DATE: 06-22":'2000
FILE ;NAME: HAPVALML

***********.*****.************~*****.~*************.****~********.****.**************

**********~****-************'~**,***'*~*****:**~*********~**********~******.****.~*:****

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U I~---~~------~":'~~----~-----I~--~---~-----~------------~~~-------~------~~--I
L I INLET OUTLET CULVERT BARRELS ' I

I V I ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET I
INo. I (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE I
I 1 11419.58 1418.99 118.00 2 RCP 3.00 3.00 .013 CONVENTIONAL I
I 2 I I
I 3 , I
I 4 I I
I 51 I
I 6 I I
*'*****'****.***,****~.**'************************************************-******~****~

I
I

**************************
***********-**"*************

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

**********.****,************
*.****'*********************

** * * * **** * ** * * * * * **.* * *""* * **"* * *"** ***,** * * * * ** ** ** **** * *.* ** **** * * * *'* * * * *-* *-* * * * * * *** *

****************************************************-****************************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: HAPVALML DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (ets) ERROR (cfs) ERROR

1419.99 0.000 0.00 0.00 0.00
1420.74 0.000 10.60 0.00 0.00
1420.98 0.000 21.20 0.00 0.00
1421.36 0.000 31. 80 0.00 0.00
1421. 69 0.000 42.40 0.00 0.00
1421. 97 0.000 53.00 0.00 0.00
1422.24 0.000 63.60 0.00 0.00
1422.62 0.000 74.20 0.00 0.00
1422.92 0.000 84.80 0.00 0.00
1423.24 0.000 95.40 0.00 0.00
1423.27 0.000 96 .00 0.00 0.00

SUMMARY OF CULVERT FLOWS (c:fs) FILE: HAPVALML DATE,: 06';"22~2000

ELEV (ft) TOTAL 1 2 3 4 :> 6 ROADWAY ITR
1419.99 0.0 0.0 0.0 0.0 0.0 0.0 O~O 0.00 1
1420.74 10,6 10.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1420.98 21.2 21.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1421. 36 31.8 31.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1421.69 42.4 42.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1421. 97 53.0 53.0 0.0 0.0 0.0 0.0 0.0 0',00 1
1422.24 63.6 ·63.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1422.62 74.2 74.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1422.92 84.8 84.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1423.24 95.4 95.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1423.27 96.0 96.0 0.0 0.0 0.0 0.0 0.0: 0.00 1 Q50
1425.64 158.7 158.7 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

*******************~*******,*************************, ************.****************

1423.42 106.0 Q100
********************************************************************************

<2> TOLERANCE(%) = 1. 000<1> TOLERANCE (ft) = 0.010

I
,I

I

I
,I
:1

*************************************~**************** *********'*****************



CURRENT DATE: 06-22-2000
CURRENT TIME: 11:35:37

2
FILE DATE: 06-22-2000
FILE NAME: HAPVALML

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 2( 3.00 (ft) BY 3.00 (ft») RCP
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft).

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
********************************************************************************

0.00
10.60
21.20
31. 80
42.40
53.00
63.60
74.20
84.80
95.40
96.00

1419.99
1420.74
1420.98
1421.36
1421. 69
1421. 97
1422.24
1422.62
1422.91
1423.24
1423.27

0.00
0.92
1.40
1. 78
2.11
2.39
2.66
2.93
3.21
3.51
3.53

0.41 O-NF
1.17 3-M1t
1. 40 1-S2n
1. 78 1-S2n
2.11 1-S2n
2.39 1-S2n
2.66 1-S2n
3.043-Mlt
3.33 3-Mlt
3.66 3-M1t
3.69 3-Mlt

0.00
0.67
0.96
1.20
1.41
1. 61
1. 80
2.01
2.23
2.51
2.53

0.00
0.71
1. 02
1.27
1.48
1. 66
1. 83
1. 97
2.12
2.24
2.25

0.00
i.56
0.97
1.07
1.28
1.56
1. 73
2.58
2.69
2.79
2.80

1. 00
1. 56
1. 82
2.02
2.19
2.33
2.46
2.58
2.69
2.79
2.80

0.00
1. 43
5.38
7.03
7.38
7.16
7.55
5.75
6.35
7.00
7.04

0.00
1.85
2.29
2.58
2.80
2.98
3.14
3.28
3.40
3.51
3.51

*****************************************************************************.***

El. inlet face invert
El. inlet throat invert

1419.58 ft
0.00 it

El. outlet invert
El. inlet crest

1418.99 it
0.00 ft

*****************************************************'***************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1937.00 ft
1419.58 ft
2055.00 ft
1418.99 ft

2
0.0050

118.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************
CIRCULAR

3.00 it
CONCRETE
0.013
CONVENTIONAL
GROOVED END PROJECTION
NONE

********************************************************************************



t
I
I CURRENT DATE: 06-22-2000

CURRENT TIME : 11: 35 : 37

3
FILE DATE: 06-22-2000
FILE NAME: HAPVALML

*********.*************************"********.********* **************************~**

************************** TAILWATER **************************

I
:1

******************'******************'******~*********.**********~*****************

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 8.00 ft
SIDE SLOPE H/V (X:1) 4.0
CHANNEL SLOPE V/H (ft/ft) 0.005
MANNING'S n (.01-0.1) 0.035
CHANNEL INVERT ELEVATION 1419.99 f·t
CULVERT NO.1 OUTLET INVERT ELEVATION 1418.99 ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

**~*******************~******************************* ******'******'**************

I
:1

FLOW
(cfs)
0.00

10.60
21.20
31.80
42.40
53.00
63.60
74.20
84.80
95.40
96.00

W.S.E.
(ft)

1419.99
1420.55
1420.81
1421. 01
1421.18
1421. 32
1421.45
1421.5?
1421. 68
1421. 78
1421.79

FROUDE
NUMBER

0.000
0.434
0.445
0.450
0.453
0.455
0.457
0.459
0.460
0.462
0.462

DEpTH
(ft)
0.00
0.56
0.82
1.02
1.19
1.33
1.46
1. 58
1. 69
1. 79
1.80

VEL.
(f/s)
0.00
1.85
2.29
2.58
2.80
2.98
3.14
3.28
3.40
3.51
3.51

SHEAR
(psf)
0.00
0.19
0.28
0.34
0.40
0.45
0.49
0.53
0.57
0.60
0.61

**** *** *** ** ** ** ** ******** ROADWAY OVERTOPPING DATA· ** **** *** ******** *** **.* ***
**************************************************~***************.-*************

****************************************"****************************************

I
I

I
:1

I
I

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
52.00 ft

100.00 ft
1425.64 ft



I
I
I

Culverts at Norwich &: US6a

CURRENT DATE: 06~22"'-2000

CURRENT TIME: 11:36:43

1
FILE DATE: 06-22-2000
FILE NAME: NORWICH

**************************************************~*******~*********************

** * *.* '* ** *.*.***** * **.** ** **'*.** *.*.* *** *****.***** *-1;.**'-1; * -I;***********'***:*'/' **-1; ** * ** ** * ***
C I SITE DATA I CULVERT SHAPE; MATERIAL, INLET I
U I----"'-·...:...-'~---.,..----_-- ... ------I-"'----~.;-;:.."'-------'-----.,..-~----- ...----:---"'-----------1
L I INLET OUTLET CULVERT I BARRELS I
V I ELEV. -. ELEV. LENGTH I SHAPE SPAN RISE MANNING .INLET I

N0.1 (ft) (tt). (it) I MATERIAL (ft) (ft) n TYPE I
1 11388.43 1387.82 122.00 I 2 RCP 2.50 2.50 .013 CONVENTIONAL I
2 I I I
3 I I I
4II I
5 I I I
6 I I I

*** ** *.* * ** *** ***.* *** * * *** ***** *** * ***** ** **** ** **** **** **** ** ** * *** *~ ** * ** ***** *

II
,I

**************************
**************************

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

*****************~***.*****

**********~***************

:1

II
i

",.··1;
i

I

***~*********************~*******************~*******~**************************

SUMMARY OF CULVERT FLOWS (-ds) FILE: NORWICH DATE: 06"'22-2000

ELEV (tt) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1388.43 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1389.16 6.1 6.1 0.0 0.0 0.0 0.0 0.0 0.00 1
1389.53 12.2 12.2 0.0 0.0 0.0 0.0 0.0· 0.00 1 /.,.:
1389.83 18.3 18.3 0.0 0.0 0.0 0.0 0.0 0.00 1 (/
1390.09 24.4 24.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1390.32 30.5 30.5 0.0 0.0 0.0 0.0 0.0 0.00 1
1390.53 36.6 36.6 0.0 0.0 D.O 0.0 0.0 0.00 1
1390.92 42.7 42.7 0.0 0.0 0.0 0.0 0.0 0;00 1
1391.15 48.8 48.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1391.51 54 .9 54.9 0.0 0.0 0.0 0;0 0·9 0.00 1
1391.52 55.0 55.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q50
1394.16 91.0 91. 0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

******************************************"*********** *****.***************~*****

1391.65 61.-0 Q100
*************************************************************************~******

********************************************************************************

*******************************************************~*.*******************.***

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: NORWICH DATE: 06-22"'-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1388.43 0.000 0.00 0.00 0.00
1389.16 0.000 6.10 0.00 0.00
1389.53 0.000 12.20 0.00 0.00
1389.83 0.000 18.30 0.00 0.00
1390.09 . 0.000 24.40 0.00 0.00
1390.32 0.000 30.50 0.00 0.00
1390.53 0.000 36.60 0.00 0.00
1390.92 0.000 42.70 0.00 0.00
1391.15 0.000 48.80 0.00 0.00
1391.51 0.000 54.90 0.00 0.00
13 91. 52 0.000 55.00 0.00 0.00

:1
I
I
I
I

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



CURRENT DATE: 06-22-2000
CURRENT TIME: 11:36:43

2
FILE DATE: 06-22-2000
FILE NAME: NORWICH

**********-**********************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 2( 2.50 (ft) BY 2.50 (ft)) Rep
******************************************************************"**************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
********************************************************************************

0.00
6.10

12.20
18.30
24.40
30.50
36.60
42.70
48.80
54.90
55.00

1388.43
1389.16
1389.53
1389.83
1390.09
1390.32
1390.53
1390.92
1391.15
1391.51
1391.51

·0.00
0.73
1.10
1.40
1.66
1. 89
2.10
2.30
2.50
2.72
2.72

0.00 O-NF
0.73 1-S2n
1.10 1-S2n
1.40 1-S2n
1. 66 1-S2n
1. 89 I-S2n
2.10 1-S2n
2.49 3-Mlt
2.72 3-Mlt
3.08 3-Mlf
3.083-Mlf

0.00
0.54
0.77
0.96
1.13
1.29
1.44
1. 59
1. 75
1. 94
1. 94

0.00
0.56
0.81
1. 01
1.17
1.31
1.45
1.57
1. 68
1. 78
1.78

0.00
0.46
0.71
0.91
1. 07
1.21
1.35
2.31
2.43
2.50
2.50

0.00
1.12
1.45
1. 68
1. 88

·2.04
2.18
2.31
2.43
2.54
2.54

0.00
4.82
5.29
5.67
6.10
6.45
6.80
4.53
5.04
5.59
5.60

0.00
4.91
5.83
6.46
6.94
7.33
7.68
7.98
8.25
8.50
8.50

********************************************************************************

El. inlet face invert
El. inlet throat invert

1388.43 ft
0.00 ft

El. outlet invert
El. inlet crest

1387.82 ft
0.00 ft

*************.**,********************~********************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1939.00 ft
1388.43 ft
2061.00 ft
1387.82 ft

2
0.0050

122.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

CIRCULAR
2.50 ft

CONCRETE
0.013
CONVENTIONAL
GROOVED END PROJECTION
NONE

********************************************************************************



************************************~***************** *.*************************

********************-************************************************************

II
. I

!

I
I
I

CURRENT DATE: 06-22-2000
CURRENT TIME: 11:36:43

*************.************* TAILWATER

3
FILE DATE: 06-22-2000
FILE NAME: NORWICH

**************************

I
I

******* REGULAR CHANNEL CROSS SECTION ****************
SIDE SLOPE HIV (X:1) 1.0
CHANNEL SLOPE VIH (ft/ft) 0.006
MANNING'S n (.01-0.1) 0.013
CHANNEL INVERT ELEVATION 1387.82 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1387.82 ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

********************************************.********* ****~**********************

;1
I

II

;1
il
i

FLOW
(cfs)
0.00
6.10

12.20
18.30
24.40
30.50
36.60
42.70
48.80
54.90
55.00

W.S.E.
(ft)

1387.82
1388.94
1389.27
1389.50
1389.69
1389.86
1390.00
1390.13
1390.25
1390.36
1390.36

FROUDE
NUMBER

0.000
0.818
0.855
0.877
0.893
0.904
0.915
0.924
0.932
0.939
0.939

DEPTH
(ft)
0.00
1.12
1.45
1. 68
1.88
2.04
2.18
2.31
2.43
2.54
2.54

VEL.
(f/s)
0.00
4.91
5.83
6.46
6.94
7.33
7.68
7.98
8.25
8.50
8.50

SHEAR
(psf)
0.00
0.44
0.57
0.67
0.75
0.81
0.87
0.92
0.97
1. 01
1. 01

*********************-k-**** ROADWAY' OVERTOPPING DATA **************************
**************************************.***********.*****-************.**************

il
WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
52.00 ft

100.00 ft
1394.16 ft

II
I,

I

********************************************************************************



********~*************************~*********************************************

*.*~** * * * *"**"* * * ** *-*"** *' * * **"* *"* ** * *:* **..* * **-** * *** **.7:"* * * *~ * * ** *** * * * * ** *.* *.* ** ** ** * * * **

***************~************************************************~***************

1
FILE DATE: 06-10-2000
FILE N~E: CMPBRAD

**************************
**************************

FHWA CULVERT ANALYStS
HY-8, VERSION 6.1

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CMPBRAD DATE: 06-10~2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cis) ERROR (cis) ERROR

1580.00 0.000 0.00 0.00 0.00
1581.83 0.000 4.50 0.00 0.00
1582.15 0.000 9.00 0.00 0.00
1582.52 0.000 13 .50 0.00 0.00
1582.81 0.000 18.00 0.00 0.00
1583.33 0.000 22.50 0.00 0.00
1584.19 0.000 27.00 0.00 0.00
1585.22 0.000 31. 50 0.00 0.00
1586.32 -0.002 35.00 0.31 0.89
1586.38 -0.002 40.50 0.23 0.57
1586.41 -0.003 45.00 0.39 0.87

********~~****************

**************************

Culvert at Bradley Sta 19+60

CURRENT DATE: 06~10~2000

CURRENT TIME: 13 :15: 38.

C I·· SITE DATA I CULVERT SHAPE, MATERIAL,. INLET I
u r~----~~-----~~~---------~-I----~~~--------------~-------~-------------~---I
LI INLET OUTLET . CULVERT [ BARRELS I

I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
INO.I (ft) (ft) (it) I MATERIAL (ft) (ft) n TYPE I
I 1 11580.00 1579.91 119.00 I 1 CSP 2.00 2.00 .. 024 CONVENTIONAL I
I 2 I I I
I 3 I I I
I 4 I I I
I 5 I I I
I 6 I I I
********************************************************************************

\
•

SUPlMARY OF CULVERT FLOWS (cis) FILE: CMPBRAD DATE: 06-10-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1580.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1581.83 4.5 4.5 0.0 0.0 0.0 0.0 0.0 0.00 1
1582.15 9.0 9.0 0.0 0.0 0,0 0.0 0.0 0.00 1
1582.52 13 .5 13.5 0.0 0.0 0.0 0.0 0.0 0.00 1
:1.582.81 18.0 18.0 0.9 0.0 0.0 0.0 0.0 0.00 1
1583.33 22.5 22,5 0.0 0.0 0.0 0.0 0.0 0.00 1
1584.19 27.0 27.0 0.0 f.l. 0 0.0 0.0 0.0 0.00 1
1585.22 31. 5 31. 5 0.0 0.0 0.0 0.0 0.0 0.00 1
1586.32 35.0 31.5 0.0 0.0 0.0- 0.0 0.0 3.19 13
1586.38 40.5 31.5 0.0 0.0 0.0 0.0 0.0 8.77 7
1586.41 45.0 31. 5 0.0 0.0 0.0 0.0 0.0 13.11 5
1586.27 31.5 31.5 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

* ** ** * * * * * ** * * * * * * * * * * *** * *** * * * ** * * * ** ** * * * *._*-* * **-** * *.* * * '* * * ** * * **** * ** * ** * ** * **

,I

)--'
I
I

[" I
I
;

I,
II

i'; )1

)1

rl
il
II
11
r

il
il

********************************************************************************

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
********************************************************************************



CURRENT DATE: 06-10-2000
CURRENT TIME: 13:15:38

2
FILE DATE: 06-10-2000
FILE NAME: CMPBRAD

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft)) CSP
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
********************************************************************************

0.00
4.50
9.00

13.50
18.00
22.50
27.00
31. 50
31. 50
31. 50
31. 50

1580.00
1581. 83
1582.15
1582.52
1582.81
1583.33
1584.19
1585.22
1585.22
1585.22
1585.22

0.00
1. 04
1.57
2.06
2.63
3.33
4.19
5.22
5.22
5.22
5.22

0.00 O-NF
1. 83 3-M2t
2.15 3-M2t
2.52 3-M2t
2.81 3-M2t
3.07 3-M2t
3.29 3-M2t
3.493-M2t
3.64 3-M2t
3.85 3-M2t
4.01 3-M2t

0.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

0.00
0.74
1. 07
1.32
1. 52
1. 68
1. 81
1.94
1. 94
1. 94
1. 94

0.00
1. 73
1. 73
1. 73
1. 73
1. 73
1. 73
1. 73
1. 73
1. 73
1. 73

0.00
1. 73
2.24
2.61
2.90
3.16
3.38
3.58
3.73
3.94
4.09

0.00
1.57
1. 57
1.57
1. 57
7.83
9.39

10.96
10.96
10~96

10:96

0.00
0.38
0.45
0.50
0.53
0.56
0.59
0.61
0.63
0.65
0.67

**************************************************************************"******

El. inlet face invert
El. inlet throat invert

1580.00 ft
0.00 ft

El. outlet invert
El. inlet crest

1579.91 ft
O. 00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1941.00 ft
1580.00 ft
2060.00 ft
1579.91 ft

1
0.0008

119.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

CIRCULAR
2.00 ft

CORRUGATED STEEL
0.024
CONVENTIONAL
SQUARE EDGE WITH HEADWALL
NONE

********************************************************************************



I
I
I CURRENT DATE: 06-10-2000

CURRENT TIME: 13:15:38

3
FILE DATE: 06-10-2000
FILE NAME: CMPBRAD

**********************.*****~********'********************~**********************

**************************TAILWATER
******************************************************-**************************

I,
'II ******* REGULAR CHANNEL CROSS SECTION ****************

SIDE SLOPE H/V (X:l) 4.0
CHANNEL SLOPE V/H (ft/ft) 0.000
MANNING'S n (.01-0.1) 0.035
CHANNEL INVERT ELEVATION 1579.91'ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1579.91 ft

* * * * *** UNIFORM FLOW RATING CuRVE FOR DOWNSTREAM CHANNEL

'I,1

FLOW
(cfs)
0.00
4.50
9.00

13 .50
18.00
22.50
27.00
31.50
35.00
40.50
45.00

W.S.E.
(ft)

1579.91
1581. 64
1582.15
1582.52
1582.81
1583.07
1583.29
1583.49
1583.64
1583.85
1584.01

FROUDE
NUMBER

0.000
0.051
D.053
0.054
0.055
0.056
0.057
0.057
0.058
0.05S
0.058

DEPTH
(ft)
0.00
1. 73
2.24
2.61
2.90
3.16
3.38
3.58
3.73
3.94
4.09

VEL.
(f/s)
0.00
0.38
0.45
0.50
0.53
0.56
0.59
0.61
0.63
0.65
0.67

SHEAR
(psf)
0.00
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.03
0.03

******************************'********~*****'****~***********"********************

************************** ROADWAY OVERTOPPING DATA **************************
******************'**************************************************************il

f

II
WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
100.00 ft
100.00 ft

1586.27 ft

********************************************************************************

I
I



I
I
I

Culvert at Happy Valley Sta 8+00

CURRENT DATE: 07';05-2000
CURRENT TIME: 09 :50 :39

1
FILE DATE: 07-05-2000
FILE NAME: CMPHAPVL

*****************************************************************************~**

C I; SITE DATAl CULVERT SHAPE, ~TERIAL, INLET I
U 1------'·...:-'----·....----·--...·'-----1 '-,..-----'-,.;..----,..-'-'~---'-- .. --------------'----------I
L I INLET OUTLET CULVERT I BARRELS I

I v I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
INO. I (ft) (ft) (ft) -I MATERIAL (ft) (ft) n TYPE 1

I 1 11421.75 1421. 5881. 001 1 CMPA 2; 92 2.00 .025 CONVENTIONAL 1

I 2 I 1 I
1 3 1 I I
I 4 I 1 I
I 5 I I I
I 6 I I I
* * *.-Ji.*"** * * *~* * *** **'1! ** ** * *.:..* ** * * *"* * * **'* *'* * ***.* ** * * ** ** * * ** *-*.***** * ** *. ** *',*.* * * * * * * * *

:1
"·1i !'

·'.··..·1• 'J

i

****************,***-****,~**

**************************
FHWA CuLVERT ANALYSIS

HY-8, VERSION.6.1
**'************'**********'**
**************************

II

'11

II

** *** ** ** * ** *** ***.*** ** *** ** ***** *** ***** ** ***** **** *** ** ***~** **** **** * ** ** ** * '"
SUMMARY OF CULVERT FLOWS (cis) FILE: CMPHAPVL DATE: 07 .. 05-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADW.AY ITR
1421.75 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1422.53 3.0 3.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1422.89 6.0 6.0 0.0 0.0' 0.0 0'.0 0.0 0.00 1
1423.19 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1423.43 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1423.79 15.0 15.0 0.0 0.0 0.0 fr.O 0.0 0.00 1
1424.06 18.0 18.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1424.49 20.0 20.0 0.0 0.0 0.0 0.0 0.0 0.00' 1
1425.28 24.0 24.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1425.68 27.0 26.1 0.0 0.0 0.0 0.0 0.0 0.00 30
1425.85 30.0 26.7 0.0 0.0 0.0 0.0 0.0 2.98 15
1.425.80 26.7 26.7 0.0 0.0 0 •. 0 0.0 0.0 .PVERTOi'PING Qcap

****'*******.*'**************'********************'**~**************~****~*****-*~****

********************************************-**~************************~**~**~**

********************************~***********************************************

***************-*****************************************.************************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CMPliAPVL DATE: 07-05-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1421.75 0.000 0.00 0.00 0.00
1422.53 0.000 3.00 0.00 0.00
1422.89 0.000 6.00 0.00 0.00
1423.19 0.000 9.00 0.00 0.00
1423.43 0.000 12. 00 0.00 0.00
1423.79 0.000 15.00 0.00 0.00
1424.06 0.000 18.00 0.00 0.00
1424,49 0.000 20.00 0.00 0.00
1425.28 0.000 24.00 0.00 0.00
1425.68 -0.006 27.00 0.85 3.15
1425.85 '-'0.002 30.00 0.28 0.93

I
I
I
I

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



CURRENT DATE: 07-05-2000
CURRENT TIME: 09:50:39

2
FILE DATE: 07-05-2000
FILE NAME: CMPHAPVL

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.92 (ft) BY 2.00 (ft)) CMPA
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft).

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
********************************************************************************

0.00
3.00
6.00
9.00

12.00
15.00
18.00
20.00
24.00
26.15
26.74

1421.75
1422.53
1422.89
1423.20
1423.43
1423.79
1424.06
1424.49
1425.28
1425.68
1425.85

0.00
0.65
0.97
1.23
1.44
1. 67
1.91
2.10
2.53
2.79
2.86

0.00 O-NF
0.78 3-M2t
1.14 3-M2t
1.45 3-M2t
1. 68 3-M2t
2.04 3-M2t
2.31 3-M2t
2.743-M2t
3.53 3-M2t
3.93 3-M2t
4.10 3-M2t

0.00
0.71
1.12
1.61
2.00
2.00
2.00
2.00
2.00
2.00
2.00

0.00
0.42
0.61
0.77
0.91
1.03
1.15
1.22
1.35
1.42 \
1. 43 .~

0.00
0.65
0.85
0.98
1.10
1.19
1.28
1. 33
1.42
1.49
1. 55

0.00
0.65
0.85
0.98
1.10
1.19
1.28
1. 33
1.42
1.49
1.55

0.00
1. 88
2.78
3.52
4.19
4.80
5.39
5.77
6.48
6.81
6.73

0.00
1. 76
2.10
2.32
2.49
2.64
2.76
2.83
2.96
3.05
3.13

********************************************************************************

E1. inlet face invert
El. inlet throat invert

1421. 75 ft
0.00 ft

El. outlet invert
El. inlet crest

1421.58 ft
0.00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

* ** *'* ** ** * * * * *
1959.00 ft
1421. 75 ft
2040.00 ft
1421.58 ft

1
0.0021

81.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

PIPE ARCH
2.92 ft
2.00 it

STEEL OR ALUMINUM
0.025
CONVENTIONAL
MITERED
NONE

****************************-*********~*************** ***************************



********************************************************************************

************'*.*************.***********~******************************~***********

******* REGULAR CHANNEL CROSS SECTION ****************
SIDE SLOPE H/V (X:1) 4.0
CHANNEL SLOPE V/H (ft/ft) 0.008
MANNING'S n (.01-0.1) 0.035
CHANNEL INVERT ELEVATION 1421. 58~ ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1421.58 ft

,I
I

~._ .. i

I
!

11
i

'III

,II

CURRENT DATE: 07-05-2000
CURRENT TIME: 09: 50: 39

************************** TAILWA.TER

3
FILE DATE: 07-05-2000
FILE NAME: CMPHAPVL

**************************

\1f .

1
)1

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E, .. FROUDE DEPTH VEL . SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 1421.58 0.000 0.00 0.00 0.00
3.00 1422.23 0.385 0.65 \1.76 0.33
6.00 1422.43 0.402 0.85 2.10 0.42
9.00 1422.56 0.412 0.98 2.32 0.49

12.00 1422.68 0.419 1.10 2.49 0.55
15.00 1422.77 0.425 1.19 2.64 0.60
18.00 1422.86 0.430 1.28 2.76 0.64
20.00 1422.91 0.433 1. 33 2.83 0.66
24.00 1423.00 0.438 1.42 2.96 0.71
27.00 1423.07 0.4U 1.49 3.05 0.74
30.00 1423.13 0.444 1.55 3.13 0.77

* ** ** ** * ** * * * * * *-*** * * *** ** * * ** *.* **'**-*** *** 'If.-** * * *.* **'** * *'* *** * * * * ** * * **-** * **-* ** * * *

**********************************'**********************************************

************************** ROADWAY OVERTOPPING DATA **************************
*****************,**********************************~***************************'*"~.l.·1' ..,

-,.,;

'I
:1
,I
I
I
I

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
50.00 ft

100.00 ft
1425.80 ft
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.__ ..__..._--_.__._.._-_._.__._._.._----_._ ...__.... _.- - -- .__.-...__._._--_..._-- --- --._ ..__...._...--- .....---_._-----._----_._~--_._---_.-.-_._-_._--_._._----'-- ._----

MedIan Control Grade
4S'U £8
617+00

_._e_.

/ ,ExstR/W, .---..... 1/ . /
" .' , .... -' -.' -'_ .~ !...-/_-- __.:.:c...",,:.':'~'--o..,----_
"""".-.. "-.~~~ - -_..,. ' _,--..-...,~._.._:...-.......-=..- -_...... - ~_... _ _ ~~".._:.:........_._ ~~~_ .. ,...:. _,,~"-_.-.-,--f.-,-:..::.~~~F:..~'-~~.~·;-·· .-.. ~.~!.':'::, ..>.:" ,f

·-~..~-·,--,-~···-7· .,--·_"..·--·-··----..:.-,,·-.. ····--,_·_·--.-..-------.--- -.- -..--.-----.- -- ->-=.:,.=-::'~--.-.- .. _-.---...;:'=.:=---::::~----.-._.~ _..", _-_ _ __.-.... .~,., o· ,~. tIl;"--

~ .h••••~~~~:~~:••~,.,,·:j.-, """C'"-'"" ··-···~~·~.i.,.{';:~:::~· ..,,~·-c:-';.·"'" ;:"",.~/~.:o,.:_;~-;-::;"":>.:;'. T

c' Q~ z.4~~ -.....
'-'-c-- -'_'_'_1_'_'_'_',-,-,

--r....~ ..Il-_-~_.
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I
I

I
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I
I

I
I
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I
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_OF_

•..,.-..- ,._ __.j

-022-2(5,71

----_._------_._--

fi Frf Rd "0" =
J()fT/dX Rd

PLAN SHEET
STA 630+00 TO 645+00

ARIZONA DEPMlTI,lENT Of TRANSPORTATION
INIERIIOIlAL TIWISPfJIlUTION DIYlSI(»l

203RD AVE (WESTl - DEER VALLEY RD

TRACS NO. H4573 02C

IllIIE DUE
IISIlII IICJ 2'01
ORA.. RlC. BLJ 2-01
Of:Cll(I) KilO 2-01

ROUTE LotAlIOH

Note, Frontage Rood Proflle on Sheets Jl9 & /20. US 60

/

------_._---_._--_._-_._---------_._--

==.5====="-=='= ::.£.~..t= ='7'"=1=====:::::::::0:.:"=

New R/wl

....":;:....;.

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

" .._.- -~ .....•...... ::.

~
\0-

JJ...
~

~-
~

I

I
I

I

I

I

,I
,I

:1
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r

:,1
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44.5'U EB
660+00

-022-2(57)

PLAN SHEET
STA 645+00 TO 660+00

~ ~ ~:x: ~. !t{J "'1
~ '.~-. -.
in ('...C\!

'O'l.-. l

\ .. '
.. '

. ~ .....- .

ARIZONA DEPARTMENT OF TRANSPORTATION
INTERIIOOll lRANSPORTATllll DIYlSllll .

203RD AVE (WESTI - DEER VALLEY RO

IIlI{ DAlE

TRACS NO. H4573 02C

IlSlQ( NGJ 2-01
mAlIt RLG/BlJ 2-01
O£ClEO KNO 2-01

ROUtE 1.OCATION

US 60

Rt Sfd 645+00 to 660+00 " ._ .

/577 LF Exst BW.Fence

o
\.0

... - .. \.0

.'<.' .

Remove
1345 LF New Type I BW Feiice
Std"'848-t,58 to 649+58 \

../100 LF New. Floodgate
. ( Std C-12.10\" \ \!'>" ~ f',,-,.. (

! !"',' V ,-,

' ..--. ."\,
;)
Rt Sfi! 654+30 I r~,·.

Exst 5 Unit Cattle Guhr:1i·
Remove & Salrage Grates

I-----~_ ......
'Rt Sta 65$+11.43
New CUI-d~-SaC

l

42'U EB
651+00

; ~. "

BN &SF RR

I

,.~

300' Taper, Rt WB US 60
28' To 16'

o
LCl
\.0

Exst R/W

--~--~~~~~~~--------------------------------------------

,.~.,

Exsf 20'X 92'-D~1l Esmt

32.5'U EB
648+27

-'-265' Taper, Rt WB US 60
50.71' To 28'

.. /

BE

3 J
WB Sta 645?'00
to Sta 65~·'1044.86

"Vert PvnJt Cut at EP

'. ,\~ ,

55'Rt, EB '5117-';-645+46 io 648+25
'. 279 LF New Tr.apd'toldal OTtch /
". Details N, 0 & P3 '

\.-.
- ,

,

/
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_OF_
SHEET 2T OF 63

PLAN SHEET
STA 660+00 TO 675+00

55' Rt.£8 Sfd 613+90 to 615too
no LF New Trapazoldal DItch
DefCllls 0 & P4

TRACS NO. H4573 02C -022-2(571

AQU1[ LOCAtION

US 60 203RO AVE (WESTl - DEER VALLEY RD

,=::::-_-+_~IW(~_+..:Dl~I~E ARIZONA DEPARTMENT Of TRANSPORTATION
If:S1Q1 t.lGJ 2,01 INTERIIOOAl. lRANSPOR1ATll»l OlVlSIl»l
lIlAlIl RLG. e:.J 2-01
0([1£0 KND 2-01

, .
"

New R/W

~ .5 -:!V")C t:t$.z.s' ~P
&. IItJL"f. 'Jf-~.z.;!o

c. ou /t..,tfT.: i+~ .) s-
o. ~. •

INl-#;"'~ 1~~33
pulUfT.i I~tlaq

"," ,.. .~ ..•. .' • </.~. .-·,~.l ,

\otJ. IroJ~"": ,1+5~. ~~.

~~ DVn'/~:?~{tt:~:,~!:.": ,"
t<'!P,t; ,j.t:tk~~ .

"," ~,~.:_-.-.- ...- -, ".. -' ---':'~'"'7 ::. -=:--=..:~ _... '". .:.:::__ :«:_;".:. " ... ,"_" ...

, ..._" ""-:""'-;~?,.;.,,',~..x·'~S)t:"'2"o"'x'S;"7" ,.' :....:••. "".:.::.::.:':,,:.:"
W',- Ll Di-n £smt·....·· ..

l

I!
!,
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_OF_

47.5'U EB
589+00

-022-2(571

PLAN SHEET
STA 615+00 TO 690+00

ARIZONA DEPARTMENT OF TRANSPORTATION
IHTERIIOllAl TRAHSPORlATlI»I DIVlSII»I

..:: .

~.18
- ~

in ~
,...:

~

~

@

203RD AVE (WEST! - DEER VALLEY RD

TRACS NO. H1513 02C

AOutt lOCA.TKIH

US 60

IW[ DAlE
IlSIQI lIGJ 2-01
lIlAlN RLG. BLJ 2-01
O(lI£O KilO 2-01

7~J}~n;,~ roe':,;::i /f'~ /
Reniove / ./·{7 ! - /

1500 LF New Type law Fence. .' .' .:>F,/.. f .. <~jf;
Std C-12.10 " / ' ; ''!:.'

,t/ , . :

17' Rf SfC! 684+38 ,//
ExIsting Mel/Warldcom Mr-i/,..<.....f .
Adjust MH to Grade ." /'

I

/

aN & SF RR

/

~Sr6' ",,'

/'
/

/

~ I- ~'. :x:. ~ ..,.,
1.0 :i... ....,
~

t\l
0)....

o
CO
fJ)

Median Control Grade
Exst R/W 4O.5'U fB

I _~ __ ~6=B0E:::+=OO=::::... .;,.,)"_,

:4··:>···_·.;.:..••.. " '!' - ~~~:::,

'.;1::.. 7~">:"::: ...- ",'_ .~~."~'.-'" .';'::;::~'J~;'J

55' Rt, EB 5td 675+00 to 690+00
1500 LF New TrlJPdzofddl Ditch'
DetlJ/ls 0 & P4

;. .'"
Exlstlng IXC_FO·Line \. .

I TO Remalri, __.-'·.-·)3B.5'U EB
'. ,.~':,.. ,',., .. -"\ 617+00

---~--I--' ~ - - . '--.
" Cst·twa .US60

~
1.0....

~
~

1.0....
~
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47'U EB
704+00

····_··~:;T·· '''''''' ?\!)!t., •.

47.S'U £B
701+00

/

./.Meatan Control Grade

o
o
r-

48'U EB
698+00

/.

Rf St" 690+00 fo 705+00
J500 LF £xst RIW Fence
Remove
1500 LF New Type 1 BW Fence
Std C-/2.10

£xst RIW

eN &SF RR

I

,<.!l I- ~/ll..
/ :x::

~. to)
(Q

~-. -.

~
2i

Ul
(j1

I..D

55' Rt. EB Sta 690+00 to 705+00
/500 LF New TraPdzoldal DItch
Details a & P4

MedIan Control Grade
49'U EB
695+00

49' U EB
692+00

ExIst! Uflllt!es

.....
To Be Re/~~ed'B~, Others'

o
(j1

I..D

I
I
I
I

I

I
I

I
I

I

_OF__J.. _-022-2(57)

PLAN SHEET
STA 690+00 TO 705+00

ARIZONA OEPARTUENT Of TRANSPORTATION
INTERIlOOAl TIlAHSPORTAT1111 OIViSllll

203RD AVE (WESTI - DEER VALLEY RD

TRACS NO. H4573 02C

ROUtE LOCAlIOH

US 60

IW( DAlE
l(S11l1 MCJ Z'OI
IllAIN RLC. BLJ Z·OI
O£CI£D KMO Z-Ol

_ _ .__.. -'-_~_:_-------------------------------- ...L -'- _
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SHEET JJ OF 63

\

\ ;'..

(

9 lAR,z·1 '022-2(57) 11051 309 I
F'.M.• .A. ISTATE I PROJECT NO I SHEETI10TAl I AS BUILT I
REGION ' I . , I NO. SHEETS I

/
.........

t\i .,~~(4)i')ltb',e·,,~.~' G6~
\Ii " ..iUFr""·7'i1f"1(j, D~ .\ . N

IIIIl DAlE ARIZONA DEPARTMENT OF TRANSPORTATION e
IESlQl IlGJ 2-01 INIERIIOllAI. lRANSPORTATKll DIVlSIl»l ~
IIlAIN RLG. BLJ 2-01 ,

~CIl~i~:eL:8J:stt~:T~N~~~~~~SR~£~:Efti~~O~'t--S-T-A-1--:~:::-~--:-~0~No--:S::-:~=~E:::~:-2-0-+0-0--1 ·!i~ ~~
ACUTE LOCAllC*

US 60 203RD AVE (WEST> - DEER VALLEY RD

':-'.".

• V" - ..~:.•••.•_._ ~.-.,r

'~.: ".

aN &SF RR

I, ....

.... _/.. ..

"

Exist/no IXC FO Une

/

/
0~/

\\~7

/
/

/
/

.~/ ..

To RemaIn ./" /
~-----.,.-- - - - /;/

(2,~ ..'II12Q~)-..__.;/.,.~ ----.'.,.. :-,---.::~ --~~'~i<··:.II'::J..-.:.·IIi..~- ·.·'.--::., .."""":~ ::.-:.:: ,:, r/.~ .:..,-"..,..,.:,-,-- , ,., :::-.:~,}'..:~.~..,::-.._.,..-~._-..;, _:-,_.._,.._._ _.,._._~:!f..-..•._.: ..<.-..,•..~...•..•....../.•~_.._;:.:., :.._.., ~.>....•.:•.~,..•.•...:,_~<..:.__ :, ,, ,.. _.. , .. ' /,..1'./..:./.,(J:...•.: _..C-..::_.:.';;, ..Ai+.._~_'- ,- JfJ:__--:.:55'.. :0, ':9":'.':_':':': ._, '._" , __' __ 7' .s'··u···r'··v·.·.···-e.•...·..·,·.,.,&·.·I"!"').··,····_c·_·~.:'I.·._·t···.. :_r.a..£···..·B·,· U~s·.··.··'.J60.·..-··-.·.".···,.··•..·.·.·,·.:•.·.··:··..···/:··._·~·~··..··,··.··., ~J~.:~ ~/ ...•. c~~ '7~- ::::.;:: :~~:;~:??~;::~~£~~:.~::~~~:;:~~~*?t¥Jf$3~:~":/;'/ ' ,;"< ~~~ ..'~ : ~

'" "1) C 9/ 1/ !!26' Rt Std 709+89 j f'.... '. ( /~:~V1I~ '/ /(/ !\ E ~XISRtI~\'M,CI FO Line/ ~XISBtlnq,!!t/llt/es" B 0 1'1/"'J. 'CY / E.xst MCI/Worldcom MH ,New R/W./..f.24 , \, EE ' 0 ema n, , 0 e ne/OCdfed' .!Y thers

1

/ '" >.'." Adjust MH fo Grade " , \

. '" ',~ew R/W, :~~t~:Oi;sc;oB~ ;~:oo (. ! I ,~l ~ .'55\ R;,ro;::aN~3~;;t:oL:;~~
. ~ 140' Taper ~ RenKJve .. §I -'~1!-')- . 671 Lf New Trapazoldal Ditch

_ R2t2~BTO(JS""86~ 1390 LF New Type I BW Fence I I :> <> ~I . DefallsD & P4 ':>, '
i- , 1<.' Std C-12.10 .,, .

~ '" ~ Cst f HaDbv,Vallev Rd , /, '/, ! -.-:----:-,--: - -: - / I - - --
~ 300' Taper, Lt EB U~60 ~ 265' Taper, Lt EB US 60 l. <" ?~;/-:' .......-.-,(-.-.-._'.'-.-._',,~,-c-+-'-'-'---'--"--'-'T,--c-'+n--'-',_
i- 16' 7io .28'" i- 28' To 50.71' " ;,/ ,.' ,/,/ /, , , ' , ' , , ,

,I'\. """ ',"',. '\ . / Ill""/t .. <.!'} " ",' /',., " ,/, . )( .~ , / Y'" l') ,')',',
55' Rf~ EB Sfa 705+00.. fo 71z':JJ~ '. I X.: ><,/,,/ ' , '. /- " ' _¥:._._._.C-."c_........_.-
71 F

. , . ,\ ,',' c-e-._,_,._,_,_._'-·-·- _c~~_'_'_'_c 1.--\
I L New Trapazoldal Ditch I··t/' , " /------ .. - _ .. - - ... - _.,.- -... -',"- -"'-- -... -"'- -"'--"'--'"

Detdlls 0 & P4 / fJ ,,' / ,./ .' , .. ' ~, r- - •

.' ~" Sta 20+00~00 Cst f Cltti{Js Rd = /" :;~; ?:' ...{(J _/-~'~" '. - - - Cst f= Citrus Rdl -'.~ - <'~~ R/Wr '---...:. ~_
-g. Sta 17+28.54 Cst f HaPPY Valley Rd I, , t r ...... ." "

. <:~-::;. lit 1'1 "--__----.-''',0- --.---., "._\. ..' /. ' ' , "-- .
•"0' ," (-~~:'>'.'--7~

\.. .'l.'-·-"--~""'/ \ '&, . } ..»//': yr:;;;i~' .'
~ ',~ \ .!; ('_/~'~ ,i<)i/~pif

'" /". N,/.,,~ -.Tt.: ("'C". (/~)
"\"••:.....' lt~~?'\".\ i"~ .~/

""'~ . ,'..-/ I ,./ /Ci1', I \ 'f

L{)

o
I'-

~I

______________. T_R_AC_S_N_O._H4~5n 02C -022-2(57) 1_ OF_____-'- -'- --1 . _

---_._------ ._-- ------_._-------_._----_..----._.-----'_.-._--------_.-------------------------------_._-- -----------------
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.' 0
/
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-022-2(57)

Lf)
rrJ
f'-

,

)'

;:7=~
(

PLAN SHEET
STA 720+00 TO 735+00

50.5'U EB
733+00

,=~----.--,,;::::'~~..:::-.=.~ ~. - -----r
5J'u EB
733+28 ...

;
"r

"('.-

Note: Frontage Road Profile on Sheets 121 8< 122.

TRACS NO. H4573 02C

ROlI1t LOC"'ION

US 60 203RD AVE (WESTl - DEER VALLEY RD

'==-__+-----:IUI(::r.-_~Ol:;,;lE;-I ARIZONA DEPARTMENT OF TRANSPORTATION
IlSlQl I.tGJ 2-01 IN1ERIolOOAl tRANSPORlllllJl OIVISllJI
IIIlAIII RLG. BLJ 2-01
O£CW! KI.tO 2-01

/

;'I~i
Lj

........ :.,',.:...;.

aN & SF RR

,I

,,
,..I

~
.. tl5
t\l
..-I- ...

.~"'='L,.~EX~':t::;:;:;;i~:t,~~·~~7';Z"'·:;:';~;;.2:"-~;;;·~~~~&:;..~=-;~=.._,;"_:,,,,__.,,;,_.,,;,.... ,;,..~.,.,,;,_,;:_.i~}~,.,.~;~~.20~.E=~=1·· ··.~i=*·.•=••=,..""',.. ~bM7"ed='=a=n=C=o-nt='~::L=~=:=~.:;~:;:".~,.;..d='fn=~=F=O=LI=ne=
-- .".-.-.- - _- -..-, '"- ~

Lf)

N
f'-

"-'1
tl .:,... ~

Rerrpve 8< Salvage Grates .

Rt Sta 723+75
Exst 5 UnIt .Cattle Guard'

=,,/:'
--<{ •.•.

,/"/ ';Ot

...... '\",

, , ,

, ,

\,., .

42'Lt EB
721+08

WB Sta 720+00
to Sta 720+26.21
Vert Pvmt Cut at EP

55' Rt, EB Sta 720+00 to 721+04·-
, 104 LFNew. rriJPdzoldalDltch· ,. .

Details N, 0 8< P4 .

----_..._-----_._._-----------_._------_.------_._-----_.__._------_.._--------_.

.',,;;,'

300: Taper, Rt WB US 60
28' To 16'

______________________________________________________________________________-'-__-L.. , ..l- , .._
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o
Lt1
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-022-2(571

PLAN SHEET
STA 735+00 TO 750+00

203RD AVE (WESTI - DEER VALLEY RD

.,r.1

/

/

Note: Frontage Rood Proflle on Sheets 12.1 & 122..

LOCAtION

TRACS NO. H4573 02C

1==-__+-_;::::IW(:;--'--I-iD4",,'i:-jE ARIZONA DEPARTMENT Of TRANSPORTATION1-:=-__+---;;;-~IIG~J:-:--+i2;-;-0~1 INTERIIOOAl TRANSPORTATllJI DIVlSllJI
RLG/8LJ 2-01

KilO 2-01

aN &SF RR

/ ..
- .. -..~. '-' . .

o

""t-17' Rf Sfi] 735+33
ExIst! MCIIWorldcom MH

... Adjust MH to "Grade

________' ~__. .. _._. . ._ . .- .__.__ ._ __.,_ ..__._ .._. __. .._. __ __. __ ._,.__._..__. " ."__.__ ----_._- ------,.__. .-_0_._,
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TRACS NO. H4573 02C I
---------------------------------------------------------------------------,
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I
AS BuilT I

SH£ET 39 Of 63

300' Taper, Rt WB US 60
28' To 16'

I -022-21571 _ OF_
--------._~'-----,------

I 060 MA 131 I
I f.H.••A. IST,uE I PRo.£cr NO ISHEET I tOlM.

REGION " I . NO. I SHEETS

I 9 I ARIZ. I -022-2(57) I 11 I I 309

.. .. ..
;. '.-~

265' Taper. Rt WB US 60
50.71' To 28'

~

..~. ,.. _.- .. --..._--_ ...,,,._,,y,

RI Sid 759+20
Exsl 2 Unll Cdtlle GUdrd
Remove & Salvage Grates

"-

'\<\
BN & SF RR

~ ,.- .-... "--- ~ ."--'-"' -",..
do' •• " .~. • •• ~-.

".;-- -'

49' Rt, fB Sta 750+00 to 758+39
839 LF New DraInage V-Ditch lCone Lined)
DetaJls 0 & P5

42.S'Lt'fB
75l+00 '--

o
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~
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_OF_-022-2(57)

PLAN SHEET
STA 765+00 TO 780+00

",,~. ,", .""

TRACS NO. H4573 02C

6S' R

, ;..:, *._...•~ .:,~_::~.,.:~~=:-, ..,. ....
. :~.~:'~~. ;.~.......'

AQU1[ LOCATKlN

US 60 203RD AVE <WESTI - DEER VALLEY RD

,==-__+-_.;;IlIIl!::;;-_t--::=0A=:-!IE ARIZONA DEPARTMENT Of TRANSPORTATION
IlSlQl MGJ 2-01 IlITERI«lIlAL TIUNSPORTATll»l DIYlSKJI
PlAIIt AlG. Ill.J 2-01
Q((J£O KIlO 2-01

" ... Ij!~)~"·N'-.-,-

.==",--""".·-0-;:47::'1'.,."[""'1'""£""'8:----==·--=··-····=···,.,,... G-==~~~4;;::5=;;5"""··-~LtEt'=-··.-.. ----,
'177 +00 779+50---' '.-.. --"

"/

49' Rt>EB Std765+0(Tto 780+00"-'
1500 LF.·New Ordlndge V-OUch (Cone LIned)
Details ,(J & P5
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9727 PROJECT 2 • Rational Method Summary of Drainage Areas for 50 year Flow

Area c A A AC !composite L L Kb S S Tc Tc i ,Q

(square tt) (acres) C (Ieet) (miles) (ft/tt) (ft/mile) (hours) (minutes) (in/hour) (cIs)

38A(ac) 0,95 49,449 1.14 1,08
38A(med) 0,70 39,9n 0,92 ' 0,64

38A 2.05 1.72 0;84 900 0.17 0;04 0.0081 42.n 0.17 10 6.22 11
38B(ac) 0.95 22,411 0.51 0.49

38B(med) 0.70 76,204 t.75 1.22
1400 "388 c' 2.26 1.71 0.76 ' , 0.27 0.04 0.0049 25.87 0.26 15.62 5.18 9

38C(ac) 0.95 15,746 0.36 0.34
38C(med) 0.70 20,586 0.47 0.33

38C 0.83 0.67 0.81 500 0;09' 0.04 0.0012 6.34' 0.24 14.18 5.43 4
39(ac) 0.95 48,574 1.12 1.06

39(med) 0.70 33;819 0.78 0.54
39 1.89 1.60 0.85 1175 0.22 0.04 0:01302 68.75 0.17 10 6.22 10

40(ac) 0.95 12,338 0.28 0.27
40(med) 0.70 11,515 0.26 0.19

40 0.55 0.45 0.83 350 0.07 0.04 0.00264 13.95 0.17 10 6.22 3
41 (ac) 0.95 56,048 1.29 1.22

41 (med) 0.70 62,918 1.44 1.01
41 2.73 2.23 0.82 1640 0.31 0.04 0.01011 53.38 0.22 13.13 5.58 12

42(ac) 0.95 21,852 0.50 0.48
42(med) 0.70 76,274 1.75 1.23

42 2.25 ' 1.70 0.76 1430 0.27 0.04 0.00757 39.97 0.22 13.45 5.53 9
43(ac) 0.95 8,646 0.20 0.19

43(med) 0.70 22.207 0.51 0.36
43 0.71 0.55 o:n 485 0.09 0.04 0.00163 8.61 0.21 12.48 5.69 3

44(ac) 0.95 12,178 0.28 0.27
44(med) 0.70 27,187 0.62 0.44

44 0~90 0.70 0.78 530 0.10 0.04 0.02083 109.98 0.17 10 6.22 4
45(ac) 0.95 10,628 0.24 0.23

45(med) 0.70 25,640 0.59 0.41
45 0.83 0.64 o.n 420 0.08 0.04 0.008 42.24 0.17 10 6.22 4

46(ac) 0.95 16,441 0.38 0.36
46(med) 0.70 42,807 0.98 0.69

46 1.36 1.05 o.n 715 0.14 0.04 0.00683 36.04 0.17 10 6.22 7
47(ac) 0.95 12,325 0.28 0.27

47(med) 0.70 38,864 0.89 0.62
47- 1.18 0.89 0.76 660 0.13 0.04 0.0072 38.02 0.17 10 6.22 6

48(ac) 0.95 13,445 0.31 0.29
48(med) 0.70 13,504 0.31 0.22

48 0.62 0.51 0.82 370 0.07 0.04 0.005 26.40 0.17 10 6.22 3
49(ac) ',,0.95 44,249 1.02 0.97 '

49(med) 0.70 23,555 0.54 0.38
49 1.56 1.34 0.86 925 0.18 0.04 0.00658 34.75 0.18 10.96 5.99 8

50(a<::) 0.95 20,974 0.48 0.46
50(med) 0.70 36,965 0.85 0.59

50 1.33 1.05 0.79 739 0.14 0.04 0.00106 5.57 ' 0.32 19.08 4.62 5
51 (ac) 0.95 59,070 1.36 1.29

51 (med) 0.70 64,798 1.49 1.04
51 2.84 2.33 0.82 1600 0.30 0.04 0.01143 60.35 0.21 12.37 5.71 13

52(ac) 0,95 59,756 1.37 1.30
52(med) 0.70 73,535 1.69 1.18

52 3.06 2.48 0.81 1850 0.35 0.04 0.0085 44.86 0.25 15.02 5.29 13
53(ac) 0.95 40,990 0.94 0.89

53(med) 0.70 105,293 2.42 1.69
53 3.36 2.59 o.n 1725 0.33 0.04 0.0096 50.69 0;23 13.79 5.47 14

54(ac) 0.95 30,209 0.69 0.66
54(med) 0.70 1,555 0.04 0.02

54 0.73 0.68 0.94 530 0.10 0.04 0.00475 25.08 0.17 10 6.22 4
55(ac) 0.95 30,662 0.70 0.67

55(med) 0.70 n,299 1.77 1.24
55 2.48 1.91 o.n 1410 0.27 0.04 0.00644 34.00 0.24 14.15 5.42 10

56A(ac) 0.95 18,599 0.43 0.41
56A(med) 9·70 65,125 1.50 1.05

56A 1.92 1.45 0.76 1110 0.21 0.04 0.00649 34.27 0.20 12.27 5.73 8
56B(ac) 0.95 18,464 0.42 0.40

56B(med) 0.70 64,561 1.48 1.04
56B 1.91 1.44 0.76 1100 0.21 0.04 0.00465 24.57 0.23 13.n 5.48 8

57A(ac) 0.95 19.200 0.44 0.42
57B(med) 0.70 66,978 1.54 1.08

57A 1.98 1.50 0.76 1210 0.23 0.04 0.00649 34.27 0.22 12.90 5.62 8

9727\QPldrainagelmedq_p2,wb3



9727 PROJECT 2 • Rational Method Summary of Drainage Areas for 50 year Flow

Area c· A A AC ~ompositE . L L Kb S S Tc Tc I Q

(square tt) (acres) C (feet) (miles) (It/tt) (It/mile) (hours) (minutes) (inlhour) (cis)

57B(ae) 0.95 29,091 0.67 0.63
57B(med) 0.70 65,187 1.50 1.05

,57B 2.16 ; .. 1.68 ."0;78 950 0.18 0.04 0.00096 5.09 0.33 19.86 6.22 10
58(ae) 0.95 44,855 1.03 0.98

58(med) 0.70 24,053 0.55" 0.39
>58 .. .. r.58 1:36 ....• "0.86 930 . 0.18·,,. ··0.04 0.01097 57.92 0.17 10 6.22 8

59A(ae) 0.95 20,711 0.48 0.45
59A(med) 0.70 70,345 1.61 1.13
·'59A 2;09 ·1;58 I <0.76 - 1200 0.23 .. 0.04'· 0~0068 35.93 0.21 12.62 5.67. 9
59B(ae) 0.95 19,200 . 0.44 0.42

59B(med) 0.70 66,877 1.54 1.07
59B 1;98 1.49 0.76 1170 0.22 0.04 0.0065 34.33 0.21 12.65 5.66 8

59C(ae) 0.95 19,145 0.44 0.42
59C(med) 0.70 58,581 1.34 0.94

59C 1.78 1.36 0.76 960 0.18· 0.04 . 0.00779 41.10 0.18 10.54 6.09 8
60A(ae) 0.95 50,588 1.16 1.10

60A(med) 0.70 42,731 0.98 0.69
60A 2.14 1.79 0.84 1300 0.25 0.04 0.Q1 52.80 0.19 11.50 5.88 11

60B(ae) 0.95 18,348 0.42 0.40
60B(med) .0.70 64,915 1.49 1.04

60B 1.91 1.44 0.76 1080 0.20 0.04 0.00559 29.53 0.21 12.74 5.65 8
61 (ae) 0.95 25,581 0.59 0.56

61(med) 0.70 ,87,502 2.01 1.41
61 2:60 1.96 0.76 1485 0.28 0.04 0.00455 .24.03 0.28 16.70 4.98 10

62(ac) 0.95 22,145 0.51 0.48
62(rned) 0.70 40,963 0.94 0.66

62 1.45 1.14 0;79 830 0.16 0.04 0.00067 3.55 0.39 23.69 4.40 5
AJ(ac) 0.95 191,229 4.39 4.17

AJ(med) 0.70 343,690 7.89 5.52
AJ ·12.28 9;69 0.79 46290 8.77 0.04 -0.0085 44.88 1;36 81.69 4.24 41

AK(ae) 0.95 118,048 2.71 2.57
AK(med) 0.70 228,691 5.25 3.68

AK 7.96 6.25 0.79 3035 0.57·' 0.04 0.0101 53.33 0.31 18.87 4.83 30
AW(ae) 0.95 81,893 1.88 1.79

AW(med) 0.70 133,294 3.06 2.14
AW 4.94 ··3.93 0.80 1800 0.34 0.04 0.012 63.36 0.22 13.01 5.61 22

AY(ae) 0.95 67,954 1.56 1.48
AY(med) 0.70 129,374 2.97 2.08

AY 4.53 3.56 0.79 1700 0.32 0.04 0.012 63.36 0.21 12.58 5.69 20
BA(ae) 10.95 87,556 2.01 1.91

BA(med) \0.70 169.449 3.89 2.72
BA 5.90 4.63 0.79 2250 0.43 0.04 0,01 52.80 0.26 15.86 5.19 24

BC(ae) 0.95 14,375 0.33 0.31
BC(rned) 0.70 24,829 0.57 0.40

BC 0.90 0.71 0.79 300 0.06 0.04 0.01 52.80 0.17 10 6.22 4
BF(ae) 0.95 87,556. 2.01 1.91

BF(med) 0.70 178,161 4.09 2.86
BF 6,10 4.77 0.78 2300 0.44 0.04 ·0;0063 33.26 0.32 19.05 4.81 23

BG(ae) 0.95 109.336 2.51 2.38
BG(med) 0.70 196,892 4.52 3.16

'BG 7;03 5.55 0.79 2750 0.52 0.04 0.0075 39.60 0.33 19.86 4.73 26 '
BH(ae) 0.95 34.413 0.79 0.75

BH(med) 0.70 64,905 1.49 1.04
BH 2.28 1.79 0.79 800 0.15 0.04 0;0065 34.32 0.17 10.11 6.19 11

BK(ae) 0.95 169,885 3.90 3.71
BK(med) 0.70 177,725 4.08 2.86

BK 7.98 6.56 0.82 3100 0.59 0.04 0.0075 39.60 0.36 21.31 4.60 30
BM(ac) 0.95 116,741 2.68 2.55

BM(med) 0.70 133,730 3.07 2.15
BM 5.75 4.70 0.82 2400 0.45 0.04 0.01 52.80 0.27 16.48 5.11 24

FRa(ae) 0.95 36,316 0.83 0.79
FRa(med) 0.70 541,039 12.42 8.69

FRa 13;25 9.49 0.72 2000 0.38 0.04 0.0065 34.32 0.29 17.32 5:01 48
FRb(ae) 0.95 30,558 0.70 0.67

FRb(med) 0.70 691,945 15.88 11.12
FRb 16.59 11.79 ' 0.71 2000 0.38 0.04 0;008 42.24 0.27 16.05 5.17 61

JX(ae) 0.95 40,777 0.94 0.89
JX(med) 0.70 1,085,664 24.92 17.45

JX 25.86 18.34 0.71 1700 0.32 0.04 0.01 52.80 0.22 13.48 5.50 101
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MEDIAN CHANNEL CALCULATIONS

Concrete
Earth

Grass
Riprap

Mannings n =
Mannings n =
Mannings n =
Mannings n =

0.015 • C
0.025 • E

0.035 0 G
0.040 • R

0.015
0.025

0.035
0.04

0 I Tractive Shear I
Subarea- US Invert OS Invert Length Slope QI I Mati SS[H:V) B Depth Mann Area Perimeter Qcalc Vel. Froude Avg Max

Reach [ftllt] [cfs] I Lt Rt [It] [It] n [ltA2] [It] [cfs] (fps] # [psf] [pst]
--........-------....------------ ............ ···········1 ..-.._-..--- -..-........ -...--........ -.....-....-- ......----....... ---_oo_--.......................__..............._......___ .._...._..__.......__ .._..__...._.. _.............._ ...... _.......__....__ .._...._________

II
.

47700 10 48000 1604.96 1602.90 300 0.0069 8.0 E 10.9 16.a 0 0.62 0.025 5.31 17.18 12.0 2.25 0.50 0.132 0.266
48500 10 48000 1603.50 1602.90 500 0.0012 4.0 E 10.9 16.8 0 0.62 0.025 5.31 17.18 5.0 0.94 0.21 0.023 0.046
48925 10 49676 1600.99 1591.21 751 0.0130 10.0 E 6.1 12.3 0 0.67 0.025 4.12 12.38 13.4 3.26 0.70 0.270 0.544

.' 49975 to 49676 1592.00 1591.21 299 0.0026 3.0 E 6.1 12.3 0 0.67 0.025 4.12 12.38 6.0 1.47 0.32 0.055 0.110
504251051654 1586.92 1574.50 1229 0.0101 12.0 E 7.2 18.9 0 0.60 0.025 4.70 15.71 12.5 2.67 0.61 0.188 0.378
516851053079 1574.57 1559.30 1394 0.0110 9.0 E 4.5 6.5 0 0.70 0.025 2.69 7.81 8.2 3.06 0.64 0.235 0.478
53675 to 53239 1555.50 1554.75 436 0.0017 3.0 E 3.3 4.9 0 0.77 0.025 . 2.43 6.52 3.1 1.28 0.26 0.040 0.083
53750 to 54230 1554.00 1544.00 480 0.0208 4.0 E 4.9 6.5 0 0.46 0.025 1.20 5.32 3.8 3.19 0.83 0.294 0.598
54320 10 54750 1546.79 1543.35 430 0.0080 4.0 E 7.5 25.8 0 0.37 0.025 2.28 12.37 3.9 1.72 0.50 0.092 0.185
54830 to 5490.8 1543.76 1542.28 78 0.0190 1.0 E 11.9 28.0 0 0.20 0.025 0.80 7.99 1.4 1.76 0.69 0.118 0.237
'54929 10 55645 1542.27 1537.25 716 0.0070 7.0 E 16.8 36.3 0 0.40 0.025 4.24 21.24 7.2 1.70 0.47 0.087 0.175
55645 10 56360 1537.25 1532.34 715 0.0069 6.0 E 20.2 30.5 0 0.38 0.025 3.66 19.28 6.0 1.63 0.47 0.081 0.163
57125 10 57655 1526.50 1523.04 530 0.0065 8.0 E 9.9 15.4 0 0.56 0.025 3.97 14.24 8.2 2.05 0.48 0.114 0.228
58450 10 57739 1522.25 1521.50 711 0.0011 5.0 E 7.3 9.2 0 0.78 0.025 5.04 13.01 5.2 1.03 0.20 0.025 0.051
58900 10 60100 1518.47 1504.75 1200 0.0114 10.0 E 10.2 11.2 O. 0.65 0.025 4.51 13.95 13.5 3.00 0.65 0.231 0.464
60325 to 60100 1505.50 1504.75 225 0.0033 3.0 E 10.2 11.2 0 0.65 0.025 4.51 13.95 7.3 1.62 0.35 0.067 0.135
607501062187 1501.06 1488.85 1437 0.0085 13.0 E 6.0 10.2 0 0.76 0.025 4.69 12.44 13.4 2.86 0.58 0.200 0.403
62274 10 64000 1490.17 1473.60 1726 0.0096 11.0 E 9.4 10.4 0 0;72 0.025 5.13 14.31 15.1 2.94 0.61 0.215 0.431
64250 to 64000 1474.25 1473.60 250 0.0026 3.0 E 9.5 10.4 0 0.72 0.025 . 5.15 14.37 7.9 1.53 0.32 0.058 0.117
64827 to 66237 1469.43 1460.26 1410 0.0065 14.0 E 16.1 20.9 0 0.60 0.025 6.66 22.25 14.3 2.15 0.49 0.122 0.243
66289 to 67400 1458.94 1451.73 1111 0.0065 8.0 E 10.4 14.6 0 0.56 0.025 3.93 14.07 8.0 2.04 0.48 0.113 0.227
67442 to 68542 1451.42 1446.30 1100 0.0047 8.0 E 14.5 24.0 0 0.51 0.025 5.00 19.62 8.1 1.63 0.40 0.074 0.148
68589 to 69800 1445.19 1437.45 1211 0.0064 8.0 E 10.7 17.9 0 0.53 0.025 4.02 15.21 7.9 1.96 0.47 0.105 0.211
69846 to 70800 1436.95 1427.75 954 0.0096 7.0 E 9.3 10.3 0 0.63 0.025 3.89 12.40 10.5 2.69 0.60 0.189 0.379
71050 to 70800 1428.25 1427.75 250 0.0020 3.0 E 9.3 10.3 0 0.63 0.025 3;89 12.40 4.8 1.23 0.27 0.039 0.079
71475 to 71981 1425.11 1419.56 506 0.0110 8.0 E 6.1 16.6 0 0.53 0.025 3.19 12.09 8.2 2.56 0.62 0.180 0.363
72108 to 73300 1419.14 1411.03 1192 0.0068 9.0 E 8.8 21.5 0 0.54 0.025 4.42 16.40 9.0 2.04 0.49 0.114 0.229
733281074500 1410.81 1403.19 1172 0.0065 8.0 E 9.4 15.5 0 0.56 0.025 3.91 14.01 8.0 2.05 0.48 0.113 0.227
74543 10 75500 1402.80 1395.35 957 0.0078 6.0 E 11.8 11.2 0 0.56 0.025 3.60 12.92 8.1 '2.24 0.53 0.136 0.272
75675 10 75500 1396.50 1395.35 175 0.0066 2.0 E 11.8 11.2 0 0.56 0.025 3.60 12.92 7.4 2.06 0.48 0.114 0.230
761001077000 1393.35 1384.35 900 0.0100 11.0 E 10.1 15.7 0 0.58 0.025 4.33 14.99 11.3 2.60 0.60 0.180 0.362
77045 to 78125 1383.98 1377.94 1080 0.0056 8.0 E 10.1 15.3 0 0.58 0.025 4.26 14.75 8.3 1.94 0.45 0.101 0.202
78229 to 79600 1377.60 1371.36 1371 0.0046 10.0 E 7.3 16.6 0 0.66 0.025 5.21 15.85 9.9 1.91 0.41 0.093 0.187
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Downstream

EBcrwn. WB crwn. EB dist from EB slope to WB dist
WB slope to EB eop. WBeop. Governing EB

Median
elev. elev. CL to eop. eop (ft/ft) from CL to

eop (Itlft) elev. elev. or WB Elev 3" W.S.E. F.B. (fl.)Channel Sta. eop. below E.O.P.

48000 . 1605.39 1605.66 16.00 0.0200 16.00 -0.0200 1605.71 1605.34 1605.09 1603.52 1.5748000 1605.39 1605.66 16.00 0.0200 16.00 -0.0200 1605.71 1605.34 1605.09 1603.52 1.5749676 1594.68 1595.47 16.00 0.0200 16.00 -0.0200 1595.00 1595.15 1594.75 1591.88 2.8749676 1594.68 1595.47 16.00 0.0200 16.00 -0.0200 1595.00 1595.15 1594.75 1591.88 2.8751654 1578.36 1587.49 16.00 0.0200 16.00 -0.0150 1578.68 1576.69 1576.44 1575.10 1.3453079 1566.49 1565.45 16.00 0.0200 16.00 -0.0200 1566.81 1565.13 1564.88 1560.00 4.8853239 1564.21 1563.05 16.00 0.0200 16.00 -0.0200 1564.53 1562.73 1562.48 1555.52 6.9654230 1550.66 1549.99 16.00 0.0200 16.00 -0.0150 1550.98 1549.75 1549.50 1544.46 5.0454750 1546.70 1545.29 16.00 0.0200 16.00 -0.0150 1547.02 1545.05 1544.80 1543.72 1.0854908 1544.27 1544.09 16.00 0.0200 16.00 -0.0150 1544.59 1543.85 1543.60 1542.48 1.1255645 1538.81 1538.59 16.00 0.0200 16.00 -0.0150 1539.13 1538.35 1538.10 1537.65 0.4556360 1533.73 1533.79 16.00 0.0200 16.00 -0.0150 1534.05 1533.55 1533.30 1532.72 0.5857655 1525.24 1526.29 16.00 0.0200 16.00 -0.0150 1525.56 1526.05 1525.31 1523.60 1.7157739 1525.07 1526.39 16.00 0.0200 16.00 -0.0150 1525.39 1526.15 1525.14 1522.28 2.8660100 1507.71 1508.39 16.00 0.0200 16.00 -0.0150 1508.03 150R15 1507.78 1505.40 2.3860100 1507.71 1508.39 16.00 0.0200 16.00 -0.0150 1508.03 1508.15 1507.78 1505,40 2.3862187 1493.27 1493.29 16.00 0.0200 16.00 -0.0150 1493.59 1493.05 1492.80 1489.61 3.1964000 1476.74. 1477.59 16.00 0.0200 16.00 -0.0150 1477.06 1477.35 1476.81 1474.32 2.4964000 1476.71 1477.59 16.00 0.0200 16.00 -0.Q150 1477.03 1477.35 1476.78 1474.32 2.4666237 1461.40 1462.79 16.00 0.0200 16.00 -0.0150 1461.72 1462.55 1461.47 1460.86 0.6167400 1453.47 1455.39 16.00 0.0200 16.00 -0.0150 1453.79 1455.15 1453.54 1452.29 1.2568542 1448.02 1448.29 16.00 0.0200 16.00 -0.0150 1448.34 1448.05 1447.80 1446.81 0.9969800 1440.12 1439.89 16.00 0.0200 16.00 -0.Q150 1440.44 1439.65 1439.40 1437.98 1.4270800 1431.13 1431.59 16.00 0.0200 16.00 -0.0150 1431,45 1431.35 1431.10 1428.38 2.7270800 1431.13 1431.59 16.00 0.0200 16.00 -0.0150 1431.45 1431.35 1431.10 1428.38 2.7271981 1423.37 1422.59 16.00 0.0200 16.00 -0.0150 1423.69 1422.35 1422.10 1420.09 2.0173300 1414.62 1412.99 16.00 0.0200 16.00 -0.0150 1414.94 1412.75 1412.50 1411.57 0.9374500 1405.58 1406.39 16.00 0.0200 16.00 -0.0150 1405.90 1406.15 1405.65 1403.75 1.9075500 1398.05 1398.79 16.00 0.0200 16.00 -0.0150 1398.37 1398.55 1398.12 1395.91 2.2175500 1398.05 1398.79 16.00 0.0200 16.00 -0.0150 1398.37 1398.55 1398.12 1395.91 2.2177000 1386.76 1387.39 16.00 0.0200 16.00 -0.0150 1387.08 1387.15 1386.83 1384.93 1.9078125 1380.30 1381.09 16.00 0.0200 16.00 -0.0150 1380.62 1380.85 1380.37 1378.52 1.8579600 1375.16 1374.09 16.00 0:0200 16.00 -0.0150 1375.48 1373.85 1373.60 1372.02 1.58
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B

07-Mar-01

9727

12.0cfs
0.0069 tUft
0.025

Oft
11 : 1
17 < 1

14.00: 1
0.62 ft

JMB

CRITICAL FLOW CALCULATIONS
depth (de) = 3.720 FT
velocity (Vc) = 0.06 FPS
slope (Sc) = 0.0000 FT/FT

0=
So=

n=
B=

Za=
Zb=

. Zave =
TRIAL DEPTH =

**

**

**Zb

**

T

0.62
FT DEEP

~u~s~6~0=-=p:!:;ro:.a=;ie==ct6$2=-- project No.
~C~B:...;S::.;;ta:::..~4:::.:80:...:.+..::.00:::-- __- By:

DIBBLE & ASSOCIATES

DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS.

**

**

**..._..- ...- ...------- -------------- ----_.._--~*.*
**

Za **

NORMAL FLOW CALCULATIONS
flow (an) = 12.1 cfs
depth (dn) = 0.62 ft
velocity (Vn) = 2.26 fps
Froude Number 0.71
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9727 DIBBLE & ASSOCIATES

DIBBLE & ASSOCIATES
CHANNEL HYORAULICS CHARACTERISTICS

07-Mar-01

Project:
Job No.

~U~S~6~0=-~P~ro~ie~c~t2~ Project No.
CB Sta. 496+76 By:
~~::;;....;.=..;~---

JMB
9727

-------_......._-. ----..-----**

********* ****

**

**-----_...-------
**

Za **
**

**********

T

0.67
FT DEEP

B

**

**

** Zb
**

Q=
So=
n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

13.0 cfs
0.013 ft/ft
0.025

o ft
6 : 1

12,: 1
9.00 : 1
0.67 ft

NORMAL FLOW CALCULATIONS
flow (Qn) = 13.1 cfs
depth (dn) = 0.67 ft
velocity (Vn) = 3.25 fps
Froude Number 0.99

CRITICAL FLOW CALCULATIONS
depth (de) = 3.720 FT
velocity (Vc) = 0.10 FPS
slope (Sc) = 0.0000 FT/FT
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9727
DIBBLE & ASSOCIATES

07-Mar-01

9727

12.0 cfs
0.0101 ftlft

0.025
o ft
7 : 1

19· : 1
13.00 : 1

0.6 ft

JMB

Q=
So=
n="
B=

Za.=
Zb=

Zave=
TRIAL DEPTH =

CRITICAL FLOW CALCULATIONS
depth (de) ;,; 3.720FT
velocity (Vc) = 0.07 FPS
slope (Sc) = ' 0.0000 FT/FT

**

**

** Zb
**

T

B

0.60
FT DEEP

********* ****

------------_.. ----------**

~U;QS~6;QO~-=l::P~roa;;ie~c~t2i:..-_- Project No.
....;;C=B;...:S=ta=...:;.5..;...;16;...;.+..:;.54..:..-_--By:

DIBBLE &ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS

**********

**

**

**--------------

**

Za **

NORMAL FLOW CALCULATIONS
flow (Qn) = 12.5cfs
depth (dn) = 0.60 ft
velocity (Vn) = 2.67 fps
Froude Number 0.86
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Job No.
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9727 DIBBLE & ASSOCIATES

DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS

07-Mar-01

Project:
Job No.

~U~S~6~0:=::-,,=P.;,=ro~je-=ct~2 Project No.
Sta.530+79 By:
--"--'..;......;;..~--'-----

JMB
9727

... ...--------_..._... ---_oo....---**

*****.,*** ****

**
**• oo ..

**

Za **
**

**********

T

0.70
FT DEEP

B

**

**

** Zb
**

Q=
So=

n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

9.0 cfs
0.011 ftJft
0.025

Oft
5 : 1
7 ': 1

6.00 : 1
0.7 ft

NORMAL FLOW CALCULATIONS
flow (an) = 9.0 cfs
depth (dn) = 0.70 ft
velocity (Vn) == 3.07 fps
Froude Number 0.91

CRITICAL FLOW CALCULATIONS
depth (de) = 3.720 FT
velocity (Vc) = 0.11 FPS
slope (Se) = 0.0000 FT/FT
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DIBBLE & ASSOCIATES

07-Mar-01

9727

3.0 cfs
0.0017 ftlft

0.025
Oft
3 : 1
5' : 1

4.00 : 1
o.n ft

JMB

0=
So=

n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

CRITICAL FLOW CALCULATIONS
depth (dc) =3.720 FT
velocity (Vc) = 0.05 FPS
slope (Sc) = 0.0000 FT/FT-

....
....

".. Zb

""

T

B

O.n
FT DEEP

********* ****

-------------- ----------**

;..1!U~S6l;6~0=~:bp.bl;ro~ie~ct~2:..-__project No.
Sta. 532+39 By:
~~=.;.;;=-=-----

DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS

**********
"..

....
**--------------

....

Za ""

NORMAL FLOW CALCULATIONS
flow (an) = 3.0 cfs
depth (dn) = 0.77 ft
velocity (Vn) = 1.27 fps
Froude Number 0.36

Project:
Job No.
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DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS .
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Project:
Job No.

~U~S=:;6~O=-==P~ro"""ie~ct=.a2a..-- __Project No.
Sta. 542+30 By:
~;;';"";;"-=";"';;";;"----'---

9727
JMB

--_..._.---.-.-.•---------**

********* ****

....
** ..-.-----------....

Za ....
....
**********

T

0.46
FT DEEP

B

....

....
** Zb....

Q=
So=
n=
B:;:

Za=
Zb=

Zave=
TRIAL DEPTH :;:

4.0 cfs
0.0208 ftlft
·0.025

Oft
5 : 1
7: 1

6.00 :1
0.46 ft

NORMAL FLOW CALCULATrONS .
flow (Qn) = 4.0 cfs
depth (dn) :::i 0.46 ft
velocity (Vn) = 3.19 fps
Froude Number 1.17

CRITICAL FLOW CALCULATIONS
depth (de) = 3.720 FT
velocity (Vc) = 0.05 FPS
slope (Sc) = 0.0000 FT/FT
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DIBBLE & ASSOCIATES

12-Mar-01

9727

4.0 cfs
0.008 ftlft
0.025

o ft
8 : 1

26': 1
17.00 : 1

0.37 ft

JMB

0=
So=

n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

CRITICAL FLOW CALCULATIONS
depth (dc) = 3.720 FT
velocity (Vc) = 0.02 FPS
slope (Sc) = 0.0000 FT/FT

**

**

** Zb
**

T

0.37
FT DEEP

~U~S~6~0==-::6p~ro~ie~ct~2=-' Project No.
CB Sta. 547+51 By:~;...z.;.;~~;";"---

DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS

**

**

B
********** ********* ****

** --_......-------_.. -----------_..- --_..-.._---**
**

Za **

NORMAL FLOW CALCULATIONS
flow (On) = 4.0 cfs
depth (dn) = 0.37 ft
velocity (Vn) = 1.72 fps
Froude Number 0.71
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Job No.
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DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS
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Project:
Job No.

~U~S~6¥=0=-=:=P=:aro~ie~ct~2,,--__Project No.
CS Sta. 549+15 By:

...;:;.;:::...=..;:;:;;.:...;:~~----

9727
JMB
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**

**._..---------..-

**
Za **

**
**********

T

0.20
FT DEEP

S

**

**

** Zb
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Q=
So=

n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

1.0 cfs
0.019 ftJft
0.025

Oft
12: 1
28: 1

20.00 : 1
0.2 ft

NORMAL FLOW CALCULATIONS
flow (Qn) = 1.4 cfs
depth (dn) = 0.20 ft
velocity (Vn) = 1.76 fps
Froude Number 0.98

CRITICAL FLOW CALCULATIONS
depth (de) = 3.720 FT
velocity (Vc) = 0.00 FPS
slope (Sc) = 0.0000 FT/FT
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DIBBLE & ASSOCIATES

12-Mar-01

9727

7.0 cfs
0.007 ftlft
0.025

Oft
17 : 1
36 : 1

26.50 : 1
0.4 ft

JMB

CRITICAL FLOW CALCULATIONS
depth (dc) = 3.720 FT
velocity (Ve) = 0.02 FPS
slope (Se) = - 0.0000 FT/FT

Q=
So=

n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH ==

**

** Zb

T

0.40
FT DEEP

2U~S~6~O==-~P:!::!ro~ie~ct~2=--__Project No.
CB Sta. 556+75 By:
~;...=.~~~---

DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS

,**
** --_ --- -----_ ------- ---_ ---**

"{-

**

*1r***1t**** *****-**** ****

B

**

Za**

, NORMAL FLOW CALCULATIONS
flovJ(Qn) = 7.2 cfs
depth (dn) = 0.40 ft
velocity (Vn) = 1.70 fps
Froude Number 0.67
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Job No.
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DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS
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Project:
Job No.

~U~S~6§"'0=-=:=P¥ro~ie~ct~2=--__Project No.
CB Sta. 563+87 By:
-=-=~=-=.=..;,..=..:....---

JMB
9727

-------------- --------..-**
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B
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**........-----------
**

Za **
**

**********

T

0.38
FT DEEP

**

**

. ** Zb
**

Q=
So=

n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

6.0 cfs
0.0069 ft/ft

0.025
Oft

20 : 1
30: 1

25.00 : 1
0.38 ft

NORMAL FLOW CALCULATIONS
flow (Qn) = 5.9 cfs
depth (dn) = 0.38 ft
velocity (Vn) = 1.63 fps
Froude Number 0.66

CRITICAL FLOW CALCULATIONS
depth (dc) = 3.720 FT .
velocity (Vc) = 0.02 FPS
slope (Sc) = 0.0000 FT/FT



--------------

NORMAL FLOW GALCULATIONS
flow (Qn)=~.O cfs
depth (dn) = .0.56 ft
velocity (Vn) = 2.05 fps
Froude Number . 0.68

DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS

12-Mar-01

9727

8.0 cfs
0.0065 ftlft

0.025
Oft

10 : 1
15 : 1

_12.50 : 1
0.56 ft

JMS

Q=
So=

n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

CRITICAL FLOW CALCULATIONS

depth (de) = 3.720 FT
velocity (Vc) = 0.05 FPS
slope (Sc) = 0.0000 FT/FT

**

**

** Zb
**

T

B

0.56
FTDEEP

********* ****
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DIBBLE & ASSOCIATES

....=;U~So=;6~0=-~P:l=1i!roOBie~ct~2,,--_..-...-Project No.
CS Sta. 576+65 By:
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DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS
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Project:
Job No.

~U~S~6~0=- ==P~ro~ie~ct!=2=--__Project No.
CB Sta. 577+39 By:..;:;.;::...;::..;.;=;...;...;.-=---- JMB

9727

-...- ..-------..-- ----------**

********* ****

*.* ..-------_...----
**

Za **
**
'fIt*********

T

0.78
FT DEEP

B

**

**

** Zb
**

Q=
So=
n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

5.0 cfs
0.0011 ftlft

0.025
Oft
7 : 1
9 : 1

8.00 : 1
0.78 ft

i

NORMAL FLOW CALCULATIONS
flow (Qn) = 5.1cfs

. depth (dn) = 0.78 ft
velocity (Vn) = 1.05 fps
Froude Number 0.30

CRITICAL FLOW CALCULATIONS
depth (de) = 3.720 FT
velocity (Vc) = 0.05 FPS
slope (Sc) = 0.0000 FT/FT
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B
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9727

13.0 Of5

0.0114 ft/ft
0.025

Oft
10 : 1
11, : 1

10.50 : 1
0.65 ft

JMB

CRITICAL FLOW CALCULATIONS
depth (de) = 3.720 FT
velocity (Yc) = 0.09 FPS
slope (Se) = 0.0000 FTIFT

0=
So=

n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

**

**
** Zb

**

T

0.65
FT DEEP

DIBBLE & ASSOCIATES

....;;U~S'=l6~0=-~P.J.liro~je~ct~2a...-;.__Project No.
...;:C;.=B;...;:S:.;.;ta;;;,;.'..;:.60:::.;1~+~00~ By:

DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS

**

**

**-------------- .._------------ ..._..-------**
**

Za **

NORMAL FLOW CALCULATIONS
flow (an) = 13.3 Cf5
depth (dn) = 0.65 ft
velocity (Yn) = 2.99 fps
Froude Number 0.92
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DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS

12-Mar-01

Project
Job No.

~U~S~6~0=-::;.P=:=;r0:.l::!ie=§:ct~2=--__Project No.
CB Sta. 622+07 By:
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JMB
9727

********** ******...** ****

**......----------- -----..------..- ------..---**

B

**

**

Za **
**

T

0.76
FT DEEP

**

**

** Zb
**

Q=
So=

n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

13.0 cfs
0.0085 ftlft

0.025
Oft
6 : 1

10: 1
8.00 :1
0.76 ft

NORMAL FLOW CALCULATIONS
flow (Qn) = 13.2 cfs
depth (dn) = 0.76 ft
velocity (Vn) = 2.86 fps
Froude Number 0.82

, CRITICAL FLOW CALCULATIONS
depth (dc) = 3.720 FT
velocity (Vc) = 0.12 FPS
slope (Sc) = 0.0000 FT/FT

1-
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B

NORMAL FLOW CALCULATIONS
flow (Qn) = 14.5 cfs
depth (dn) = 0.72 ft'
velocity (Vn) = 2.94 fps
Froude Number 0.86

DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS

07-Mar-01

9727

14.0 cfs
0.0096 ftlft

0.025
Oft'
9 : 1

10, : 1
9.50 : 1
0.72 ft

JMB

CRITICAL FLOW CALCULATIONS
depth (dc) = 3.720 FT
velocity (Vc) = ' 0.11 FPS
slope (Sc) = 0.0000 FT/FT

Q=
So=

n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

**

**

** Zb
**

T

0.72
FT DEEP

********* ****

-------------- ----------* ..

DIBBLE &ASSOCIATES
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Project:
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JMB
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_...------------ _......-------**

********* **"'*
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**--------------
**

Za **
**

*********'*'

T

0.60
FT DEEP

B

**

**

** Zb
**

Q=
So=

n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

14.0 cfs
0.0065 ftlft

0.025
o ft

16 : 1
21: 1

18.50 : 1
0.6 ft

. NORMAL FLOW CALCULATIONS
flow (Qn) = 14.3 cfs
depth (dn) = 0.60 ft
velocity (Vn) ::: 2.15 fps

. Froude Number 0.69

CRITICAL FLOW CALCULATIONS
depth (de) = 3.720 FT
velocity (Vc) = 0.05 FPS
slope (Sc) = 0.0000 FT/FT
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DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS

07-Mar-01

9727

8.0cfs
0.0065 ftlft

0.025
Oft

10 : 1
15< 1

12.50 : 1
0.56 ft

JMB

0=
So=

n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

CRITICAL FLOW CALCULATIONS
depth (dc) = 3.720 FT
velocity (Vc) = 0.05 FPS
slope (Sc) = 0.0000 FT/FT

**T

2iU"=l!S=a6~0=-==p~ro....je=ct~2=--_- Project No.
CB Sta. 674+00 By:....=..=.~~~..=.::...---

**

** 0.56 **

Za ** FT DEEP ** Zb

** **
********** ********* ****

B

NORMAL FLOW CALCULATIONS
flow (an) = 8.0 cfs
depth (dn) = 0.56 ft
velocity (Vn) = 2.05 fps
Froude Number 0.68

**-------------- -------------- ----------*.

Project:
Job No.

9727I
I
I
I
I
I
I
I
I
I
I
I,
I
I
I
I
I
I



9727 DIBBLE & ASSOCIATES

DIBBLE & ASSOCIATES
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Project:
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********* ****
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** .._..- .._.._------

**
Za *,o

,o,o

**********

T

0.51
FT DEEP

B

**

,o,o

,o,o Zb
,o,o

0=
So=

n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

8.0 cfs
0.0047 ft/ft

0.025
Oft

15 : 1
24 : 1

19.50 : 1
0.51 ft

NORMAL FLOW CALCULATIONS
flow (an) = 8.3cfs
depth (dn) = 0.51 ft
velocity (Vn) = 1.64 fps
Froude Number 0.57

CRITICAL FLOW CALCULAnONS
depth (de) = 3.720 FT
velocity (Vc) = 0.03 FPS
slope (Sc) = 0.0000 FT/FT
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DIBBLE &ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS

07-Mar-01

9727

8.0 cfs
0.0064 ftlft
0~025

Oft
11 : 1
18·: 1

14.50 : 1
0.53 ft

JMB

CRITICAL FLOW CALCULATIONS
depth (dc) = 3.720 FT
velocity (Vc) = 0.04 FPS
slope (Sc) = 0.0000 FT/FT

\ .

Q=
So=

n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

**T

2;U~Sb:li6~0=-:l=P:.;;ro~ie~ctli::li2=--__Project No.
....;:C~B::...;S:::.;;ta=::.;;.....;:;6.;;.;98::;..;+..=.0.;;.;0 By:

**

** 0.53 **

Za ** FT DEEP ** Zb

** **

********** *******~* ****

B

NORMAL.FLOW CALCULATIONS
flow (Qn) = 8.0 cfs
depth (dn) =0.53 ft
velocity (Vn) = 1.96 fps
Froude Number 0.67

'II'll _ ••__••__••••• _ .......-_........ - ..... -----.......--*",
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·9727 DIBBLE &ASSOCIATES

DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS

07-Mar-01

Project:
Job No.

~U~S~6~Ob-~P~ro~ie~c~t ,a2 Project No.
CB Sta. 708+00 By:
-=-=:...=..:.;~~~---

JMB
9727

**--------- ...---- --------_...--_. ----------**
** 0.63 **

Za ** FT DEEP ** Zb
** **
*********11- ********* ****

B

** T **
0=

So=
n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

10.0 cfs
0.0096 ft/ft
0.025

o ft
9 : 1

10 : 1
9.50 : 1
0.63 ft

NORMAL FLOW CALCULATrONS
flow (On) = 10:1 cfs
depth (dn) = 0.63 ft
velocity (Vn) = 2.69 fps
Froude Number 0.84

CRITICAL FLOW CALCULATIONS
depth (de) = 3.720 FT
velocity (Vc) = 0.08 FPS
slope (Sc) = 0.0000 FT/FT



---------------

DIBBLE &ASSOCIATES

DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS

12-Mar-01

9727

8.0 cfs
0.011 ftlft
0.025

o ft
6 : 1

17 : 1
11.50 : 1

0.53 ft

JMB

CRITICAL FLOW CALCULATIONS
depth (dc) = 3.720 FT
velocity (Vc) ::: 0.05 FPS
slope (Sc) = 0.0000 FT/FT

Q=
So=

n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

**T

2!U~S:=:6~0=-~p~ro~ie~ct~2iO.--__Project No.
.....;C:..;;;B~S:;..;.ta~...;..7..;,.;19;...;+-=-9..;,..1 By:

**

,** 0.53 **

Za ** FT DEEP ** Zb

** **
********** ********* ****

B

NORMAL FLOW CALCULATIONS
flow (Qn) = 8.3 cfs
depth (dn) = 0.53 ft
velocity (Vn) = 2.56 fps
Froude Number 0.88

**_.------------ -------------- ----------**
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9727 DI~BLE & ASSOCIATES

II

DIBBLE & ASSOelATES
CHANNEL HYDRAULICS C~ARACTERISTICS

I

07-Mar-0",

Project:
Job No.

~U~S~6§=0=-,""",P=:==ro~ie~ct~2=--__Project No.
CB Sta. 733+00 By:
...;:.;:::;-::;.:;~;:;.=..:.-=----

JMB
9727

------------..- ---..-..----**

********* ' *......

**

** ....- ...._--_.._--
**

Za **
**

**********

T

0.54
FT DEEP

B

**

**

** Zb
**

Q=
So=

n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

9.0 cfs
0.0068 ftlft

0.025
o ft
9 : 1

22 : 1
15.50 : 1
0.54 ft

NORMAL FLOW CALCULATIONS
flow (Qn) = 9.2 cfs
depth (dn) = 0.54 ft
velocity (Vn) = 2.04 fps
Froude Number 0.69

CFHTICAL FLOW CALOULATIONS
depth (de) = 3.720 FT
velocity (Ve) = 0.04 FPS
slope (Se) = 0.0000 FT/FT



-------------

DIBBLE & ASSOCIATES

DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS

07-Mar-01

9727

8.0 cts
0.0065 ftlft

0.025
Oft
9 : 1

16 : 1
12.50 : 1

0.56 ft

JMB

CRITICAL FLOW CALCULATIONS
depth (de) = 3.720 FT
velocity (Vc) = 0.05 FPS
slope (Sc) = 0.0000 FT/FT

0=
So=

n=
B=

Za=
Zb=

Zave=
- TRIAL DEPTH =

**T

2U~Si6l6~0=-:l=p~ro~ie~ct~2=--_- Project No.
CB Sta. 745+00 By:
..=.,.;;;;~~~..;;..;;;...---

**

** 0.56 **

Za ** FT DEEP ** Zb

** **

......**..**..* ......*....*..* ..*..*

B

NORMAL FLOW CALCULATIONS
flow (an) = 8.0cts
depth (dn) = 0.56 ft
velocity (Vn) = 2.05 tps
Froude Number 0.68

**-----------_... ------_..._----- ----------*..
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DIBBLE & ASSOCIATES
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III

·1

DIBBLE & ASSO~IATES
I

CHANNEL HYDRAULICS CHARACTERISTICS
I

07-Mar-Ol

Project:
Job No.

~U~S=6§l!0=-==P==ro~je=c~t 2=..- Project No.
CB Sta. 755+00 8y: .

-.;...;;;;.....;;...;=-.;.~;...;;,.;;,.----
JM8

9727

.----------..-- ----------**

********* -**..*

**

** --------------
**

Za **
**

**********

T

0.56
FT DEEP

8

**

**

** Zb
**

Q=
50=

n=
8=

Za=
Zb=

Zave=
TRIAL DEPTH =

8.0 cfs
0.0078 ftIft

0.025
o ft

12 : 1
11 : 1

11.50 : 1
0.56 ft

NORMAL FLOW CALCULATIONS
flow (Qn) = ' 8.1 cfs
depth (dn) = 0.56 ft
velocity (Vn) = . 2.24 fps
Fraude Number 0.75

CRITICAL FLOW CALCULATIONS
deptm (de) = 3.720 FT
velocity (Vc) = 0.05 FPS
slope (Se) = 0.0000 FT/FT

1-



NORMAL FLOW CALCULATIONS
flow (Qn) = 11.4 cfs

, depth (dn) = 0.58 ft
velocity (Vn) = 2.60 fps
Froude Number 0.85

DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS

DIBBLE & ASSOCIATES

...l!U~S~6~0=-.l=p~ro*li!ie~ct~2=--__Project No.

...;;C=B,-,S~ta=. ...;...77;....;0~+..;;:..00=-- By:

07-Mar-01

9727

11.0 cfs
0.01 ftlft

0.025
Oft

10 : 1
, 16' : 1

13.00 : 1
0.58 ft

JMB

Q=
So=
n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

CRITICAL FLOW CALCULATIONS
depth (dc) = 3.720 FT
velocity (Vc) = 0.06 FPS
slope (Sc) = 0.0000 FTIFT

**

** Zb
**

**

T

B

0.58
FT DEEP

********* *irir*

-----------_.- ._--------**
**

**

**********

**--------------

**

Za **
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9727 DIBBLE &ASSOCIATES 12-Mar-01

DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS

Project:
Job No.

-",U~S=:;6~0=-==P.6l!ro:.l::ier=;:ctl::!:2=--__Project No.
CB Sta. 781+35 By:
-=~=-.;..~~---

JMB
9727

** **
********** ********* ****

** .__________ _ ....... ... __ :a..*

B

NORMAL FLOW CALCULATIONS
flow (Qn) = 8.2 cfs
depth (dn) = 0.58 ft
velocity (Vn) = 1.94 fps
Froude Number 0.64

8.0 cfs
0.0056 ftlft

0.025
o ft

10 : 1
15: 1

12.50 : 1
0.58 ft

Q=
So=
n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

CRITICAL FLOW CALCULATIONS
depth (de) = 3.720 FT
velocity (Vc) = 0.05 FPS
slope (Sc) = 0.0000 FT/FT

**

**
** Zb

T

0.58
FTDEEP

**

**

Za **



NORMAL FLOW CALCULATIONS
flow (Qn) = 10.0 cfs
depth (dn) = 0.66 ft
velocity (Vn) = 1.92 fps

DIBBLE & ASSOCIATES
CHANNEL HYDRAULICS CHARACTERISTICS

DIBBLE & ASSOCIATES
07-Mar-01

9727

10.0 cfs
0.0046 Nft

0.025
Oft
7 : 1

17 :1
12.00 : 1
0.66 ft

JMB

Q=
So=

n=
B=

Za=
Zb=

Zave=
TRIAL DEPTH =

CRITICAL FLOW Cf\LCULATIONS
.depth (dc) = . 3.720 FT
velocity (Vc) = 0.06 FPS
slope (Sc) = 0.0000 FT/FT

'O'O

*'O

'O'O Zb
*'O

T

B

0.66
FT DEEP

********* ****

-------------- ----------**

~U~S;bl6~0b:.::bp:l,l;ro~ie~ct~2~__Project No.
~S::.;;ta:::.. ..:...79::;.::6;,.;.+,;;.;00~ By:

'O'O

**--------------

**********
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'O*
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r _ 1'_ r__ _ r-'_ ( _
". - 4" t .

_r_ -,--- ~"- ;-- '"-:-.., 10 \0,.. -
Weir Qi=Cw·P·dI\1.5 Solve for d Orifice Qi=Co*A{2g*dj"0.5 Solve for d

P (assume 50% A (assume 50%
Controlling

blockage· 50%
. ,

blockage - 50% Controlling Inlet
Station Q (cfs) Oi (ets) Cw P (qrate ft Reduction of PI d Oi Co A (qrate ft1\2\ Reduction of Al q (ftIsl\2l d Depth (ft) Condition

Sump Condition - ADOT C-15.8(

480+00 12 12 3.0 9.27 4.64 0.91 12 0.67 4.91 2.46 32.16 0.83· 0.91 Weir
496+76 13 13 3.0 9.27 4.64 0.96 13 0.67 4.91 2.46 32.16 0.97 0.97 Orifice
516+54 12 12 3.0 9.27 4.64 0.91 12 0.67 4.91 2.46 32.16 0.83 0.91 Weir
547+51 4 4 3.0 9.27 4.64 0.43 4 0.67 4.91 2.46 32.16 0.09 0.43 Weir
549+15 5 5 3.0 9.27 4.64 0.50 5 0.67 4.91 2.46 32.16 0.14 0.50 Weir
556+75 7 7 3.0 9.27 4.64 0.63 7 0.67 4.91 2.46 32.16 0.28 0.63 Weir
563+87 6 6 3.0 9.27 4.64 0.57 6 0.67 4.91 2.46 32.16 0.21 0.57 Weir
601+00 13 13 3.0 9.27 4.64 0.96 13 0.67 4.91 2.46 32.16 0.97 0.97 Orifice
640+00 14 14 3.0 9.27 4.64 1.00 14 0.67 4.91 2.46 32.16 1.13 1.13 Orifice
662+37 14 14 3.0 9.27 4.64 1.00 14 0.67 4.91 2.46 32.16 1.13 1.13 Orifice
674+00 8 8 3.0 9.27 4.64 0.69 8 0.67 4.91 2.46 32.16 0.37 0.69 Weir
685+42 8 8 3.0 9.27 4.64 . 0.69 8 0.67 4.91 2.46 32.16 0.37 0.69 Weir
698+00 8 8 3.0 9.27 4.64 0.69 8 0.67 4.91 2.46 32.16 0.37 0.69 Weir
708+00 10 10 3.0 9.27 4.64 0.80 10 0.67 4.91 2.46 32.16 0.57 0.80 Weir
733+00 9 9 3.0 9.27 4.64 0.75 9 0.67 4.91 2.46 32.16 0.47 0.75 Weir
745+00 8 8 3.0 9.27 4.64 0.69 8 0.67 4.91 2.46 32.16 0.37 0.69 Weir
755+00 8 8 3.0 9.27 4.64 0.69 8 0.67 4.91 2.46 32.16 0.37 0.69 Weir
770+00 11 11 3.0 9.27 4.64 0.85 11 0.67 4.91 2.46 32.16 0.70 0.85 Weir

Sump Condition - ADOT C-15.9C

5761'65 8 8 3.0 12.41 6.21 0.57 8 0.67 9.44 4.72 32.16 0.10 0.57 Weir
577+29 5 5 3.0 12.41 6.21 0.41 5 0.67 9.44 4.72 32.16 0.04 0.41 Weir
622+07 13 13 3.0 12.41 6.21 0.79 13 0.67 9.44 4.72 32.16 0.26 0.79 Weir
719+91 8 8 3.0 12.41 6.21 0.57 8 0.67 9.44 4.72 32.16 0.10 0.57 Weir
781+35 8 8 3.0 12.41 6.21 0.57 8 0.67 9.44 4.72 32.16 0.10 0.57 Weir

J:I9727\sprdshlsldrainagelmedianP2.wb3
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Controlling Depth for Median Flow

Orifice I Weir I

I
Overall

IControlling
I

Orifice I Weir Median Flow I Controlling
Culvert Sta, Depth (ft) Condition Depth Depth (ft) Condition

480+00 0.91 Weir 0.62 0.91 OrificelWeir
496+76 0.97 Orifice 0.67 0.97 OrificeIWeir
516+54 0.91 Weir 0.60 0.91 OrificelWeir
547+51 0.43 Weir 0.37 0.43 OrificeIWeir
549+15 0.50 Weir 0.20 0.50 OrificelWeir
556+75 0.63 Weir 0.40 0.63 OrificeIWeir
563+87 0.57 Weir 0.38 0.57 OrificelWeir
576+65 0.57 Weir 0.56 0.57 OrificelWeir
577+29 0.41 Weir 0.78 0.78 Flow Depth
601+00 0.97 Orifice 0.65 0.97 OrificelWeir
622+07 0.79 Weir 0.76 0.79 OrificelWeir
640+00 1.13 Orifice 0.72 1.13 OrificelWeir
662+37 1.13 Orifice 0.60 1.13 OrificelWeir
674+00 0.69 Weir 0.56 0.69 OrificelWeir
685+42 0.69 Weir 0.51 0.69 OrificelWeir
698+00 0.69 Weir 0.53 0.69 OrificelWeir
708+00 0.80 Weir 0.63 0.80 OrificelWeir
719+91 0.57 Weir 0.53 0.57 OrificelWeir
733+00 0.75 Weir 0.54 0.75 OrificelWeir
745+00 0.69 Weir 0.56 0.69 OrificelWeir
755+00 0.69 Weir 0.56 0.69 OrificelWeir
770+00 0.85 Weir 0.58 0.85 OrificelWeir
781+35 0.57 Weir 0.58 0.58 Flow Depth

I (From App. E) From App. D)

J:\9727\sprdshts\drainage\controldpthP2.wb3
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Freeboard in Median Swale

Channel Headwater Total
Median Elevation 3" Invert I Grate Elevation Channel Controlling

Culvert Sta. EOP Elevation below EOP Elevation (50 vear Flow) Depth (tt) Deoth (tt) • Freeboard

480+00 1605.34 1605.09 1602.90 1602.61 2.19 0.91 1.28
496+76 1595.00 1594.75 1591.21 1591.45 3.54 0.97 2.57
516+54 1576.69 1576.44 1574.50 1574.59 1.94 0.91 1.03
547+51 1545.05 1544.80 1543.35 - 1.45 0.43 1.02
549+15 1543.85 1543.60 1542.28 1541.67 1.32 0.50 0.82
556+75 1538.35 1538.10 1537.25 1535.36 0.85 0.63 0.22
563+87 1533.55 1533.30 1532.34 1532.98 0.96 0.57 0.39
576+65 1525.56 1525.31 1523.04 1523.31 2.27 0.57 1.70
577+29 1525.39 1525.14 1521.50 1521.73 3.64 0.78 2.86
601+00 1508.03 1507.78 1504.75 1503.80 3.03 0.97 2.06
622+07 1493.05 1492.80 1488.85 1489.63 3.95 0.79 3.16
640+00 1477.03 1476.78 1473.60 1472.66 3.18 1.13 2.05
662+37 1461.72 1461.47 1460.26 1460.92 1.21 1.13 0.08
674+00 1453.79 1453.54 1451.73 1450.91 1.81 0.69 1.12
685+42 1448.05 1447.80 1446.30 1445.76 1.50 0.69 0.81
698+00 1439.65 1439.40 1437.45 1436.66 1.95 0.69 1.26
708+00 1431.35 1431.10 1427.75 1427.12 3.35 0.80 2.55
719+91 1422.35 1422.10 1419.56 1419.73 2.54 0.57 1.97
733+00 1412.75 1412.50 1411.03 1410.06 1.47 0.75 0.72
745+00 1405.90 1405.65 1403.19 1402.90 2.46 0.69 1.77
755+00 1398.37 1398.12 1395.35 1395.42 2.77 0.69 2.08
770+00 1387.08 1386.83 1384.35 1385.34 2.48 0.85 1.63
781+35 1380.62 1380.37 1377.94 1378.11 2.43 0.58 1.85

* From Appendix F

Conclusion: There will be freeboard available for the design storm.

J:19727\sprdshls\drainage\controldplhP2.wb3
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1
FILE DATE: 02-15-2001
FILE NAME: CB480

**************************

**************************
FHWA CULVERT ANALYSIS,

HY-8, VERSION 6.1
**********~****************************-*****************************************

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U 1--------------------------1-----------------------------------------------1
L I INLET OUTLET CULVERT I BARRELS I

I v I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
INO.I (ft) (ft) , (ft) I MATERIAL (ft) (ft) n TYPE I
I 1 11600.40 1599.90 97.00 I 1 CSP 2.00 2.00 .024 CONVENTIONAL I
I 2 I I I
1 3 1 1 I
I 4 I I I
I 5 I I I
f 6 I I I
****************************************************** ***************~**********

**************************

**********************'****

****************,****************************************************************

CURRENT DATE: 02-15-2001
CURRENT TIME: 13:17:05

Culvert Sta. 480+00

I:

I'

I

******************.*********************************** ****************~**********

I
1\
~.",,,,

I
I
I

I

SUMMARY OF CULVERT FLOWS (cfs) FILE: CB480 DATE: 02-15-2001

ELEV (it) TOTAL 1 2 3 4 5 6 ROADWAY ITR

1600.40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1

1601. 06 1.6 1.6 0.0 0.0 0.0 0.0 0.0 0.00 1

1601.39 3.2 3.2 0.0 0.0 0.0 0.0 0.0 0.00 1

1601.64 4.8 4.8 0.0 0.0 0.0 0.0 0.0 0.00 1

1601. 86 6.4 6.4 0.0 0.0 0.0 0.0 0.0 0.00 1

1602.08 8.0 8.0 0.0 0.0 0.0 0.0 0.0 0.00 1

1602.30 9.6 9.6 ,0.0 0.0 0.0 0.0 0.0 0.00 1

1602.54 11.2 11.2 0.0 0.0 0.0 0.0 0.0 0.00 1

1602.61 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q50

1603.20 14.4 14.4 0.0 0.0 0.0 0.0 0.0 0.00. 1

1603.78 16.0 16.0 0.0 0.0 0.0 0.0 0.0 0.00 1

1605.71 21.3 21.3 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
***************************************************************************'*****

1602.64 13.0 QI00
***********.****************************************************************~****

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CB480 DATE: 02-15-2001

HEAD HEAD TOTAL FLOW % FLOW

ELEV (ft) ERROR (ft) FLOW (cis) ERROR (cfs) ERROR

1600.40 0.000 0.00 0.00 0.00

1601.06 0.000 1. 60 0.00 0.00

1601.39 0.000 3.20 0.00 0.00

1601.64 0.000 4.80 0.00 0.00

1601.86 0.000 6.40 0.00 0.00

1602.08 0.000 8.00 0.00 0.00

1602.30 0.000 9.60 0.00 0.00

1602.54 0.000 11.20 0.00 0.00

1602.60 0.000 12.00 0.00 0.00

1603.20 0.000 14.40 0.00 0.00

1603.78 0.000 16.00 0.00 0.00
********************************************************************************

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
********************************************************************************



CURRENT DATE: 02-15-2001
CURRE~T TIME: 13:17:05

2
FILE DATE: 02-15-2001
FILE NAME: CB480

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft)) CSP
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft).

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
********************************************************************************

0.00
1. 60
3.20
4.80
6.40
8.00
9.60

11. 20
12.00
14.40
16.00

1600.40
1601.06
1601.39
1601. 64
1601.86
1602.08
1602.30
1602.54
1602.61
1603.20
1603.78

0.00
0.61
0.86
1. 07
1.27
1.45
1. 63
1. 80
1. 8.9
2.16
2.36

0.00 O-NF
0.66 3-M2t
0.99 3-M2t
1. 24 3-M2t
1.46 2-M2c
1. 68 2-M2c
1. 902-M2c
2.14 2-M2c
2.21 2-M2c
2.80 2~M2c

3.38 2-M2c

0.00
0.57
0.83
1. 05
1.26
1.49
2.00
2.00
2.00
2.00
2.00

0.00
0.43
0.62
0.77
0.89
1.01
1.10
1.20
1.24
1. 36
1.44

0.00
0.52
0.67
0.79
0.89
1. 01
1.10
1.20
1.24
1. 36
1.44

0.00
0.52
0.67
0.79
0.88
0.95
1.02
1. 08
1.11
1.19
1.23

0.00
2.44
3.42
4.19
4.73
5.05
5.41
5.69
5.85
6.31
6.61

0.00
1.48
1. 75
1.94
2.09
2.21
2.31
2.40
2.44
2.56
2.62

************************************************************~*******************

El. inlet face invert
El. inlet throat invert

1600.40 ft
0.00 ft

El. outlet invert
El. inlet crest·

1599.90 ft
0.00 ft

***.**************************************************************************.***

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V!H)
CULVERT LENGTH ALONG SLOPE

**************

1954.50 ft
1600.40 ft
2051.50 ft
1599.90 ft

1
0.0052

97.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
.BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

CIRCULAR
2.00 ft

CORRUGATED STEEL
0.024
CONVENTIONAL
SQUARE EDGE WITH HEADWALL
NONE

********************************************************************************

-I



********************************************************************************

********************************************************************************

I
I
I
I

CURRENT DATE: 02-15-2001
CURRENT TIME: 13:17:05

************************** TAILWATER

3
FILE DATE: 02-15-2001
FILE NAME: CB480

**************************

I
I
I
I'
I
I
I

******* REGULAR CHANNEL CROSS SECTION ****************

SIDE SLOPE HIV (X:1) 4.0

CHANNEL SLOPE VIH (ft/ft) 0.008

MANNING'S n (.01-0.1) 0.035

CHANNEL INVERT ELEVATION 1599.90 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 1599.90 ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE' DEPTH VEL. SHEAR

(cfs) (ft) NUMBER (ft) (tis} (pst)

0.00 1599.90 0.000 0.00 0.00 0.00

1. 60 1600.42 0.360 0.52 1,48 0.25

3.20 1600.57 0.376 0.67 1.75 0.32

4.80 1600.69 0.386 0.79 1.94 0.37

6.40 1600.78 0.393 0.88 2.09 0.41

8.00 1600.85 0.398 0.95 2.21 0.45

9.60 1600.92 0.403 1. 02 2.31 0.48

11.20 1600.98 0.407 1. 08 2.40 0.51

12.00 1601.01 0.409 1.11 2.44 0.52

14.40 1601.09 0.413 1.19 2.56 0,.56

16.00 1601.14 0.416 1.23 2.62 0.58

********************************************************************************

* ** ********************* ** ROADWAY OVERTOPPING DATA ******* ***'****** ** ***** ***
****~*****************,**********************************************************I

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CRESr;r ELEVATION

2.50
38.00 ft

100.00 ft
1605.71 ft

I
I
I- \.

I
I
I

****************************************************** *****************.*~*******



I
I
I

CulvertSta. 576+65

CURRENT DATE: 06-22-2000
CURRENT TIME: 13:11:49

1
FILE DATE: 06-22-2000
FILE NAME: CB576

***********************************************************************.*********

********************************~***'**********.**********************************

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U I-----------------~--------r~-~---~-----------------------~--~--~--~~------I
L I INLET OUTLET CULVERT I BARRELS I

I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
INO. I (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I
I 1 11521.99 1521.95 6.00' I 1 CMPA 2.33 1.67 .025 CONVENTIONAL I
I 2II I
I 3 I I I
I 4 I I I
I 5 I I I
I 6 I I I
************************************'******~**************~**********************

I
I
I

**************************

**************************
FHWA CULVERT ANALYSIS

HY-8, VERSION 6.1
**************************
**********************'****

I
I
I
I'

I

**********~************-***********-*********************************~************

SUMMARY OF CULVERT FLOWS (cfs) FILE: CB576 DATE: '06-22 -2 000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1521.99 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1522.38 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1522.56 2.0 2.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1522.72 3.0 3.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1522.85 4.0 4.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1522.'98 5.0 5.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1523.09 6.0 6.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1523.20 7 ..0 7.0 0.0 0.0 0.0 0.0 0.0 0'. 00 1
1523.31 8.0 8.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q50
1523.42 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q100
1523.52 10.0 10.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1525.49 24.1 24.1 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

************~*************'****************'****~*******'****'******~***************

********************************************************************************

********************************************************************************

****************************************************'****************************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CB576 . DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1521.99 0.000 0.00 0.00 0.00
1522.38 0.000 1. 00 0.00 0.00
1522.56 0.000 2.00 0.00 0.00
1522.72 0.000 3.00 0.00 0.00
1522.85 0.000 4.00 0.00 0.00
1522.98 0.000 5.00 0·00 0.00
1523.09 0.000 6.00 0.00 0.00
1523.20 0.000 7.00 0.00 0.00
1523.31 0.000 8.00 0.00 0.00
1523.42 0.000 9.00 0.00 0.00
1523.52 0.000 10.00 0.00 0.00

<2> TOLERANCE (%) = 1.000<1> TOLERANCE' (ft) = 0.010

I
I

I
I



CURRENT DATE: 06-22-2000
CURRENT TIME: 13:11:49

2
FILE DATE: 06-22-20 0
FILE NAME: CB576

*************************************************************************** ****
PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.33 (ft) BY 1.67 (ft)) CMPA

*************************************************************************** ****

***************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

0.00
1. 00
2.00
3.00
4.00
5.00
6.00
7.00
8.,00
9. DO·

10.00

1521. 99
1522.38
1522.56
1522.72
1522.85
1522.98
1523.09
1523.21
1523.31
1523.42
1523.52

0.00
0.37
0.55
0.70
0.82
0.95
1. 06
1.17
1.27
1.37
1.48

0.00 O-NF
0.39 2-M2c
0.57 2-M2c
0.73 2-M2c
0.86 2-M2c
0.99 2-M2c
1.10 2-M2c
1. 22 2-M2c
1. 32 2-M2c
1. 43 2-M2c
1. 53 2-"M2c

0.00
0.31
0.46
0.58
0.69
0.80
0.91
1. 02
1.14
1.28
1.67

0.00
0.24
0.36
0.45
0.53
0.60
0.67
0.73
0.79
0.85
0.90

0.00
0.24
0.36
0.45
0.53
0.60
0.67
0.73
0.79
0.85
0.90

-0.44
-0.44
-0.44
-0.44
-0.44
-0.44
-0.44
-0.44
-0.44
,..0.44
-0'.44

0.00
2.59
3 .11
3.51
3.84
4.i4
4.38
4.65
4.87
5.07
5.30

.00

.00

.00

.00

.00

.00

.00

.00
0.00
0.00
0.00

****'****************************************************************************

El. inlet face invert
El. inlet throat invert

1521.99, ft
0.00 ft

El. outlet invert
El. inlet crest

1521.95 ft
0.00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
'SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

***********-***
1994.00 ft
1521.99 ft
2000.00 ft
1521. 95 ft

1
0.0067
6.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

******~***.**************

PIPE ARCH
2.33 ft
1. 67 ft

STEEL OR ALUMINUM,
0.025
CONVENTIONAL
HEADWALL
NONE

...........................................................................' , .



I

************************************-***********************'*********************

*******-*************************************************************************
************************************'********************************************

**************************
**************************

06-22-2000
CB576

FILE DATE:
FILE NAME:

TAILWATER

06-22-2000
13:11:49

CURRENT DATE:
CURRENT TIME:

I
I

I

***************************~****~********************* **************************

CONSTANT WATER SURFACE ELEVATION
1521. 51

**********************-**********************************************************
I
I

************************** ROADWAY OVERTOPPING DATA **************************

*******************************************************'*************************I

WEIR COEFFICIENT
EM~ANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
5.00 ft

100.00 ft
1525.49 ft

I
I
I'

I
I
I
I
I



I
I Culvert Sta. 577+29

I CURRENT DATE: 06-22-2000
CURRENT TIMR: 13:13:01

1
FILE DATE: 06-22-2000
FILE NAME: CB577

********************************************************************************I *************~*****.*******

**************************
FHWA CULVERT AN~YSIS

HY-8, VERSION 6.1
**************************

**************************

I
I
I'

**~*************************************************** ********.******************

C I SITE DATA I CULVERT SHAPE. MATERIAL, INLET \
U 1--------------------------1----------------------------------------~----~-I
L 1 INLET OUTLET CULVERT 1 BARRELS I

1 V I ELEV. ELEV. LENGTH \ SHAPE SPAN RISE MANNING INLET \
INO., (ft) (ft) (ft) \ MATERIAL (ft) (ft)n TYPE ,I
I 1 11520.45 1520.31 28.00 1 1 CMPA 2.33 1.67 .025 CONVENTIONAL I

I 2 I' 1 I
\,3 I 1 I
1 4 \ I \

\ 5 \ I I
I 6 I I I
****************************************************.****************************

****~*************~********************************************~****************

*-*******************************************************************************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CB577 DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1521. 57 0.000 0.00 0.00 0.00
1521. 58 0.000 0.70 0.00 0.00
1521. 60 0.000 1.40 0.00 0.00
1521. 61 0.000 2.10 0.00 0.00
1521. 63 0.000 2.80 0.00 0.00
1521.66 0.000 3.50 0.00 0.00
1521. 77 0.000 4.20 0.00 0.00
1521. 72 0.000 4.90 0.00 0.00
1521. 73 0.000 5.00 0.00 0.00
1521. 81 0.000 6.30 0.00 0.0.0
1521. 86 0.000 7.00 0.00 0.00

********************************************************************************

SUMMARY OF CULVERT FLOWS (cfs) FILE: CB577 PATE: 06-22-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1521. 57 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1521. 58 0.7 0.7 0.0 0.0 0.0 0.0 0.0 0.00 1
1521. 60 1.4 1.4 0.0 0.0 0.0 0.0 0.0 O. 0,0 1
1521.61 2.1 2.1 0.0 O. a 0.0 0.0 0.0 0.00 1
1521. 63 2.8 2.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1521. 66 3.5 3.5 0.0 0.0 0.0 0.0 0.0 0.00 1
1521. 77 4.2 4.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1521.72 4.9 4.9 0.0 0.0 0.0 0.0 0.0 0.00 1
1521.73 5.0 5.0 0.0 0.0 0.0 0.0 0.0 0.00 1 g50
1521.81 6.3 6.3 0.0 0.0 0.0 0.0 0.0 0.00 \1
1521. 86 7.0 7.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1525.49 26.0 26.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

********************************************************************************

1521. 79 6.0 g100
********************************************************************************

<2> TOLERANCE (%) = 1.000<1> TOLERANCE (ft) = 0.010

I

,

I
\

I
;

I
I



CURRENT DATE: 06-22-2000
CURRENT TIME: 13:13:01

2
FILE DATE: 06-22-2000
FILE NAME: CB577

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 1 ( 2.33 (ft) BY 1. 67 (ft) ) CMPA
********************************************************************************

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cis) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)

********************************************************************************

0.00 1521.57 0.00 1.12 O-NF 0.00 0.00 0.00 1.26 0.00 0.00
0.70 1521. 58 0.39 1.13 3-Mlt 0.27 0.20 1.26 1.26 0.27 0.00
1.-40 1521.60 0.45 1.15 3-Mlt 0.40 0.29 1.26 1.26 0.54 0.00
2.10 1521.61 0.57 1.16 3-Mlt 0.51 0.37 1.26 1.26 0.81 0.00
2.80 1521.63 0.67 1.18 3-Mlt 0.60 0.43 1.26 1.26 1.08 0.00
3.50 1521. 66 0.76 1.21 3-Mlt 0.70 0.50 1.26 1.26 1.35 0.00
4.20 1521.77 0.85 1. 32 3-Mlt 0.78 0.55 1.26 1.26 1. 62 0.00
4.90 1521.72 0.94 1.27 3-Mlt 0.87 0.60 1.26 1.26 1. 89 0.00
5.00 1521.73 0.95 1.28 3-Mlt 0.88 0.60 1.26 1.26 1. 92 0.00
6.30 1521. 81 1.10 1.36 3-M1t 1. 05 0.69 1.26 1.26 2.42 0.00
7.00 1521. 86 1.17 1.41 3-Mlt 1.15 0.73 1. 26 1.26 .2.69 0.00

********************************************************************************

El. inlet face invert
El. inlet throat invert

1520.45 ft
0.00 ft

El. outlet invert
El. inlet crest

1520.31 ft
0.00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

2000.00 ft
1520.45 ft
2028.00 ft
1520.31 ft

1
0.0050

28.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIll.L
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

PIPE ARCH
2.33 ft
1. 67 ft

STEEL OR ALUMINUM
0.025
CONVENTIONAL
HEADWALL
NONE

********************************************************************************



I
I
I CURRENT DATE:

CURRENT TIME:
06-22-2000
13:13:01

FILE DATE:
FILE NAME:

3
06-22-2000
CB577

**************************

**************************

2.50
20.00 ft

100.00 ft
1525.49 ft

TAILWATER

ROADWAY OVERTOPPING DATA

CONSTANT WATER SURFACE ELEVATION
1521.57

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

**************************~**************~**************************************

**************************
********************************'************************************************

***********************"*********************************************************

**************************

********************************************************************************
*************************************,******************.*********~************'***

I
I
I
I

I,
**********************************************************"**********************

I
I
I
I
I
I
I,
I,

I



********************************************************************************

I
I
I
I

Culvert Sta. 601+00

CURRENT DATE: 06-22-2000
CURRENT TIME: 13:14:15

*********************~****

**************************
FHWA CULVERT ANALYSIS

HY-8, VERSION 6.1

1
FILE DATE: 06-22-2000
FILE NAME: CB601

**************************

******.********************

I
I

I~

I
I

I
I
I
I

****************************************************** ***********************~**

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U 1--------------------------1-----------------------------------------------1
L 1 INLET OUTLET CULVERT I BARRELS 1

1 V 1 ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I

INo·1 (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I
I 1 11501.75 1501.48 104.00 1 1 RCP 2.00 2.00 .013 CONVENTIONAL I

1 2 1 I . 1

I' 3 I I I
1 4 I I I
I 5 I I I
I 6 I I I
******~************************~********************** **************************

****************************************************** ********************~*'****

SUMMARY OF CULVERT FLOWS (cfs) FILE: CB601 DATE: 06-22-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1501.75 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1502.35 1.5 1.5 0.0 0.0 0.0 0.0 0.0 0.00 1

!

1502.63 3.0 3.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1502.83 4.5 4.5 0.0 0.0 0.0 0.0 0.0 0.00 1
1503.03 6.0 6.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1503.20 7.5 7.5 0.0 0.0 0.0 0.0 0.0 0.00 1
1503.37 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1503.53 10.5 10.5 0.0 0.0 0.0 0.0 0.0 0.00 1
1503.69 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1503.80 13.0 13.0 0.0 0.0 0.0 0.0\ 0.0 0.00 1 Q50
1504.03 15.0 15.0 0.0 0.0 0.0 0.0 0.0 0,00 1
1508.03 34.1 34.1 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

***************************************.*****************************************
1503.85 14.0 Ql00

********************************************************************************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CB601 DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1501.75 0.000 0.00 0.00 0.00
1502.35 0.000 1.50 0.00 0.00
1502.63 0.000 3.00 0.00 0.00
1502.83 0.000 4.50 0.00 0.00
1503.03 0.000 6.00 0.00 0.00
1503.20 0.000 7.50 0.00 0.00
1503.37 0.000 9.00 0.00 0.00
1503.53 0.000 10.50 0.00 0.00
1503.69 0.000 12.00 0.00 0.00
1503.80 0.000 13.00 0.00 0.00
1504.03 0.000 15.00 0.00 0.00

************************************************************~*****-**************

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%)= 1. 000
********************************************************************************



CURRENT DATE: 06-22-2000
CURRENT TIME: 13:14:15

2
FILE DATE: 06-22-2000
FILE NAME: CB601

****************.****************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft» RCP
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft).

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
****************************************************************************.***

0.00
1. 50
3.00
4.50
6.00
7.50
9.00

10.50
12.00
13.00
15.00

1501.75
1502.35
1502.63
1502.83
1503.03
1503.20
1503.37
1503.53
1503.69
1503.80
1504.03

0.00
0.54
0.80
1.03
1.21
1.38
1. 53
1. 67
1. 81
1.90
2.09

0.00 O-NF
0.60 3-M2t
0.88 3-M2t
1.08 2-M2c
1.28 2-M2c
1.45 2-M2c
1. 62 2-M2c
1.78 2-M2c
1. 94 2-M2c
2.05 2-M2c
2.28 2-M2c

0.00
0.48
0.69
0.86
1. 02
1.17
1.33
1. 50
1. 74
2.00
2.00

0.00
0.42
0.60
0.74
0.86
0.97
1. 07
1.16
1.24
1.29
1.40

0.00
0.47
0.61
0.74
0.86
0.97
1. 07
1.16
1.24
1.29
1.40

0.00
0.47
0.61
0.71
0.80
0.86
0.93
0.98
1. 03
1. 06
1.12

0.00
2.62
3.68
4.24
4.63
4.96
5.28
5.57
5.85
6.06
6.41

0.00
1. 68
1.99
2.21
2.37
2.51
2.62
2.73
2.82
2.88
2.98

********************************************************************************

El. inlet face invert
El. inlet throat invert

1501.75 ft
0.00 ft

El. outlet invert
El. inlet crest

1501.48 ft
0.00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1951. 50 ft
1501.75 ft
2055.50 ft
1501. 48 ft

1
0.0026

104.00 ft

***** CULVERT DATA SUMMARY ************************

BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.013
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL GROOVED END IN HEADWALL
INLET DEPRESSION NONE

*****************************"***************************************************



I
I
I CURRENT DATE: 06~22-2000

CURRENT TIME: 13:14:15

3
FILE DATE: 06-22-2000
FILE NAME: CB601

**********************************************************~*********************

************************** TAILWATER **************************

I
I
I,
I
I
I

****~*********************************************,*** ***************************

******* REGULAR CHANNEL CROSS SECTION ****************

SIDE SLOPE H/V (X:1) 4.0
CHANNEL SLOPE V/H (ft/ft) 0.011

MANNING'S n (.01-0.l) 0.035
CHANNEL INVERT ELEVATION 1501.48 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 1501. 48 ft

*****.** UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR

(cfs) (ft) NUMBER (ft) (f/s) (psf)

0.00 1501. 48 0.000 0.00 0.00 0.00

1.50 1501. 95 0.429 0.47 1. 68 0.33

3.00 1502.09 0.448 0.61 1.99 0.43

4.50 1502.19 0.460 0.71 2.21 0.50

6.00 1502.28 0.468 0.80 2.37 0.55
7.50 1502.34 0.475 0.86 2.51 0.60

9.00 1502.41 0.480 0.93 2.62 0.64

10.50 1502.46 0.485 0.98 2.73 0.68

12.00 1502.51 0.489 1. 03 2.82 0.71

13.00 1502.54 0.492 1. 06 2.88 0.74

15.00 1502.60 0.496 1.12 2.98 0.78-

****************************~***************************************************

************************** ROADWAY OVERTOPPING DATA **************************
********************************************************************************, .I

~.! ;

I
WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
48.00 ft

100.00 ft
1508.03 ft

I

I
I
I
I

****~*************~*********************************** ********************.******



***********************-*********************************************************

**************.******************************************************************

1 C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I

1 U --------------------------1-----------------------------------------------1
1 L INLET OUTLET CULVERT 1 BARRELS I

I V ELEV. ELEV. LENGTH I SHAPE SPAN R;r:SE MANNING INLET 1

INO. (ft) (ft) (ft) I MATERIAL (ft) (ft) nTYPE I
I 1 1487.80 1487.50 20. 00 I 1 CMPA 2.33 1. 67 .025 CONVENTIONAL I
I 2 I I
I 3 1 I

I 4 1 1
I51 1

1 6 I I
****************************~************************* **************************

I
I
I
I
I
I
I'

I

Culvert Sta. 622+07

CURRENT DATE: 06-22-2000
CURRENT TIME: 13:15:27

**************************
**************************

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

1
FILE DATE: 06-22-2000
FILE NAME: CB622

**************************
**************************

I
I
,

I

I
I
I
I
I
I

**************~**************************************************~**************

SUMMARy OF CULVERT FLOWS (cfs) FILE: CB622 DATE: 06-22-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1487.98 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1488.29 1.5 1.5 0.0 0.0 0.0 0.0 0.0 0.00 1
1488.53 3.0 3.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1488.74 4.5 4.5 0.0 0.0 0.0 0.0 0.0 0.00 1
1488.92 6.0 6.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1489.09 7.5 7.5 0.0 0.0 0.0 0;0 0.0 0.00 1
1489.23 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1489.38 10.5 10.5 0.0 0.0 0.0 0.0 0.0 0.00 1
1489.53 12.0 12.0 0.0 0\0 0.0 0.0 0.0 0.00 1
1489.63 13.0 13.0 O.Q 0.0 0.0 0.0 0.0 0.00 1 Q50
1489.84 15.0 15.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1492.77 28.4 28.4 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

***************~************************************** ********.******************

1489.74 14.0 Q100
*************.*****,***************~***************************~******************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CB622 DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1487.98 0.000 0.00 0.00 0.00
1488.29 0.000 1. 50 0.00 0.00
1488.53 0.000 3.00 0.00 0.00
1488.74 0.000 4.50 0.00 0.00
14·88.92 0.000 6.00 0.00 0.00
1489.09 0.000 7.50 0.00 0.00
1489.23 0.000 9.00 0.00 0.00
1489.38 0.000 10.50 0.00 0.00
1489.53 0.000 12.00 0.00 0.00
1489.63 0.000 13.00 0.00 0.00
1489.84 0.000 15.00 0.00 0.00

********************************************************************************

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
***************************'**************************,**"*************************



CURRENT DATE: 06-22-2000
CURRENT TIME: 13:15:27

2
FILE DATE: 06-22-2000
FILE NAME: CB622

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 1 ( 2.33 (ft) BY 1. 67 (ft) ) CMPA
****"***************************-*************************************************

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)

**************************.******************************************************

0.00 1487.98 0.00 0.18 O-NF 0.00 0.00 0.00 0.48 0.00 0.00
1.50 1488.29 0.46 0.49 3-Mlt 0.3.1 0.31 0.48 0.48 1. 63 0.00
3.00 1488.53 0.69 0.73 3-Mlt 0.46 0.45 0.48 0.48 3.26 0.00
4.50 1488.74 0.88 0.94 2-M2c 0.58 0.57 0.57 0.48 4.00 0.00
6.00 1488.92 .1.06 1.12 2-M2c 0.69 0.67 0.67 0.48 4.38 0.00
7.50 1489.09 1.22 1.29 2-M2c 0.80 0.76 0.76 0.48 4.76 0.00
9.00 1489.23 1.37 1.43 2-M2c 0.91 0.85 0.85 0.48 5.07 0.00

10.50 1489.38 1. 52 1.58 2-M2c 1. 02 0.93 0.93 0.48 5.41 0.00
12.00 1489.53 1. 68 1. 73 2-M2c 1.14 1.01 1. 01 0.48 5.69 0.00
13 .00 1489.63 1. 79 1. 83 2-M2c 1.23 1. as 1.05 0.48 5.91 0.00
15.00 1489.84 2.02 2.04 2-M2c 1. 67 1.14 1.14 0.48 6.30 0.00

********************************************************************************

El. inlet face invert
El. inlet throat invert

1487.80 ft
0.00 ft

El. outlet invert
El. inlet crest

1487.50ft
0.00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V!H)
CULVERT LENGTH ALONG SLOPE

** ** * * **"** *** *
62207.00 ft
1487:80 ft

62227.00 ft
1487.50 ft

1
0.0150

20.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

PIPE ARCH
2.33 ft
1. 67 ft

STEEL OR ALUMINUM
0.025
CONVENTIONAL
HEADWALL
NONE

**************************************************,***************************,***



I
I
I CURRENT DATE:

CURRENT TIME:
06-22-2000
13:15:27

FILE DATE:
FILE NAME:

3
06-22-2000
CB622

**************************

**************************TAILWATER

ROADWAY OVERTOPPING DATA

CONSTANT WATER SURFACE ELEVATION
1487.98

*************************************~******************************************

************************~*****************-~***********~***********************.**

**************************

********************************************************************************
****************************************************,****************************
**************************

*********************************.***********************************************

I
I

I

******************,*****************************~***** ***************************
I

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
30.00 ft

100.00 ft
1492.77 ft

I
I,
I
I
I
I
I

I,



******************************,******************************************.********

**********************************-*******************************************!**

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U 1--------------------------1-----------------------------------------------1
L 1 INLET OUTLET CULVERT I BARRELS " 'I

I V I ELEV. ELEv. LENGTH I SHAPE SPAN RISE MANNING INLET I
INo.1 (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I
I 1 11470.60 1470.10 95.00 1 1 RCP 2.00 2.00 .013 CONVENTIONAL 1

1 2 I I I

I 3 I I I
I 4 I I I
1 5II I

I 6 I I I
********************************************************************************

I
I
I
I
I
I
I""

I,

Culvert Sta. 640+00

CURRENT DATE: 05-09-2000
CURRENT TIME: 14:31:44

*******-*******************
********.******************

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

1
FILE DATE: 05-09-2000
FILE NAME: CB640

**************************
**************************

********************************************************~**-*********************

*************~*****************~************************************************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CB640 DATE: 05-09-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) , FLOW (cfs) ERROR (cfs) ERROR

1470.60 0.000 0.00 0.00 0.00
1471.16 0.000 1. 60 0.00 0.00
1471.43 0.000 3.20 0.00 0.00
1471.66 0.000 4.80 0.00 0.00
1471.86 0.000 6.40 0.00 0.00
1472.03 0.000 8.00 0.00 0.00
1472.18 0.000 9.60 0.00 0.00
1472.40 0.000 11.20 0.00 0.00
1472.56 0.000 12.80 0.00 0.00
1472.66 0.000 14.00 0.00 0.00
1472.85 0.000 16.00 0.00 0.00

********************************************************************************

SUMMARY OF CULVERT FLOWS (cfs) FILE: CB640 DATE: 05-09-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1470.60 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1471.16 1.6 1.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1471.43 3.2 3.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1471. 66 4.8 4.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1471.86 6.4 6.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1472.03 8.0 8.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1472.18 9.6 9.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1472.40 11.2 11.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1472.56 12.8 12.8 0,0 0.0 0.0 0.0 0.0 0.00 1
1472.66 14.0 14.0 0.0 0.0 0.0 0.0 0.0 0.00 1 QSO
1472.85 16.0 16.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1476.87 35.7 35.7 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

*****************************************.***************************************

1472.76 15.0 Q100
********************************************************************************

I

I
I
I

!

I
I

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



CURRENT DATE: 05-09-2000
CURRENT TIME: 14:31:44

2
FILE DATE: 05-09-2QOO
FILE NAME: CB640

***********************************************~**************~***-*********~****

PERFORMANCE CURVE FOR CULVERT 1 - 1 ( 2 . 00 (ft) BY 2.00 (ft» RCP
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(tt)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
**************************************************************.******************

0.00
1.60
3.20
4.80
6.40
8.00
9.60

11.20
12.80
14.00
16.00

1470.60
1471.16
1471.43
1471.66
1471.86
1472.03
1472.18
1472.40
1472.56
1472.66
1472.85

0.00
.0.56
0.83
1. 06
1.26·
1. 43
1. 58
1. 73
1. 88
1. 99
2.19

0.00 O-NF
0.56 1-S2n
0.83 1-S2n
1. 06 1-S2n
1.26 1-S2n
1.43 1-S2n
1.58 1-S2n
1. 80 2-M2c
1.96 2-M2c
2.06 2-M2c
2.25 2-M2c

0.00
0.42
0.60
0.73
0.86
0.98
1.10
1.21
1.33
1.42
1.59

0.00
0.43
0.62
0.77
0.89
1.01
1.10
1.20
1.28
1.34
1.44

0.00
0.33
0.52
0.67
0.79
0.91
1.00
1.20
1.28
1.34
1.44

0.00
0.16
0.24
0.31
0.37
0.42·
0.46
0.50
0.54
0.57
0.61

0.00
4.56
4.86
5.21
5.54
5.78
6.09
5.69
6.02
6.24
6.61

0.00
1.13
1.45
1.67
1.85
1.99
2.11
2.22
2.32
2.39
2.49

********************************************************************-************

El. inlet face invert
El. inlet throat invert

1470.60 ft
0.00 ft

El. outlet invert
El. inlet crest

1470.10 ft
0.00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1952.50 ft
1470.60 ft
2047.50 ft
1470.10 ft

1
0.0053

95.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

* * * * *,* * * * * * * * * * * * * * * * * * *
CIRCULAR

2.00·ft
CONCRETE
0.013
CONVENTIONAL
GROOVED END IN HEADWALL
NONE

********************~********************************* **************************



I

CURRENT DATE: 0~-09-2000

CURRENT TIME: 14:31:44

3
FILE DATE: 05-09-2000
FILE NAME: CB640

***-***********************TAlLWATER**************************

********************************************************************************

********************************************************************************I

I
I;

I
I
,;
j

******* REGULAR CHANNEL CROSS SECTION ****************

BOTTOM WIDTH 8.00 ft

SIDE SLOPE HIV (X:1) 4.0

CHANNEL SLOPE V/H (ft/ft) 0.009

MANNING'S n (.01-0.1) 0.035

CHANNEL INVERT ELEVATION 1470.10 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 1470.10 ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR

(cfs) (ft) NUMBER (ft) (f!s) (psf)

0.00 1470.10 0.000 0.00 0.00 0.00

1. 60 1470.26 0.494 0.16 1.13 0.09

3.20 1470.34 0.517 0.24 1.45 0.14

4.80 1470.41 0.530 0.31 1.67 0.17

6.40 1470.47 0.538 0.37 1. 85 0.20

8.00 1470.52 0.544 0.42 1.-99 0.23

9.60 1470.56 0.548 0.46 2.11 0.25

11.20 1470.60 0.552 0.50 2.22 0.28

12.80 1470.64 0.555 0.54 2.32 0.30

14.00 1470.67 0.557 0.57 2.39 0.31

16.00 1470.71 0.560 0.61 2.49 0.34

*************************************************************.*******************

************************** ROADWAY OVERTOPPING DATA **************************
********************~********-***************************************************

I
WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
38.00 £t

100.00 ft
1476.87 ft

******************************************.**************************************

I
I

i



I

I
Culvert Sta. 674+00

CURRENT DATE: 02-15-2001
CURRENT TIME: 13:25:49

1
FILE DATE: 02-15-2001
FILE NAME: CB674

*************************************************************************.*******

********************************************************************************

C I SITE DATA I CULVERT SHAPE j MATERIAL, INLET I
U I---------------------~----I-------------------------~------------~--~-----I
L I INLET OUTLET CULVERT I BARRELS I

I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
INo·1 (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I
I 1 11449.23 1448.81 84.00 I 1 CSP 2.00 2.00 .024 CONVENTIONAL I
I 2 I I I
I 3 I I I
I 4 I I I
I 5 I I 1

·1 61 I I
****************************************************** ***********.~**************

I
I

**************************
**************************

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

**************************
**************************

I.
I

I

*********.***********************************************************************

SUMMARY OF CULVERT FLOWS (cfs) FILE: CB674 DATE: 02-15-2001 -

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1449.23 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1449.73 0.9 0.9 0.0 0.0 0.0 0.0 0.0 0.00 1
1449.96 1.8 1.8 0.0 0.0 0.0 0.0 0.0 0.00, 1
1450.14 2.7 2.7 0.0' 0.0 0.0 0.0 0.0 0.00 1
1450.27 3.6 3.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1450.43 4.5 4.5 0.0 0.0 0.0 0.0 0.0 0.00 1
1450.56 5.4 5.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1450.68 6.3 6.3 0.0 0.0 0.0 0.0 0.0 0.00 1
1450.80 7.2 7.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1450.91 8.0 8.0 0.0 0.0 0.0 0.0 0.0 0.00 1- 050
1451.04 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q100
1453.79 19.9 19.9 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

********************************************************************************

********************************************************************************

FILE: CB674SUMMARY OF ITERATIVE SOLUTION ERRORS DATE: 02-15-2001

********************************************************************************

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
********************************************************************************

I
I
I
I

HEAD
ELEV (ft)

1449.23
1449.73
1449.96
1450.14
1450.27
1450.43
1450.56
1450.68
1450.80
1450.91
1451.04

HEAD
ERROR (ft)

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

TOTAL
FLOW (cfs)

0.00
0.90
1. 80
2.70
3.60
4.50
5.40
6.30
7.20
8.00.
9.00

FLOW
ERROR· (cfs)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

%. FLOW
ERROR

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



CVRRENT DATE: 02-15-2001
CURRENT TIME: 13:25:49

2
FILE DATE: 02-15-2001
FILE NAME: CB674

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft)BY 2.00 (ft» CSP
*********************************************************.***********************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
********************************************************************************

0.00
0.90
1. 80
2.70
3.60
4.50
5.40
6.30
7.20
8.00
9.00

1449.23
1449.73
1449.96
1450.14
1450.27
1450.42
1450.56
1450.68
1450.80
1450.91
1451. 04

0.00
0.49
0.64
0.78
0.91
1. 03
1.15
1.26
1.36
1.45
1.56

0.00 O-NF
0.50 3-M2t
0.73 2-M2c
0.91 2-M2c
1. 04 2-M2c
1.19 2-M2c
1.33 2-M2c
1.45 2-M2c
1. 57 2-M2c
1. 68 2-M2c
1.81 2-M2c

0.00
0.43
0.62
0.76
0.90
1. 02
1.14
1.27
1.39
1. 52
1. 73

0.00
0.31
0.46
0.57
0.66

·0.74
0.82
0.88
0.95
1. 01
1.07

0.00
0.32
0.46
0.57
0.66
0.74
0.82
0.88
0.95
1. 01
1. 07

0.19
0.32
0.38
0.43
0.48
0.52
0.55
0.59
0.62
0.64
0.68

0.00
2.73
3.30
3.66
3.98
4.24
4.47
4.70
4.90
5.05
5.28

0.00
0.83
1. 07
1.24
1.37
1.48
1. 57
1.66
1. 73
1. 79
1.86

*****************.***************************************************************

E1. inlet face invert
E1. inlet throat invert

1449.23 ft
0.00 ft

El. outlet invert
El. inlet crest

1448.81 ft
0.00 ft

********************************************************************************

***** SITE DATA *****. CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1963.50 it
1449.23 ft
2047.50 ft
1448.81 ft

1
0.0050

84.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

CIRCULAR
2.00 ft

CORRUGATED STEEL
0.024
CONVENTIONAL
SQUARE EDGE WITH HEADWALL
NONE

********************************************************************************



********************************************************************************

****"****************************************************************************

I
I
.1
I

!

CURRENT DATE: 02-15-2001
CURRENT TIME: 13:25:49

************************** TAILWATER

3

FILE DATE: 02-15-2001
FILE NAME: CB674

**************************

I
I'

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 8.00 ft
SIDE SLOPE H/V (X:1) 4.0
CHANNEL SLOPE V/H (ft/ft)· 0.007
MANNING'S n (.01-0.1) 0.035
CHANNEL INVERT ELEVATION 1449.00 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1448.81 ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

********************************************************************************

I

I

FLOW
(cfs)
0.00
0.90
1. 80
2.70
3.60
4.50
5.40
6.30
7.20
8.00
9.00

W.S.E.
(ft)

1449.00
1449.13
1449.19
1449.24
1449.29
1449.33
1449.36
1449.40
1449.43
1449.45
1449.49

FROUDE
NUMBER

0.000
0.410
0.431
0.443
0.450 .
0.456
0.460
0.464
0.467
0.469
0.472

DEPTH
(ft)
0.00
0.13
0.19
0.24
0.29
0.33
0.36
0.40
0.43
0.45
0.49

VEL.
(f/s)
0.00
0.83
1. 07
1.24
1.37
1.48
i.57
1. 66
1. 73
1. 79
1.86

SHEAR
(psf)
0.00
0.05
0.08
0.10
0.12
0.13
0.15
0.16
0.17
0.18
0.20

************************** ROADWAY OVERTOPPING DATA **************************
**********************~***************************.*******.*********"**************

I
WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
38.00 ft

100.00 ft
1453.79 ft

I

********************************************************************************



I
I
I

Culvert Sta. 698+00

CURRENT DATE: 06-22-2000
CURRENT TIME: 13:19:03

1
FILE DATE: 06-22-2000
FILE NAME: CB698

******************************************************-**************************
*********************,*****

*******~******************

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

**************************
**************************

I

,
,

Il
Io!

Ii

************************'********************************************************

c 1 SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET I

U 1--------------------------1-----------------------------------------------1
L 1 INLET OUTLET CULVERT I BARRELS I

I V 1 ELEV. ELEV. LENGTH 1 SHAPE SPAN RISE MANNING INLET I

INo.1 (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I
I 1. 11434.95 1434 ;,,48 95.00 I 1 CSP 2.00 2.00 .024 CONVENTIONAL I
1 2 I . I 1

1 3 I I 1
I 4 I I I
I 5 I I I
I 6 1 I I
********************************************************************************

*********************.******************************************~*~**************

SUMMARY OF CULVERT FLOWS (cfs) FILE: CB698 DATE: 06-22-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1435.79 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1435.84 0.9 0.9 0.0 0.0 0.0 0.0 0.0 0.00 1
1435.99 1.8 1.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1435.99 2.7 2.7 0.0 0.0 0.0 0.0 0.0 0.00 1
1436.10 3,6 3.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1436.28 4.5 4.5 0.0 0.0 0.0 0.0 0.0 0,00 1
1436.32 5.4 5.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1436.45 6.3 6.3 0.0 0.0 0.0 0.0 0.0 0.00 1
1436.55 7.2 7.2 0.0 0.0 0.0 0.0 0.0 , 0.00 1
1436.66 8.0 8.0 0.0 0.0 0.0 0.0 0.0 \ 0.00 1 Q50
1436.79 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q100
1440.44 21.8 21. 8 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

********************************************************************************

**********~********~************************************************************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CB698 DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW
l ELEV (ft) ERROR (ft) FLOW. (cfs) ERROR (cfs) ERROR

1435.79 0.000 0.00 0.00 0.00
1435.84 0.000 0.90 0.00 0.00
1435.99 0.000 1. 80 0.00 0.00
1435.99 0.000 2.70 0.00 0.00
1436.10 0.000 3.60 0.00 0.00
1436.28 0.000 4.50 0.00 0.00
1436.32 0.000 5.40 0.00 0.00
1436.45 0.000 6.30 0.00 0.00
1436.55 0.000 7.20 0.00 0.00
1436;66 0.000 8.00 0.00 0.00
1436.79 0.000 9.00 0.00 0.00

*************************************************.**********~***'*****************

I
I

J
i

I
I <1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

***********************************************.************************-*********



CURRENT DATE: 06-22-2000
CURRENT TIME: 13:20:22

2
FILE DATE: 06-22-2000
FILE NAME: CB708

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft)) CSP
********************************************************************************

DIS-:
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
********************************************************************************

0.00
1.10
2.20
3.30
4.40
5.50
6.60
7.70
8.80
9.90

10.00

1425.96
1426.13
1426.18
1426.32
1426.47
1426.61
1426.74
1426.84
1426.97
1427.11
1427.12

0.00
0.53
0.71
0.87
1. 02
1.16
1.29
1.41
1.54
1. 66
1. 67

0.71 O-NF
0.88 3-Mlt
0.93 3-Mlt
1.07 3-Mlt
1.22 3-Mlt
1.36 3-Mlt
1. 49 3-Mlt
1.59 3-Mlt
1. 72 3-Mlt
1.86 3-M2t
1.87 3-M2t

0.00
0.43
0.61
0.76
0.89
1. 01

- 1.13
1.25
1.38
1. 52
1. 53

0.00
0.35
0.51
0.63

.. 0.73
0.83
0.91
0.99
1.05
1.12
1.13

0.00
1.46
1.46
1.46
1.46
1.46
1.46
1.46
1.46
1.46
1.46

1.46
1.46
1.46
1.46
1.46
1.46
1.46
1.46
1.46
1.46
1.46

0.00
0.45
0.90
1.35
1. 79
2.24
2.69
3.14
3.59
4.04
4.. 08

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

***************************~****************************************************

El. inlet face invert
El. inlet throat invert

1425.25 ft
0.00 ft

El. outlet invert
El. inlet crest

1424.50 ft
0.00 ft

*******************************************~************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1950.50 ft
1425.25 ft
2047.50 ft
1424.50 ft

1
0.0077

97.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

**********************-**

CIRCULAR
2.00 ft

CORRUGATED STEEL
0.024
CONVENTIONAL
SQUARE EDGE WITH HEADWALL
NONE

********************************************************************************



I

3
06-22-2000
CB708

FILE DATE:
FILE NAME:

**************************TAILWATER

06-22-2000
13:20:22

CONSTANT WATER SURFACE ELEVATION
1425.96

*************~******************************************************************
********************************************************************************

**************************

********************************************************************************

CURRENT DATE:
CURRENT TIME:

I

,I

I

I

***************************************'*****************************************

**************.****************************************:**************************I ************************** ROADWAY OVERTOPPING DATA **************************

*~*****************~********************************~***************************
I

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
38.00 ft

100.00 ft
1431. 45 ft

I
I
I
I
I
I
I

I
I



I
I

,

Culvert Sta. 719+91

CURRENT DATE: 06-22-2000
CURRENT TIME: 13:21:52

1
FILE DATE: 06-22-2000
FILE NAME: CB720

**"**********'********************************************************************

********************************************************************************

*******************************************.*************************************
**************************
**************************

<2> TOLERANCE (%) = 1.000

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

<1> TOLERANCE (ft) = 0.010

**************************
**************************

********************************************************************************

SUMMARY OF CULVERT FLOWS (cfs) FILE: CB720 DATE: 06-22-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1418.49 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1418.83 0.9 0.9 0.0 0.0 0.0 0.0 0.0 0.00 1
1418.99 1.8 1.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1419.12 2.7 2.7 0.0 0.0 0.0 0.0 0.0 0.00 1
1419.24 3.6 3.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1419.35 4.5 4.5 0.0 0.0 0.0 0.0 0.0 0.00 1
1419.45 5.4 5.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1419.55 6.3 6.3 0.0 0.0 0.0 0.0 0.0 0.00 1
1419.65 7.2 7.2 0.0 0.0 0.0 '. 0.0 0.0 0.00 1
1419.73 8.0 8.0 0.0 0.0 0.0 0.0 0.0 0.00 1 (250
1419.83 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q100
1421. 89 23.8 23.8 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

***.*****~*******************************************. ****************************

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U I--------------------~-----I-----------------------------------------------1
L I INLET OUTLET CULVERT I BARRELS I

I v 1 ELEV. ELEV. LENGTH I SHAPE SPAN. RISE MANNING INLET I
INO. I (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I
I 1 1'1418.49 1417.50 22.02 I 1 CMPA 2.33 1.67 .025 CONVENTIONAL I
I 2 I I I
I 3 I I I

.1 4 I I I
I 5 I I I
I 6 I I I
********************************************************************************

SUMMARY·OF ITERJ;I.TIVE SOLUTION ERRORS FILE: CB720 DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1418.49 0.000 C). 00 0.00 0.00
1418.83 0.000 0.90 0.00 0.00
1418.99 0.000 1. 80 0.00 0.00
1419.12 0.000 2.70 0.00 0.00
1419.24 0.000 3.60 0.00 0.00
1419.35 0.000 4.50 0.00 0.00
1419.45 0.000 5.40 0.00 0.00
1419.55 0.000 6.30 0.00 0.00
1419.65 0.000 7.20 0.00 0.00
1419.73 0.000 8.00 0.00 0.00
1419.83 0.000 9.00 0.00 0.00

*************,********************-******~****************************************


I
I

,
I
I

:~ .

I
I
I
I

********************************************************************************



CURRENT DATE: 06-22-2000
CURRENT TIME: 13:21:52

2
FILE DATE: 06-22-2000
FILE NAME: CB72 a

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.33 (ft) BY 1.67 (ft» CMPA
********************************************************************************

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft)· (ft) (fps) (fps)

*******-*************************************************************************

0.00 1418.49 0.00 0.00 O-NF 0.00 0.00 0.00 0.88 0.00 0.00
0.90 1418.83 0.34 0.34 1-S2n 0.18 0.23 0.03 0.88 13.40 0.00
1.80 '1418.99 0.50 0.50 1-S2n 0.25 0.34 0.14 0.88 7.89 0.00
2.70 1419.12 0.63 0.63 1-S2n 0.32 0.42 0.22 0.88 7.62 0.00
3.60 1419.24 0.75 0.75 1-S2n 0.37 0.50 0.30 0.88 6.87 0.00
4.50 1419.35 0.86 0.86 1-S2n 0.42 0.57 0.37 0.88 6.83 0.00
5.40 1419.45 0.96 0.96 1-S2n 0.47 0.63 0.46 0.88 6.13 0.00
6.30 1419.55 1. 06 1. 06 1-S2n 0.51 0.69 0.39 0.88 8.77 0.00
7.20 1419.65 1.16 1.16 1-S2n 0.55 0.75 0.45 0.88 8.55 0.00
8.00 1419.73 1.24 1.24 1-S2n 0.59 0.79 0.49 0.88 8.40 0.00
9.00 1419.83 1. 34 1.34 1-S2n 0.63 0.85 0.55 0.88 8.29 0.00

*********************~**********************************************************

El. inlet face invert 1418.49 ft El. outlet invert 1417.50 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION

'OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ,ALONG SLOPE

**************

1978.00 ft
1418.49 ft
2000.00 ft
1417.50 ft

1
0.0450,

22.02 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

PIPE ARCH
2.33 ft
1. 67 ft

STEEL OR ALUMINUM
0.025
CONVENTIONAL
HEADWALL
NONE

**************************************************-******************************



I
I
I CURRENT DATE:

CURRENT TIME:
06-22-2000
13:21:52

FILE DATE:
FILE NAME:

3
06-22-2000
CBno

********************~********************************* **************************

CONSTANT WATER SURFACE ELEVATION
1418.38

******************.****************~*********************************************

~*******************************************~***********************************

*****************~**************************************************************

*.** * *** ** ***** ***** ******* ROADWAY OVERTOPPING DATA **** ****** ****************
***"*****************************************************************************

**************************TAILWATER*******"*******************

I
I

I

I

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
20.00 ft

100.00 ft
1421.89 ft

************~********************~*******************************.***************

I

I
I
I
I
I
I
I
I



************************************************-*******.*************************

******************"**************************************************************

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U I---------------------~----I-----------------------------------------------\
L I INLET OUTLET CULVERT I BARRELS I

I v \ ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
INO. \ (ft) (ft) (ft) \ MATERIAL (ft) (ft) n TYPE \
I 1 \1408.53 1408.05 95.00 I 1 RCP 2.00 2.00 .013 CONVENTIONAL I
I 2 I I I
I 3 I I I
\ 4 I I \
\ 5 I I \
I 6 I I I
********************************************************************************

I
I
I
I
I
I

I

Culvert Sta. 733+00

CURRENT DATE: 06-22-2000
CURRENT TIME: 13:30:19

**************************

**************************
FHWA CULVERT ANALYSIS

HY-8, VERSION 6.1

1
FILE DATE: 06-22-2000
FILE NAME: CB733

**************************
**************************

I
I
I
I
I
I
I
I
I
I
I

*******************************************.*************************************

SUMMARY OF CULVERT FLOWS (cfs) FILE: CB733 DATE: 06-22-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1408.53 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1408.97 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1409.16 2.0 2.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1409.33 3.0 3.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1409.48 4.0 4.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1409.62 5.0 5.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1409.74 6.0 6.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1409.85 7.0 7.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1409.96 8.0 8.0 0.,0 0.0 0.0 0.0 0.0 0.00 1
1410.06 9.0 9.0 0.'0 0.0 0.0 0.0 0.0 0.00 1 Q50
1410.38 10.0 10.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q100
1414.94 31.0 31.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

***************************************************"*****************************

********************************************************************************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CB733 DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1408.53 0.000 0.00 0.00 0.00
1408.97 0.000 1. 00 0.00 0.00
1409.16 0.000 2.00 0.00 0.00
1409.33 0.000 3.00 0.00 0.00
1409.48 0.000 4.00 0.00 0.00
1409.62 0.000 5.00 0.00 0.00
1409.74 0.000 6.00 0.00 0.00
1409.85 0.000 7.00 0.00 0.00
1409.96 0.000 8.00 0.00 0.00
1410.06 0.000 9.00 0.00 0.00
1410.38 0.000 10.00 0.00 0.00

********************************************************************************

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%)= 1.000
***"********************************"*********************************************



CURRENT DATE: 06-22-2000
CURRENT TIME: 13:30:19

2
FILE DATE: 06-22-2000
FILE NAME: CB733

******~****************'***************************************************.******

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft)) RCP
***************************************.*****************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
********************************************************************************

0.00
1. 00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00

1408.53
1408.97
1409.16
1409.33
1409.48
1409.62
1409.74
1409.85
1409.96
1410.06
1410.38

0.00
0.44
0.63
0.80
0.95
1. 09
1.21
1.32
1.43
1.53
1. 62

0.00 O-NF
0.44 1-S2n
0.63 1-S2n
0.,80 1-S2n
0.95 J,.-S2n
1. 09 1-S2n
1. 21 1-S2n
1. 32 1-S2n
1.43 1-S2n
1.53 1-S2n
1. 85 3-M1t

0.00
0.32
0.47
0.58
0.67
0.76
0.84
0.92
0.99
1. 07
1.14

0.00
0.33
0.48
0.60
0.69
0.79
0.86
0.93
1.01
1.07
1.13

0.00
0.23
0.38
0.50
0.59
0.69
0.76
0.83
0.91
0.97
1. 94

0.00
0.82
1. 06
1.23
1.38
1. 49
1. 60
1. 70
1. 78
1. 86
1. 94

0.00
6.27
4.75
4.79
5.10
5.23
5.45
5.65
5.78
5.98
3.23

0.00
1.50
1.78
1.97
2.11
2.24
2.34
2.43
2.52
2.59
2.66

**************************************************************-******************

El. inlet face invert
El. inlet throat invert

1408.53 ft
0.00 it

El. outlet invert
El. inlet crest

1408.05 ft
0.00 ft

*****************************************************************************-***

***** SITE DATA *****CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT' LENGTH ALONG SLOPE

**************

195.0.50 ft'
1408.53 ft
2045.50 ft
1408.05 ft

1
0.0051

95.00 ft

****.* CULVERT DATA SUMMARY ************************

BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.013
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL GROOVED END IN HEADWALL
INLET DEPRESSION NONE

********************************************************************************



********************************************************************************

*************************************~******************************************

***************************************************'*****************************

**************************************-******************************************

3

FILE DATE: 06-22-2000
FILE NAME: CB733

**************************

2.50
38.00 ft

100.00 ft
1414.94 ft

TAItWATER

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

************************** ROADWAY OVERTOPPING DATA **************************
*********************************~**********************************************

******* REGULAR CHANNEL CROSS SECTION ****'************

SIDE SLOPE H/V (X:1) 1.0

CHANNEL SLOPE V/H (ft/ft) 0.006

MANNING'S n (.01-0.1) 0.035

CHANNEL INVERT ELEVATION 1408.05 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 1408.05ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR

(cfs) (ft) NUMBER (ft) (Us) (psf)

0.00 1408.05 0.000 0.00 0.00 0.00

1. 00 1408.87 0.291 0.82 1.50 0.33

2.00 1409.11 0.304 1. 06 1.78 0.43

3.00 1409.29 0.312 1.23 1.97 0.50

4.00 1409,43 0.318 1.38 2.11 0.56

5.00 1409.55 0.322 1.49 2.24 0.61

6.00 1409.65 0.326 1.60 2.34 0.65

7.00 1409.75 0.329 1. 70 2.43 0.69

8.00 1409.83 0.332 1. 78 2.52 0.72

9.00 1409.91 0.334 1.86 2.59 0.75

10.00 1409.99 0.337 1. 94 2.66 0.79

************,**************

CURRENT DATE: 06-22-2000
CURRENT TIME: 13:30:19

I
I
I
I
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I
I
I

Culvert Sta. 745+00'

CURRENT DATE: ·06-22-2000
CURRENT TIME: 13:34:18

1
FILE DATE: 06-22-2000
FILE NAME: CB745

****************************.*************************-***************************

**********************************************'**********************************

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I'
U I-----~--------------------I-----------------------------------------------1
L I INLET OUTLET CULVERT I BARRELS I

I V I ELEV. ELEV.· LENGTH I SHAPE SPAN RISE MANNING INLET I
INO. I (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I
I 1 11400.69 1400.26 86.00 I 1 RCP 2.00 2.00 .013 CONVENTIONAL I
I 2 I I I
I 3 I I I
I 4 I I I
I 5 I I I
I 6 I I I
********************************************************************************

************-********************************************************************

SUMMARY OF CULVERT FLOWS (cfs) FILE: CB745 DATE: 06-22-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1402.67 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1402.67 0.9 0.9 0.0 0.0 0.0 0.0 0.0 0.00 1
1402.68 1.8 1.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1402.70 2.7 2.7 0.0 0.0 0.0 0.0 0.0 0.00 1

.1402.72 3.6 3.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1402.74 4.5 4.5 0.0 0.0 0.0 0.0 0.0 0.00 1
1402.77 5.4 5.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1402.81 6.3 6.3 0.0 0.0 0.0 0.0 0.0 0.00 1
1402.85 7.2 7.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1402.90 8.0 8.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q50
1402.84 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q100
1405.90 33.4 33.4 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

********************************************************************************

**************************
**************************

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

**************************
**************************

I

I
j

I'
I,
I

I

I

I.'
I

*****************************************"***************************************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CB745 DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1402.67 0.000 0.00 0.00 0.00
1402.67 0.000 0.90 0.00 0.00
1402.68 0.000 1. 80 0.00 0.00
1402.70 0.000 2.70 0.00 0.00
1402.72 0.000 3.60 0.00 0.00
1402.74 0.000 4.50 0.00 0.00
1402.77 0.000 5.40 0.00 0.00
1402.81 0.000 6.30 0.00 0.00
1402.85 0.000 7.20 0.00 0.00
1402.90 0.000 8.00 0.00 0.00
1402.84 0.000 9.00 0.00 0.00

***************************************************-*****************************

I

I
I
I

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
********************************************************************************



CURRENT DATE: 06-22-2000
CURRENT TIME: 13:34:18

2
FILE DATE: 06-22-2000
FILE NAME: CB745

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft» RCP
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW

DEPTH
(ft)

OUTLET
VEL.

(fps)

TW
VEL.
(fps)

********************************************************************************

0.00
0.90
1. 80
2.70
3.60
4.50
5.40
6.30
7.20
8.00
9.00

1402.67
1402.67
1402.68
1402.70
1402.72
1402.74
1402.77
1402.81
1402.85
1402.90
1402.84

0.00
0.42
0.60
0.75
0.89
1. 02
1.14
1.25
1.35
1.43
1.53

1.98 O-NF
1.98 I-Slf
1. 99 I-Slf
2.01 4-FFt
2.03 4-FFt
2.05 4-FFt
2.08 4-FFt
2.12 4-FFt
2.164-FFt
2.21 4-FFt
2.15 3-Mlf

0.00
0.31
0.45
0.55
0.64
0.72
0.80
0.87
0.94
1.00
1.07

0.00
0.31
0.46
0.57
0.66
0.74
0.82
0.88
0.95
1.01
1.07

0.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

.2.41
2.41
2.41
2.41
2.41
2.41
2.41
2.41
2.41
2.41
2.41

0.00
0.29
0.57
0.86
1.15
1.43
1.72
2.01
2.29
2.55
2.86

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

**************~***.***************~**********************************************

El. inlet face invert
El. inlet throat invert

1400.69 ft
0.00 ft

El. outlet invert
El. inlet crest

1400.26 ft
0.00 ft

********************************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1959.50ft
1400.69 ft
2045.50 ft
1400.26 ft

1
0.0050

86.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

CIRCULAR
2.00 ft

CONCRETE
0.013
CONVENTIONAL
GROOVED END IN HEADWALL
NONE

*****************************************************~**************************



I
I
I CURRENT DATE:

CURRENT TIME:
06-22-2000
13:34:18

FILE DATE:
FILE NAME:

3
06-22-2000
CB745

********************************************************************************

********************************************************************************

********************************************************************************

********************************************************************************

CONSTANT WATER SURFACE ELEVATION
1402.67

I,
I
I

**************************

**************************

TAILWATER

ROADWAY OVERTOPPING DATA

*****~***~****************

**************************

**************************************-******************************************

********************************************************************************

I
I
I

I

I
f

I',
I
I

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
38.00 ft

100.00 ft
1405.90 ft



*****.***************************************************************************

********************************************************************************

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U I--------------~-----------I-----------------------------------~-----------I
L I INLET OUTLET CULVERT I BARRELS I

I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
INo.1 (ft) (ft) (ft) IMATERIAL (ft) (ft) n TYPE I
I 111392.85 1392.37 96.00 I 1· CSP 2.00 2.00 .024 CONVENTIONAL I
I 2 I I I
I 3 I I I
I 4 I I I
I 5 I I I
I 6 I I I
********************************************************************************

.1
I
I
I! .

I
I
il·! '.", (\

Culvert Sta. 755+00

CURRENT DATE: 06-22-2000
CURRENT TIME: 13:35:30

**************************
**************************

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

1
FILE DATE: 06-22-2000
FILE NAME: CB755

**************************
**************************

I
I
I
I:
\

I

********************************************************************************
SUMMARY OF CULVERT FLOWS (cfs) FILE: CB755 DATE: 06-22-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1394.86 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1394.87 0.9 0.9 0.0 0.0 0.0 0.0 0.0 0.00 1
1394.89 1..8 1.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1394.92 2.7 2.7 0.0 0.0 0.0 0.0 0.0 0.00 1
1394.97 3.6 3.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1395.04 4.5 4.5 0.0 0.0 0.0 0.0 0.0 0.00 1
1395.11 5.4 5.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1395.21 6.3 6.3 0.0 0.0 0.0 0.0 0.0 0.00 1
1395.31 7.2 7,2 0.0 0.0 0.0 0.0 0.0 0.00 1
1395.42 8.0 8.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q50
1395.57 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Q100
1398.37 20.1 20.1 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

********************************************************************************

********************************************************************************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CB755 DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1394.86 0.000 0.00 0.00 0.00
1394.87 0.000 0.90 0.00 0.00
1394.89 0.000 1. 80 0.00 0.00
1394.92 0.000 2.70 0.00 0.00
1394.97 0.000 3.60 0.00 0.00
1395.04 0.000 4.50 0.00 0.00
1395.11 0.000 5.40 0.00 0.00
1395.21 0.000 6.30 0.00 0.00
1395.31 0.000 7.20 0.00 0.00
1395.42 0.000 8.00 0.00 0.00
1395.57 0.000 9.00 0.00 0.00

********************************************************************************

I
i,

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
~*******************************************************************************



CURRENT DATE: 06~22-2000

CURRENT TIME: 13:35:30

2
FILE DATE: 06-22-2000
FILE NAME: CB755

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (it) BY 2.00 (it) CSP
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(it)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft~

TW
DEPTH

(ft)

OUTLET
VEL.
(fps)

TW
VEL.
(fps)

********************************************************************************

0.00
0.90
1.80
2.70
3.60
4.50
5.40
6.30
7.20
8.00
9.00

1394.86
1394.87
1394.89
1394.92
1394.97
1395.04
1395.11
1395.21
1395.31
1395.42
1395.57

0.00
0.49
0.64
0.78
0.91
1. 03
1.15
1.26
1.36
1.45
1.56

2.01 O-NF
2.02 4-FFt
2.04 4-FFt
2.07 4-FFt
2.12 4-FFt
2.19 4-FFt
2.26 4-FFt
2.36 4-FFt
2.46 4-FFt
2.57 4-FFt
2.72 4-FFt

0.00
0.43
0.62
0.76
0.90
1. 02
1.14
1.27
1.39
1.52
1. 73

0.00
0.31
0.46
0.57
0.66
0.74
0.82
0.88
0.95
1. 01
1. 07

0.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

2.49
2.49
2.49
2.49
2.49
2.49
2.49
2.49
2.49
2.49
2.49

0.00
0.29
0.57
0.86
1.15
1.43
1.72
2.01
2.29
2.55
2.86

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

********************************************************************************

El. inlet face invert
El. inlet throat invert

1392.85 it
0.00 ft

El. outlet invert
El. inlet crest

1392.37 ft
0.00 ft

******************************************************************************~*

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1949.50 ft
1392.85 ft
2045.50 ft
1392.37 ft

1
0.0050

96.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

CIRCULAR
2.00 ft

CORRUGATED STEEL
0.024
CONVENTIONAL
SQUARE EDGE WITH HEADWALL
NONE

******************************.**************************************************



:1
CURRENT DATE:
CURRENT TIME:

06-22-2000
13:35:30

FILE DATE:
FILE NAME:

3
06-22-2000
CB755

********************************************************************************

************************** TAILWATER ***"***********************

*************************************************************************'*******
****************.****************************************************************

******t*************************************************************************

********************************************************************************

CONSTANT WATER SURFACE ELEVATION
1394.86

I ************************** ROADWAY OVERTOPPING DATA *.*************************

********************************************************************************

I
I

I
i

I
I
I

I
1

I
{

Ir

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
38.00 ft

100.00 ft
1398.37 ft



I
I
I

culvert Sta. 770+00

CURRENT DATE: 06-22-2000
CURRENT TIME: 13:36:38

1
FILE DATE: 06-22-2000
FILE NAME: CB770

********************************************************************************

**************************
**************************

FHWA CULVERT ANALYSIS
BY-8, VERSION 6.1

**************************
**************************

*************************************-****~**************************************

***********************~********************************************************

<2> TOLERANCE (%) = 1.000<1> TOLERANCE (ft) = 0.010

1385.53 12.0 Q100
********************************.******-******************************~***********

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CB770 DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW

ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1384.35 0.000 0.00 0.00 0.00

1384.36 0.000 1.20 0.00 0.00

1384.40 0.000 2.40 0.00 0.00

1384.45 0.000 3.60 0.00 0.00

1384.54 0.000 4.80 0.00 0.00

1384.64 0.000 6.00 0.00 0.00

1384.77 0.000 7.20 0.00 0.00

1384.93 0.000 8.40 0.00 0.00

1385.10 0.000 9.60 0.00 0.00

1385.30 0.000 10.80 0.00 0.00

1385.34 0.000 11. 00 0.00 0.00

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U I--------------------------I-----------------~~----_-_---------------------1
L 1 INLET OUTLET CULVERT I BARRELS I

I v I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
INO. J (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I
I 1 11381.85 1381.20 88.00 I 1 CSP 2.00 2.00 .024 CONVENTIONAL I

I 2 I I I
I 3 I I I
I 4 I I I
I 5II I
I 6 I I I
~*****~*********************************************~***************************

SUMMARY OF CULVERT FLOWS (cfs) FILE: CB770 DATE: 06-22-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR

1384.35 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1

1384.36 1.2 1.2 0.0 0.0 0.0 0.0 0.0 0.00 1

1384.40 2.4 2.4 0.0 0.0 0.0 O.b 0.0 0.00 1

1384.45 3.6 3.6 0.0 0.0 0.0 0.0 0.0 0.00 1

1384.54 4.8 4.8 0.0 0.0 0.0 0.0 0.0 0.00 1

]:384.64 6.0 6.0 0.0 0.0 0.0 0.0 0.0 0.00 1

1384.77 7.2 7.2 0.0 0.0 0.0 0.0 0.0 0.00 1

1384.93 8.4 8.4 0.0 0.0 0.0 0.0 0.0 0.00 1

1385.10 9.6 9.6 0.0 0.0 0.0 0.0 0.0 0.00 1

1385.30 10.8 10.8 0.0 0.0 0.0 0.0 0.0 0.00 1

J.385.34 J.J..O J.J..O 0.0 0.0 0.0 0.0 0.0 0.00 J. Q50

1387. 08 18.3 18.3 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
********.*********************************************************************-***

*******-*************************************************************************

******-**************************************************************************

I

11
i

I
I
i

I

I

I
I
I

I,
I
I

I

I~



CURRENT DATE: 06-22-2000
CURRENT TIME: 13:36:38

2
FILE DATE: 06-22-2000
FILE NAME: CB770

********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft)) CSP
**********************************.**********************************************

DIS
CHARGE

FLOW
(efs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
***************************************************************************.*****

0.00
1. 20
2.40
3.60
4.80
6.00
7.20
8.40
9.60

10.80
11. 00

1384.35
1384.36
1384.40
1384.45
1384.54
1384.64
1384.77
1384.93
1385.10
1385.30
1385.34

0.00
0.54
0.74
0.91
1. 07
1.22
1.36
1.49
1.62
1. 75
1. 78

2.50 O-NF
2.51 4-FFt
2.55 4-FFt
2.60 4-FFt
2.69 4-FFt
2.79 4-FFt
2.92 4-FFt
3.08 4-FFt
3.25 4-FFt
3.45 4-FFt
3.49 4-FFt

0.00
0.45
0.64
0.80
0.94
L08
1.21
1.35
1. 50
1. 70
1.74

0.00
0.37
0.53
0.66
0.77
0.86
0.95
1. 03
1.10
1.18
1.19

0.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15

0.00
0.38
0.76
1.15
1.53
1. 91
2.29
2.67
3.06
3.44
3.50

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

**************.**********************************************.****************-****

El. inlet face invert
El. inlet throat invert

1381.85 ft
0.00 ft

El. outlet invert
El. inlet crest

1381. 20 ft
0.00 ft

**********.*************************************.*********************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************

1957.50 ft
1381. 85 ft
2045.50 ft
1381.20 ft

1
0.0074

88.00 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************

CIRCULAR
2.00 ft

CORRUGATED STEEL
0.024
CONVENTIONAL
SQUARE EDGE WITH HEADWALL
NONE

********************************************************************************



****************************"****************************************************

CONSTANT WATER SURFACE ELEVATION
1384.35

********************************************************************************
********************************************************************************

********************************************************************************
************************** ROADWAY OVERTOPPING DATA **************************
********************************************************************************

3
06-22-2000
CB770

FILE DATE:
FILE NAME:

**************************

2.50
38.00 ft

100.00 ft
1387.08 ft

TAILWATER

06-22-2000
13:36:38

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

**************************

CURRENT DATE:
CURRENT TIME:

il
I

II
:1
I
I
!

I
******************************.***********************************************"***

I

I
I
t

I, ., .

i

II
I
i
'"



I
:1
i
;

rl
Culvert Sta. 781+35

CURRENT DATE: 06-22-2000
CURRENT TIME: 13:38:15

1
FILE DATE: 06-22-2000
FILE NAME: CB781

*******************~************************************************************

*************************************-*****************************~*************

**************************
**************************

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

***.***********************
**************************

c I SITE DATA 'CULVERT SHAPE, MATERIAL, INLET ,
U I----------------------~---I-----------------------------------------------1
L 1 INLET OUTLET CULVERT I BARRELS . . I

I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
INo.1 (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I
I 1 11376.89 1375.33 21.06 I 1 CMPA 2.33 1.67 .025 CONVENTIONAL'

1 2'I I
I 3 I I I
I 4I' 1
, 5 I I I
I 6 I I ,
********************************~********************* **************************

********************************************************************************

SUMMARY OF CULVERT FLOWS (cfs) FILE: CB781 DATE: 06-22-2000

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1377.04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1377.22 0.9 0.9 0.0 0.0 0.0 0.0 0.0 0.00 1
1377.38 1.8 1.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1377.51 2.7 2.7 0.0 0.0 0.0 0.0 0.0 0.00 1
1377.62 3.6. 3.6 0.0 0.0 0.0 0.0 0.0 0.00 1
1377.72 4.5 4.5 0.0 0.0 0.0 0.0 0.0 0.00 1
1377.83 5.4 5.4 0.0 0.0 0.0 0.0 0.0 0.00 1
1377.93 6.3 6.3 0.0 0.0 0.0 0.0 0.0 0.00 1
13.78. 03 7.2 7.2 0.0 0.0 0.0 0.0 0.0 0.00 1
1378.11 8.0 8.0 0.0 0.0 0.0 0.0 b.o 0.00 1 Q50
1378.21 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.00 1 Ql00
1380.21 23.5 23.5 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

********************************************************************************

II
I

[I

*******************************.*************************************************

I

·SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CB781 DATE: 06-22-2000

HEAD HEAD TOTAL FLOW % FLOW
ELEV(ft} ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1377.04 0.000 0.00 0.00 0.00
1377.22 0.000 0.90 0.00 0.00
1377.38 0.000 1. 80 0.00 0.00
1377.51 0.000 2.70 0.00 0.00
1377.62 0.000 3 . 6~0 0.00 0.00
1377.72 0.000 4.50 0.00 0.00
1377.83 0.000 5.40 0.00 0.00
1377.93 0.000 6.30 0.00 0.00
1378.03 0.000 7.20 0.00 0.00
1378.11 0.000 8.00 0.00 0.00
1378.21 0.000 9.00 0.00 0.00

*****~********************~***************************~*************************

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
~*******************************************************************************



CURRENT DATE: 06-22-2000
CURRENT TIME: 13:38:15

2
FILE DATE: 06-22-2000
FILE NAME: CB781

********************************************************************************.

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.33 (ft) BY 1.67 (ft) )CMPA
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
*********************************************.*********************************"**

0.00
0.90
1.80
2.70
3.60
4.50
5.40
6.30
7.20
8.00
9.00

1377.04
1377.22
1377 .38
1377 .50
1377.62
1377.72
1377 .83
1377 .93
1378.02
1378.11
1378.21

0.00
0.33
0.49
0.61
0.73
0.83
0.94
1.04
1.13
1.22
1.32

0.15 O-NF
0.33 I-Slf
0.49 I-Slf
0.61 I-Slf
0.73 I-Slf
0.83 I-Slf
0.94 I-Slf
1. 04 I-Slf
1.13 l-Slf
1. 22 I-Slf
1. 32 I-Slf

0.00
0.17
0.22
0.27
0.33
0.37
0.40
0.44
0.48
0.51
0.54

0.00
0.23
0.34
0.42
0.50
0.57
0.63
0.69
0.75
0.79
0.85

0.00
0.37
0.47
0.57
0.67
0.77
0.77
0.87
0.87
0.97
0.97

1.71
1.71
1.71
1.71
1.71
1.71
1. 71
1.71
1.71
1.71
1.71

0.00
1.37
2.02
2.41
2.66
2.84
3.41
3.48
3.98
3.95
4.45

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

**********~*********************************************************************

El. inlet face invert
El. inlet throat invert

1376.89 ft
0.00 ft

El. outlet invert
El. inlet crest

1375.33 ft
0.00 ft

*************.*******************************************************************

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

"** * ** * * * * * ** * *
1979.00 ft
1376.89 ft
2000.00 ft
1375.33 ft

1
0.0743

21. 06 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************
PIPE ARCH

2.33 ft
1. 67 ft

STEEL OR ALUMINUM
0.025
CONVENTIONAL
HEADWALL
NONE

***~**************************************************************************~*



I
I

CURRENT DATE:
CURRENT TIME:

06-22-2000
13:38:15

FILE DATE:
FILE NAME:

3
06-22-2000
CB781

********************************************************************************

********************************************************************************
****~*********-***********************************************-*******************

II ************************** TAILWATER **************************

***************~****************************************************************

**************************ROADWAY OVERTOPJ?ING DATA

CONSTANT WATER SURFACE ELEVATION
1377.04

**************************

**~*****************************************************************************rl
i,

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.50
20.00 ft

100.00 ft
1380.21 ft

*********************************************************************-***********

II.
"

I·I ..
I





J.,''-,

VALUE

0.0
0.18
3.6

1.0
0.5

11.0

2.0
2
1

0.024
0.5

100.0
90.0
90.5

0.005

Q70 -::: J- :;::. Cf-5 1:- c{
2-

&l 04:1 -::.
LO

+-~-t. t.fi- --V

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

DESCRIPTION
PROGRAM INPUT DATA

January 10, 2001

=======================================~=========~==============================

Culvert Diameter (ft) .......•.....•.........................
FHWA Chart Number ....................•.•...•..............•.
FHWA Scale Number (Type of CUlvert Entrance) .•.....•.•.•....
Manning'S Roughness Coefficient (n~value) .....•....•..•.....
Entrance Loss Coefficient of CUlvert Opening .•.•...•...•....
Culvert Length (ft) .....•.•. ; .......•...•... , .
Invert Elevation at Downstream end of Culvert (ft) .
Invert Elevation at Upstream end of CUlvert (ft) ...•........
Culvert Slope (ft/ft) ...:..............•.....................

Starting Flow Rate {cfs) ....•............................•..
Incremental Flow Rate (cfs) •..•.•..................••.......
Ending Flow Rate (cfs) .......•.....•.....•.........•....••.•

================================================================================

Starting Tailwater Depth (ft) ...•.................••........
Incremental Tailwater Depth (ft) .......•...........•••.•...•
Ending Tailwater Depth (ft) .• ~ ....•...•.••....•......•......

COMPUTATION RESULTS

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)

------------------------------------------------------------------------~-------
1.0 0.0 0.46 0.54 0.46 0.34 0.34 2.77
1.5 0.18 0.57 0.66 0.56 0.42 0.42 3.09
2.0 0.36 0.66 0.77 0.65 0.49 0.49 3.34
2.5 0.54 0.75 0.87 0.74 0.55 0.55 3.56
3.0 0.72 0.82 0.96 O.al 0.6 0.72 2.95
3.5 0.9 0.9 1. 04

~..o
0.88 0.65 0.9 2.55

4.0 1.08 0.97 1.13 0.96 0.7 1. 08 2.31
4.5 1.26 1.03 1. 23.k" 1. 02 0.75 1.26 2.16
5.0 1.44 1.1 1.35 ~ 1.09 0.79 1.44 2.06
5.5 1.62 1.16 1.49 U ' 1.16 0.83 1.62 2.02
6.0 1.8 1.22 1.65 JooI'r" 1.22 0.87 1.8 2.01
6.5 1.98 1.28 1.84 1.29 0.9 1. 98 2.07
7.0 2.16 1.34 2.1 1.36 0.94 2.0 2.23
7.5 2.34 1.39 2.35 1.44 0.97 2.0 2.39
8.0 2.52 1.45 2.6 1.52 1. 01 2.0 2.55
8.5 2.7 1.5 2.85 1. 61 1. 04 2.0' 2.71
9.0 2.88 1.56 3.11 1.72 1. 07 2.0 2.86
9.5 3.06 1.61 3.37 2.0 1.1 2.0 3.02

'10.0 3.24 1.67 3.64 2.0 1.13 2.0 3.18
10.5 3.42 1.72 3.91 2.0 1.16 2.0 3.34
11.0 3.6 1. 78 4.19 2.0 1.19 2.0 3.5

========'========================================================================
HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996
Dodson & Associates, Inc. , 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax: (281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
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January 10, 2001

================================================================================

DESCRIPTION
PROGRM INPUT DATA

VALt,JE
---------------------------------------------------------------------------------
Culvert Diameter (ft) .........•...•........•................
FHWA Chart Number '•..........•........
FHWA Scale Number (Type of Culvert Entrance) .....•..........
Manning'S Roughness Coefficient (n-value) ....••..••..•......
Entrance Loss Coefficient of Culvert Opening .••.......•.....
Culvert Length (ft) .............•..........•.....•.• , ..•.....
Invert Elevation at Downstream end of Culvert (ft) .
Invert Elevation at Upstream end of Culvert (ft) .
Culvert Slope (ft/ft) ......................•..•....•........

Starting Flow Rate (cfs) ...........•...........•....•.......
Incremental Flow Rate (cfs) ................•..•....••.......
Ending Flow Rate (cfs) .

Starting Tailwater Depth (ft) .........•....••..•............
Incremental Tailwater Depth (ft) .........••.....•.......•...
Ending Tailwater Depth (ft) .........•.......•.........•••...

2.5
2
1

0.024
0.5

94.0
87.25
87.71

0.0049

5.0
0.5

15.0

0.0
0.01
0.2

================================================================================

COMPUTATLON RESULTS

Flow Tailwater Headwater (ft) Normal Critical Depth at .Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
--------------------------------------------------------------------------------

5.0 0.0 ' 1. 0 1.16 0.97 0.74 0.74 4.13
5.5 0.01 1.06 1.22 1.03 0.77 0.77 4.25
6.0 0.02 1.11 1.28 1.08 0.81 0.81 4.35
6.5 0.03 1.16 1.33 1.13 0.84 0.84 4.46
7.0 0.04 1.21 1.39 1.18 0.88 0.88 4.55
7.5 0.05 1.26 1.44 1.22 0.91 0.91 4.65
8.0 0.06 1.3 1.5 1.27 0.94 0.94 4.74
8.5 0.07 1.35 1.55 1.32 0.97 0.97 4.82
9.0 0.08 1.39 1.6 1.37 1.0 1.0 4.91
9.5 0.09 1.44 1. 65 1.41 1. 03 1.03 4.99

10.0 0.1 1.48 1.7 1.46 1. 06 1. 06 5.07
10.5 0.11 1.53 1. 75 1.51 1. 08 1.08 5.15
11.0 0.12 1. 57 1.8"" 1.55 1.11 1.11 5.22
11.5 0.13 1. 61 1. 85 1.6 1.14 1.14 5.3
12.0 0.14 1. 65 1.89 .... 1.65 1.16 1.16 5.37
12.5 0.15 1.69 1.94 1.7 1.19 1.19 5.44
13.0 0.16 1. 73 1.99 1. 75 1. 21 1.2L 5.51
13 .5 0.17 1.77 2.04 1.8 1. 24 1.24 5.58
14.0 0.18 1. 81 2.08 1.86 1.26 1.26 5.65
14.5 0.19 1. 85 2.13 1.91 1. 28 1. 28 5.72
15.0 0.2 1. 89 2.18 1.97 1.31 1.31 5.78

================================================================================
HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (e) 1996
Dodson & Associates, Inc. , 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax: (281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVEI
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================================================================================

January 10, 2001

==:=====================================~=======================================

COMPUTATION RESULTS

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet OUtlet Depth Depth Outlet Velocity

(cfs) (ft) Control- Control (ft) (ft) (ft) (fps)
----------------~----------------~---------------------------------------------,--

10.0 0.0 1.48 1.78 1.58 1. 06 1.06 5.07
10.5 0.1 1.53 1.84 1.64 1.08 1.08 5.15
11. 0 0.2 1.57 1.89 1.7 1.11 1.11 5.22
11.5 0.3 1.61 1.94 1. 75 1.14 1.14 5.3
12.0 0.4 1.65 2.0 1. 81 1.16 1.16 5.37
12.5 0.5 1.69 2.05 ~70 1.87 1.19 _ 1.19 5.44
13.0 0.6 1.73 2.11 1.94 1.21 1.21 5.51
13.5 0.7 1.77 2.16A-"'" 2.01 1.24 1.24 5.58
14.0 0.8 1. 81 2.22 2.1 1.26 1.26 5.65
14.5 0.9 1. 85 2.2 2.21 1.28 1. 28 5.72
15.0 1.0 1. B9 2.33 2.5 1.31 1.31 5.78
15.5 1.1 1. 93 2.39 2.5 1.33 1.33 5.85
16.0 1.2 1.97 2.45 ~lcO 2.5 1.35 1.35 5.91
16.5 1.3 2.01 2.51 2.5 1.37 1.37 5.98
17.0 1.4 2.05 2.5'8 2.5 1.39 1.4 6.01
17.5 1.5 2.09 2.65 2.5 1.42 1.5 5.69
18.0 1.6 2.13 2.73 2.5 1.44 1.6 5.43
18.5 1.7 2.17 2.62 2.5 1.46 1.7 5.2
'19.0 1.8 2.2 2.74 2.5 1.48 loB 5.02
19.5 1.9 2.24 2.88 2.5 1.5 1.9 4.87
20.0 2.0 2.28 3.04 2.5 1.52 2.0 4.75

==============================,==================================================
HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996
Dodson & Associates, Inc. , 5629 FM 1960 West, Suite 314, Houston, TX77069
Phone: (281)440-3787, Fax: (281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.

VALUE

0.0
0.1
2.0

10.0
0.5

20.0

2.5
2
1

0.024
0.5

210.0
71. 7
72.5

0.0038

PROGRAM INPUT DATA
DESCRIPTION-

Culvert Diameter (ft) ....................•...................
FHWA Chart Number .
FHWA Scale Number (Type of Culvert Entrance) ......•.........
Manning's Roughness Coefficient (n-value) ...........••...•..
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (f t) .
Invert Elevation at Downstream end of Culvert (ft) .
Invert Elevation at Upstream end of Culvert (ft} •...........
Culvert Slope (ft/ft) .

Starting Flow Rate (cfs} ......................•.............
Incremental Flow Rate (cfs} .
Ending Flow Rate (cfs} ....•.........................•.......

Starting Tailwater Depth (ft} •..............•...............
Incremental TailwaterDepth (ft) ..................•••.......
Ending Tailwater Depth (ft} ............................•....

!..

I
!

I

I

I

I
f.

I

,
I

,
I

I
{

I

I
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I
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COMPUTATION OF CULVERT PERFORMANCE CURVE

January 10, 2001

==================================================="=============================
PROGRAM INPUT DATA

DESCRIPTION

Culvert Diameter (ft) .
FHWA Chart Number .
FHWA Scale Number (Type of Culvert Entrance) ...•......... '"
Manning's Roughness Cbefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (ft) ; .
Invert Elevation at Downstream end of Culvert (ft) .
Invert Elevation at Upstream end of Culvert (ft) .
Culvert Slope (ft/ft) , " .

Starting Flow Rate (cfs) ; ..
Incremental Flow Rate (cfs) .
Ending Flow Rate (cfs) ..............•.......................

Starting Tailwater Depth (ft) .
Incremental Tailwater Depth (ft) .
Ending Tailwater Depth (ft) .

. VALUE

2.0
2
1

0.024
0.5

98.0
39.5
39.6

0.001

5.0
1.0

15.0

0.0
0.2
2.0

================================================================================

COMPUTATION RESULTS

Flow
Rate

(cfs)

Tailwater
Depth

(ft)

Headwater (ft)
Inlet OUtlet
Control Control

Normal
Depth

(ft)

Critical
Depth

(ft)

Depth at
Outlet

(ft)

Outlet
Velocity

(fps)

5.0 0.0 1.1 1.45 2.0 0.79 0.79 4.35
6.0 0.2 1.22 1.6 2.0 0.87 0.87 4.6
7.0 0.4 1.34 1. 75 2.0 0.94 0.94 4.83
8.0 0.6 1.45 )I 1.91~ 2.0 1. 01 1. 01 5.05
9.0 0.8 1.56 ..... 2.07 ".. 2.0 1. 07 1. 07 5.26

10.0 1.0 1.67 2.09 2.0 1.13 1.13 5.45
11.0 1.2 1. 78 2.29 2.0 1.19 1.2 5.59
12.0 1.4 1.89 2.53 2.0 1.24 1.4 5.11
13.0 1.6 1.99 2.81 2.0 1.3 1.6 4.83
14.0 1.8 2.1 3.15 2.0 1.35 1.8 4.7
15.0 2.0 2.21 3.9 2.0 1.4 2.0 4.77

================================================================================
HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax: (281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
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January 10, 2001

VALUE

1.4
0.1
2.4

40.0
2.0

60.0

4.0
2
1

0.024
0.5

205.0
30.5
32.26

0.0086

OUtlet
Velocity

(fps)

Depth at
Outlet

(ft)

Critical
Depth

(ft)

Normal
Depth

(ft)

COMPUTATION RESULTS

Headwater (ft)
Inlet OUtlet
Control Control

Tailwater
Depth

(ft)

Flow
Rate

(cfs)

40.0 1.4 2.68 2.94 2.13 1.89 1. 89 6.86
42.0 1.5 2.76 3.02 2.19 1.94 1.94 6.97
44.0 1.6 2.84 3.1 / 2.26 1.98 1.98 7.07
46.0 1.7 2.92 3.18 2.32 2.03 2.03 7.18
48.0 1.8 3.0 3.26 2.39 2.08 2.08 7.28
50.0 1.9 3.08 3.35 ...... 2.45 2.12 2.12 7.39
52.0 2.0 3.15 3.43 2.52 2.17 2.17 7.49
54.0 2.1 3.23 3.51 2.58 2.21 2.21 7.59
56.0 2.2 3.31 3.59 2.65 2.25 2.25 7.69
58.0 2.3 3.38 3.67 2.72 2.29 2.3 7.76
60.0 2.4 3.46 3.75 2.79 2.33 2.4 7.62

DESCRIPTION
PROGRAM INPUT DATA

Culvert Diameter (ft) .........................•.............
FHWA Chart Number .
FHWA Scale Number (Type of Culvert. Entrance) .......•........
Manning's Roughness Coefficient (n-value) ......•.•........•.
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (f t) ................................•.•......
Invert Elevation at Downstream end of Culvert (ft) .
Invert Elevation at Upstream end of Culvert (ft) .
Culvert Slope (ft/ft) .

Starting Flow Rate (cfs) .......................•............
Incremental Flow Rate (cfs) ......................•..........
Ending Flow Rate (cfs) •. '.' .

,
================================================================================

Starting Tailwater Depth (ft) ...................••..........
Incremental Tailwater Depth (ft) ................•.••........
Ending Tailwater Depth (ft) ..•..............................

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (cl 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax: (281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.
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COMPUTATION OF cULVERT PERFORMANCE CURVE

January 11, 2001

================================================================================
PROGRAM INPUT DATA

DESCRIPTION

Culvert Diameter (ft) .
FHWA Chart Number , .
FHWA Scale Number (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (ft) ~ .
Invert Elevation at Downstream end of Culvert (ft) .
Invert Elevation at Upstream end of Culvert (ft) .
Culvert Slope (ft/ft) .

Starting Flow Rate (cfs) .
Incremental Flow Rate. (cfs) .
Ending Flow Rate (cfs) .

Starting Tailwater Depth (ft) .
Incremental Tailwater Depth (ft) .
Ending Tailwater Depth (ft) .

VALUE

3.5
2
1

0.024
0.5

196.0
26.5
29.0

0.0128

45.0
1.0

60.0

0.7
0.0
0.7

================================================================================

COMPUTATION RESULTS

Flow
Rate

(cfs)

Tailwater
Depth

(ft)

Headwater (ft)
'Inlet Outlet
Control Control

Normal
Depth

(ft)

Critical
Depth

(ft)

Depth at
Outlet

(ft)

Outlet
Velocity

(fps)

45.0
46.0
47.0
48.0
49.0
50.0
51.0
52.0
53.0
54.0
55.0
56.0
57.0
58.0
59.0
60.0

0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7

3.11
3.16
3.21
3.25
3.3
3.35
3.39
3.44
3.49
3.53
3.58
3.62
3.67
3.72
3.76
3.81

3.36
3.4
3.45
3.49
3.53
3.58
3.62
3.67 <?
3.71~ "
3.76"'"
3.8
3.84
3.89
3. 94 ~\trO
3.98 .........
4.03

2.22
2.26
2.29
2.33
2.36
2.4
2.43
2.47
2.5
2.54
2.58
2.62
2.66
2.7
2.75
2.79

2.09
2.12
2.14
2.16
2.19
2.21
2.23
2.26
2.28
2.3
2.32
2.34
2.36
2.39
2.41
2.43

2.09
2.12
2.14
2.16
2.19
2.21
2.23
2.26
2.28
2.3
2.32
2.34
2.36
2.39
2.41
2.43

7.5
7.56
7.62
7.69
7.75
7.81
7.87
7.93
7.99
8.06
8.12
8.18
8.24
8.3
8 36

8.43

================================================================================
HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax: (281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
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January 10, 2001

DESCRIPTION VALUE

0.0
0.1
1.0

3.0
2
1

0.024
0.5

82.0
55.0
56.26

0.0154

40.0
1.0

50.0

Outlet
Veloci'ty

(fps)

Depth at
Outlet

(ft)

Critical
Depth

(ft)

Normal
Depth

(ft)

COMPUTATION RESULTS

Headwater (ft)
Inlet Outlet
Control Control

Tailwater
Depth

(ft)

Flow
Rate

(cfs)

PROGRAM INPUT DATA

Culvert Diameter (ft) .
FHWA Chart Number .
FHWA Scale Number (Type of Culvert Entrance) .
Manning'S Roughness Coefficient (n-value) '"
Entrance Loss Coefficient of Culvert Opening .
CuIvert Length (ft) .
Invert Elevation at Downstream end of Culvert (ft) .
Invert Elevation at Upstream end of Culvert (ft) .
Culvert Slope (ft/ft) .

Starting Flow Rate (cfs) , .
Incremental Flow Rate (cfs) .
Ending Flow Rate (cfs) '.' , .

Starting Tailwater Depth (ft) .
Incremental Tailwater Depth (ft) .
Ending Tailwater Depth (ft) .

I
I

i

I

I
I
I
I

I

I
I
I

40.0 0.0 3.22 3.41 2.21 2.06 2.06 7.73
41.0 0.1 3.27 3.46 2.26 2.09 2.09 7.82
42.0 0.2 3.33 3.52 2.31 2.11 2.11 7.9
43.0 0.3 3.4 3.57 2.36 2.14 2.14 7.99
44.0 0.4 3.52 3.63 2.41 2.16 2.16 8.07
45.0 0.5 3.62 3.69 ..... 2.47 2.19 2.19 8.16
46.. 0 0.6 3.7 3.75 2.54 2.21 2.21 8.24
47.0 0.7 3.77 3.81 2.62 2.23 2.23 8.33
48.0 0.8 3.83 3.88 2.74 2.26 2.26 8.42
49.0 0.9 3.87 3.95 3.0 2.28 2.28 8.5
50.0 '1. a 3.94 4.03 ,....... 3.0 2.3 2.3 8.59

================================================================================

I
-i
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
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DESCRIPTION
PROGRAM INPUT DATA

VALUE
--~------------------------------~--------~----------- ---------------------------

Culvert Diameter (ft) .
FHWA Chart Number .
FHWA Scale Number (Type of Culvert Entrance) , .
Manning'S Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
CuIvert Length (ft) _ .
Invert Elevation at Downstream end of Culvert (ft) .
Invert Elevation at Upstream end of Culvert (ft) .
Culvert Slope (ft/ft) .

Starting Flow Rate (cfs) .
Incremental Flow Rate (cfs) ,
Ending Flow Rate (cfs) .

Starting Tailwater Depth (ft) .
Incremental Tailwater Depth 1ft) ,
Ending Tailwater Depth (ft) .. , .......................•......

3.0
2
1

0.024
0.5

108.0
43.0
43.3

0.0028

20.0
1.0

25.0

1.6
0.1
2.1

================'================================================================

COMPUTATION RESULTS

Flow
Rate

(cfs)

Tailwater
Depth

(ft)

Headwater (ft)
Inlet Outlet
Control Control

Normal
Depth

(ft)

Critical
Depth

(ft)

Depth at;
Outlet

(ft)

Outlet
Velocity

(fps)

20.0 1.6 2.05 2.44 2.62 1. 44 1.6 5.22
21.0 1.7 2.11 2.52 V 3.0 1.47 1.7 5.08
22.0 1.8 2.17 2.6 3.0 1.51 1.8 4.97
23.0 1.9 2.23 2.68.&:' 3.0 1. 54 1.9 4.87
24.0 2.0 2.29 2.77 3.0 1.58 2.0 4.79
25.0 2.1 2.35 2.86 3.0 1. 61 2.1 4.73

==========================================================~=====-===~============

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996
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3977 US 60 Headwater at 50 year and 100 year flood

Station Proposed CMP Pipe Inv. a-50 HW-50 0-100 HW-100
No. of barrel size (in) ft (upstream) cfs ft ft (Ele.) cfs ft ft (Ele.)

496+76 2 24 1590.22 22 1.23 1591.45 24 1.35 1591.57
2 30

516+54 2 30 1572.43 27 2.16 1574.59 29 2.27 1574.70
549+15 1 24 1539.76 8 1.91 1541.67 9 2.07 1541.83
556+75 2 48 1532.26 89 3.1 1535.36 98 3.35 1535.61
563+87 1 42 1529.00 54 3.98 1532.98 59 3.76 1532.76
662+37 3 36 1457.23 136 3.69 1460.92 150 4.03 1461.26
685+42 1 36 1443.24 21 2.52 1445.76 23 2.68 1445.92

p:\3977\hw50&1OO.xls 1/17/01 Page 1
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JOB 9'127-,3

SHT_'_ OF '1

D.OOJ./2

de..- TA-II--GI'I reOI"1 QU'Ic..~ Z.
COMPuT"~ SoPTWAf s..

-= JZcFs
:: J.5.39.(Oo
:: 2~'1

: IS'L/o,I"Z
TW='o
dt+d I.P + 2 =- l.hZ---z-.: Z

A = .3.11.{ 5,:-
'{ ~ . -5, 0 FPS v

0,39

/540. ~ 21'" 0,..:..:5.:? = 15.J./1. 01

~

\ z..z. uz,zJeo,D Il.)
-~- ~

Z,2.1

CALC ..::rLP/ C- DATE /l101/9t:.?

CHK09tJ. DATE 1 iA/~v q 'j
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SHT~ OF-.l...lI_

CALC ..::rUvft, DATE

CHKD fj.'1!- DATE

$Tt)@1 ~J ·ANAL-r~,t:--S - f2CP

III ~L,!!t~2£~r~
Since 1962

TITLE ~1 .5':';r 4: NS '-/ ;J

5rep -4: Sf VA L.lJ r:

Sf .;; ~. 1-1", /tz LJ!:3 ~ lO.QO'-lZ)(O,35)/C.O,5)'-II.3 :r 0,004/ V
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I
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I

I
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~ b, 3?- ,/

2- li-
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II ~!!~5!2E~~
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Q eL-rC.J~·- z.
NDfWA-LtEP711

PJPe- 2-

jfZY c.M~

W,J;U- fJO I "'fOe-It-

Wet Perimeter (ft)
Hyd Radius (ft)
Froude #

2.4
5.0
1:8

Area (sq ft)
Velocity (ft/s)
Top Width (ft)

+-----------------------------------------------------+
: NORMAL DEPTH :-
: CIRCULAR CHANNEL :-
I I
I 1-

: INPUT VARIABLES :-
I 1
I I-
I I
I 1-

: Diameter (in) 24.0 Manning's n 0.0240 :-
I Discharge (cfs) 12 Depth (ft,) 2.00 :-
: Slope (ft/ft) 0.0033 :-
:-------------------------------------------~---------:--
: OUTPUT VARIABLES :-

I
1-

4.0 :_
0.6 :_
0.8 :_

Max Discharge(cfs) 15 Flow TYPe SUBCRITICAL :-
--.-------------------------------------------------- - :-

DEPTH is Greater than, the DIAMETER :-
Print <Fs> New Shape <F9> 1-
<_ Back Tab <F2> Main Menu <F7> i_

+-----------------------------------------------------+-

I
,I

I.
i

I
I
I
j', '
"

I
" !,

I,
I
I
\ .

I

+---------------~-------------------------------------+
: NORMAL DEPTH :-

CIRCULAR CHANNEL .:-
I.-

INPUT VARIABLES I-
I
1, .

1-

Diameter (in) 24.0 Manning's n 0.0120 1-
Discharge (cfs) 12 Depth (ft) 1.42 i_
Slope (ft/ft) 0.0033 :-__________________________________________-_,,:;. J .

I-

i OUTPUT VARIABLES :-
I I
I 1-

: Area (sq ft) 2.4 Wet Perimeter (ft) 4.0 1-
: Velocity (ft/s) 5.0 Hyd Radius (ft) 0.6 I-
I Top Width (ft) 1.8 Froude # 0.8 :-
I Max Discharge(cfs) 15 Flow Type SUBCRITICAL :-
:-----------------------------------------------------:--
: Begin Calculations <Enter> :-
: Print <F5> New Shape <F9> :_
: <_ Back Tab <F2> Main Menu <F7> 1-
+-----------------------------------------------------+-

-ret u~

o~J USc /Zt.- jC)

I ,

"

I
(

I
1.

I
Page 1



+----------------------------------------------~----

CRITICAL DEPTH
CIRCULAR CHANNEL

INPUT VARIABLES

Diameter (in) 24.0 Manning's n 0.0240
Discharge (cfs) 12 Depth (ft) 1.23

I Slope (ftlft) 0.0033 Critical Slope 0.0192
I1-----------------------------------------------------

OUTPUT VARIABLES

: Area (sq ft) 2.0 Wet Perimeter (ft) 3.6
: Velocity (ft/s) 5.9 Hyd Radius (ft) 0.6
: Top Width (ft) 1.9 Froude # 1.0
: Max Discharge(cfs) 18 Flow Type CRfTICAL
IJ---------------------------------------------------

+

:

P:LP£ 2..

'lIZ -( cJ4P
WJ;'/..L- N of" woelL

: Begin Calculations <Enter>
: Print <F5> New Shape <F9>
: <- Back Tab <F2> Main Menu <F7>
+------------------------------------------'----'------ +

+-----------------------------------------------------------------------+
CRmCAL DEPTH

CIRCULAR CHANNEL

INPUT VARIABLES

: Diameter (in) 24.0 Manning's n 0.0120
: Discharge (cfs) 12 Depth (ft) 1.23
: Slope (fUft) 0.0033 Critical Slope 0.0048
I
I--~----~-- ...-----------..------------------------------

OUTPUT VARIABLES

: Area (sq ft) 2.0 Wet Perimeter (ft) 3.6
: Velocity (ftls) 5.9 Hyd Radius (ft) 0.6
: Top Width (ft) 1.9 Froude # 1.0
: Max Discharge(cfs) 18 Flow Type CRITICAL
I,--------------------------------------------------
: Begin Calculations <Enter>
: Print <FS> New Shape <F9>
:<- Back Tab <F2> Main Menu <F7>
+--------------------------------------------------------------------~-----+



,
'-

Pipe 3 Normal Depth

.+----~----------------------------------------------+
NORMAL DEPTH :__

CIRCULAR CHANNEL :-

-ret c.J'Ap
t,IJ.z;.lJ. 'I'IOr 1/11 (J/Ztt-

-ney ~p)

()Jt." ,J6c; ecP

I

'-

I

'-

I

'-

I,-

0.0240:_
0,80:_,
'-

,
'-

I

'-

I

'-
I,
I,-

INPUT VARIABLES

OUTPUT VARIABLES

INPUT VARIABLES

OUTPUT VARIABLES

,
I

I,-
Diameter (in) 24.0 Manning's n
Discharge (cfs) 3 Depth (ft)
Slope (ft/ft) 0.0052 ,

1-------------_..--------------------------------------1-
,,
, .,

:Diameter (in) 24.0 Manning's n 0.0120 :_
: Discharge (cfs) 3 Depth (ft) 0.56:_ .
: Slope (ft/ft) 0.0052 :_
, I
I------------------~---------------------------------I-

I
I

+--------------~--------------------------------------+

NORMAL DEPTH l_
CIRCULAR CHANNEL :-

: Area (sq ft) 0.7 Wet Perimeter (ft) 2.2:_
: Velocity (ft/s) 4,2 Hyd Radius (ft) 0.3 l_
: Top Width (ft) 1.8.Froude #. . 1.2 :
1Max Discharge(cfs) 19 Flow Type SUPERCRITICAL:_
I '1-.-:------,--------------...----------------------------1-
: Begin Calculations <Enter> :_
'I Print . <F5> New Shape <F9> :_
: <- Back Tab <F2> . Main Menu <F7> :_
+---------------------------------------------------+-

: Area (sq ft) 1.2 Wet Perimeter (ft) 2.7:_
1Velocity (ft/s) 2.6 Hyd Radius (ft) 0.4 :_
: Top Width (ft) 2.0 Froude # 0.6 :
:Max Discharge(cfs) 10 Flow Type SUBCRITICAL :--:...
I· .'1-----,--------------------------------;---------1-
LBegin Calculations <Enter> :-
: Print <F5> New Shape <F9> :_
1<- Back Tab· <F2> Main Menu<F7> :-

.+--------------------------------------------------+-
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STORM DRAINAGE DESIGN AND TECHNICAL CRITERIA TABLE 803

MANHOLE AND JUNCTION LOSSES

I

I

I

SECTION

USE EQUATION 805
HL-::' V).:I. _ }(. II,~

P.'P=rL--1\. . J-
1)-.3 ':l-.3

CASE nr
INLET OR MANHOLE AT

BEGIN NING OF LINE

SECTION

CASE to
INLET ON MAIN LINE

~)::=::;~~~=~~
OJ -.&-------....;.----------1

USE EQUATION 801
1-1L-:K~

'1-...)

PLAN
V. ';). V""l.

USE EQUATION 805 1-1 ~ 0 2..- ~ i'- j .-!-
L- Y >-.5

I
CASE II _,"

INLET ON MAIN LINE
WITH BRANCH LATERAL

I-~----';'-:-------+-~~====~~---------"

yl.t~=~==L=~~ u,~·
~

. USE EQUATION 801

~it!=h===;1=,c:-: K ~~ ) III

SECTION

I

)

SECTION

CASE m
MANHOLE ON MAIN LINE

Wfnl eo BRANCH LATERA!. CASE NO.

I
II
IV

CASE III l
~

go K.
--I.

0.05 22-1/2 0.75 J0.25 45 0.50
1.25 60 0.35

90 0.25
INo Lateral See Case I

Date: NOV 1984 REFERENCE:
Rev:

APWA Special Report No. 49.1981



+----------------'------------------------------------+
NORMAL DEPTH :_

CIRCULAR CHANNEL' :_

: Area (sq ft) 1.7 Wet Perimeter (ft) 3.2:_
: Velocity (ftls) 2.4 Hyd Radius (ft) 0.5 I_
i Top Width (it) 2.0 Froude # 0.5 1-
: Max Discharge(cfs) 8 Flow Type SUBCRITICAL 1-
, ',---------------------------------.---------------1-
: Begin Calculations <Enter> :-
: Print <F'5> New Shape <F'9> J-
I <- Back Tab <F2> Main Menu <F7> :_
+----------------------'-----------------------------+-

,
'-

/f2.'i 1Zt.P
oIt.. usE UP

,-E.'1 cPfP,
W,t;LL "lOT' \ll.10fZ.lt.

I

'-

,
'-

I

'-

,
'-

I

'-

,
'-

,
'-

,
'-
,
',
'-

,
'-

,
',
'-

INPUT VARIABLES

OUTPUT VARIABLES

INPUT VARIABLES

OUTPUT VARIABLES

+----------------------------------------------------+
NORMAL DEPTII

CIRCULAR CHANNEL

: Diameter (in) 24.0 Manning's n 0.0240 I_
I Discharge (cfs) 4 Depth (ft) 1.05 :-
: Slope (ftlft) 0.0036 I-
I ',-------..--...------------------...---------------------,-
I,
I
I

: Diameter (in) 24.0 Manning's n 0.0120:_
: Discharge (cfs) 4 Depth (ft) 0.71 :_
: Slope (ftlft) 0.0036 :_
I ',---------------------------------------------------1-
I
I

: Area (sq ft) 1.0 Wet Perimeter (ft) 2.6:_
i Velocity (ftls) 4.0- Hyd Radius (ft) 0.4 :_
I To!> Width (ft) 1.9 Froude # 1.0 :_
: Max Discharge(cfs) 16 Flow Type CRITICAL
I I, 1-

(Begin Calculations <Enter> 1_
: Print <F5> New Shape <F9> :_
i <- Back Tab <F2>· Main Menu <F7> :_
+-----------------------------------------------------+-

Pipe 1

I
l,
,

I
!

I
l...

I
i,
I:
1\

( ~'

.J
, ,

I'
i

I,'
(f

I:'
r·· ;
\

I·
(

I1·· :

I
l.

I
L

I
t

II
L.
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FHWA CULVERT ANALYSIS, BY-8, VERSION 6.0

Box 648+98.47 Riprap Basin DesignI
\

I
t.....

CURRENT DATE
06-09-2000

CURRENT TIME
13:31:16

FILE NAME
BOX648

FILE DATE
05-09-2000

I

I'
i.... -,~.

I
I
il
'.....,

,I

************************************************************************
CULVERT AND CHANNEL DATA

************************************************************************

CULVERT NO. 1 DOWNSTREAM CHANNEL

CULVERT TYPE: 8.000 X 3.000 BOX CHANNEL TYPE : TRAPEZOIDAL

CULVERT LENGTH ::: 220.040 ft BOTTOM WIDTH 60.000 ft

NO. OF BARRELS ::: 5.0 TAILWATER DEPTH 1.221 ft

FLOW PER BARREL ::: 61. 600 cfs TOTAL DESIGN FLOW ::: 308.000 cfs

INVERT J;:LEVATION ::: 1463.500 ft BOTTOM ELEVATION ::: 1463.500 ft

OUTLET VELOCITY 12.260 fps NORMAL VELOCITY ::: 4.093 fps

OUTLET DEPTH ::: 0.630 ft
************************************************************************

***************************************************.*********************

RIPRAP STILLING BASIN-- FINAL DESIGN
******************'*****~****************************************~*******

THE LENGTH OF THE BASIN ::: 32.000\ ft
THE LENGTH OF THE POOL 24.000 ft
THE LENGTH OF THE APRON 8.000 ft
THE WIDTH OF THE BASIN AT THE OUTLET 29.333 ft
THE DEPTH OF POOL BELOW CULVERT INVERT 1.050 ft
THE THICKNESS OF THE RIPRAP ON THE APRON 2.000 ft
THE THICKNESS OF THE RIPRAP ON THE REST OF THE BASIN::: 1.500 ft
THE BASIN OUTLET VELOCITY ::: 1.720 fps
THE DEPTH OF FLOW AT BASIN OUTLET 1.221 ft

**************************************************"**********************



FHWA CULVERT ANALYSIS, HY-8, VERSION 6.0

Box 622+37.74 Riprap Basin Design

CURRENT DATE
06-09-2000

CURRENT TIME
13:32:59

FILE NAME
BOX622

FILE DATE
05-09-2000

************************************************************************
CULVERT AND CHANNEL DATA

************************************************************************

CULVERT NO. 1 DOWNSTREAM CHANNEL

CULVERT TYPE: 10.000 X 5.000 BOX CHANNEL TYPE : IRREGULAR

CULVERT LENGTH 180.001 ft BOTTOM WIDTH 32.000 ft

NO. OF BARRELS = 2.0 TAILWATER DEPTH 2.285 ft

FLOW PER BARREL = 256,500 cfs TOTAL DESIGN FLOW .= 513.000 cfs

INVERT ELEVATION = 1484.890 ft BOTTOM ELEVATION = 1484.890 ft

OUTLET VELOCITY = 9.570 fps NORMAL VELOCITY = 5.645 fps

OUTLET DEPTH = 2.680 ft
************************************************************************

************************************************************************
RIPRAP STILLING BASIN -- FINAL DESIGN

****************************************************** *****.*****~*******

THE LENGTH OF THE BASIN = 40.000' ft
THE LENGTH OF THE POOL 30.000 ft
THE LENGTH OF THE APRON - 10.000 ft
THE WIDTH OF THE BASIN AT THE OUTLET 32.000 ft
THE DEPTH OF POOL BELOW CULVERT INVERT = 0.474 ft
THE THICKNESS OF THE RIPRAP ON THE APRON = 3.000 ft
THE THICKNESS OF THE RIPRAP ON THE REST OF THE BASIN = 2.000 it
THE BASIN OUTLET VELOCITY = 3.508 fps
THE DEPTH OF FLOW AT BASIN OUTLET 2.285 ft

*******"*****************************************************************
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FHWA CULVERT ANALYSIS, HY-8, VERSION 6.0

Box 782+07.54 RiprapBasin Design

CURRENT DATE
06-09-2000

CURRENT TIME
13:33:48

FILE NAME
BOX782

FILE DATE
05-11-2000

I
i

I
1

I',' ;r ;,,
'., ., .
, '

I
!

I
i

*******************************************************.****************
CULVERT AND CHANNEL DATA

******************~******,**************************** *******************

CULVERT NO. 1 DOWNSTREAM CHANNEL

CULVERT TYPE: 8.000 X 3.000 BOX CHANNEL 'J;'YPE : TRAPEZOIDAL

CULVERT LENGTH ::;: 219.003 ft BOTTOM WIDTH 20.000 ft

NO. OF BARRELS 3.0 TAILWATER DEPTH ::;: 3.177 ft.

FLOW PER BARREL ::;: 206.667 cfs TOTAL DESIGN FLOW ::;: 620.000 cfs

INVERT ELEVATION 1374.000 ft BOTTOM ELEVATION ::;: 1374.000 ft

OUTLET VELOCITY 10.950 fps NORMAL VELOCITY ::;: 6.437 fps

OUTLET DEPTH 2.360 ft
************************************************************************

************************************************************************

RIPRAP STILLING BASIN -- FINAL DESIGN

ft
ft
ft
ft
ft
ft
ft
fps
ft

32.000
24.000

8.000
20.000

0.633
3.000
2.000
3.253
3.177

::;:

::;:

=
THE BASIN ::;:

LENGTH OF THE BASIN
LENGTH OF THE POOL
LENGTH OF THE APRON
WIDTH OF THE BASIN AT THE OUTLET
DEPTH OF POOL BELOW CULVERT INvERT
THICKNESS OF THE RIPRAP ON THE APRON
THICKNESS OF THE RIPRAP ON THE REST OF
BASIN OUTLET VELOCITY
DEPTH OF FLOW AT BASIN OUTLET

THE
THE
THE
THE
THE
THE
THE
THE
THE

***************************************.*********************************
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***********.*************************************************************
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BOX AND PIPE CULVERTS

Project 2: US60 - 203rd Ave (West) - Deer Valley Rd

L =0 (8 + 17 log F), for Froude Number> 1
L = 80, for Froude Number < 1

where, L = Length of riprap
D = Culvert Diameter or heigth (feet)
F = Froude number for the culvert flow

~ee Detail 0
in Constr. Plans

Se,e Detail Q
in Constr. Plans

502+00

24.0 ft.

24.0 ft.

3 ft.
1.83 ft.

0.577

3 ft.
1.98 ft.

0.859

L=8D
L=

L=8D
L=

Culvert Height! Dia:
Tailwater Depth:
Froude Number:

Culvert Height! Dia:
Tailwater Depth:
Froude Number:

Minimum Length of Outlet Protection
These calculations represent the minimum length of outlet

protection required. Actual outlet protection length may be
greater depending on the 'outlet conditions. Actual outlet
protection dimensions are listed in Tables 4 and 5 of
this report.

Station: 203rd Ave.

Station: 576+95;94
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Station: Conn 605 605+00

Culvert Height! Dia: 2 ft.
Tailwater Depth: 2.1 ft.
Fraude Number: 0.407

L= 8D
L= 16.0 ft. See Detail 0

in Canstr. Plans

Station: 622+37.74

Culvert Height! Dia: 5 ft.
Tailwater Depth: 2.29 ft.
Fraude Number: 0.715

L==8D
L~ 40.0 ft. See Detail R

in Canstr. Plans

Station: Jomax 645+00

Culvert Height! Dia: 2.5 ft.
Tailwater Depth: 1.15 ft.
Fraude Number: 0.428

L=8D
L= 20.0 ft. See Detail 0

in' Constr. Plans

Station: 647+98.47

Culvert Height! Dia: 3 ft.
Tailwater Depth: 1.23 ft.
Fraude Number: 0.654

L=8D
L= 24.0 ft. See Detail R

in Constr. Plans

J :\9727\sprdshts\drainage\outletP2.wb3
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Station: Happy Valley 712+50

Culvert Height! Dia: 3 ft.
Tailwater Depth: 2.8 ft.
Froude Number: 0.462

L=8D
L= 24.0 ft. See Detail 0

in Constr. Plans

.
Station: 782+07.54

Culvert Height! Dia: 3 ft.
Tailwater Depth: 3.18 ft.
Froude Number: 0.636

L=8D
L= 24.0 ft. See Detail R

in Constr. Plans

Station: Frtg 0 1627+05

Culvert Height! Dia: 3 ft.
Tailwater Depth: 3.76 ft.
Froude Number: 0.586

L= 8D
L= 24.0, ft. See Detail Q

'\ in Constr. Plans

Station: Jomax 6+81.50

Culvert Height! Dia: 4 ft.
Tailwater Depth: 1.28 ft.
Froude Number: 0.58

L=8D
L= 32.0ft. See Detail Q '

in Constr. Plans

,

J:\9727\sprdshts\drainage\outletP2.wb3



Station: Happy Valley 8+00

Culvert Height! Dia: 2 ft.
Tailwater Depth: 1.55 ft.
Fraude Number: 0.441

L=8D
L= 16.0 ft. See Detail Q

in Canstr. Plans

Station: Happy Valley 14+75

Culvert Height! Dia: 3 ft.
Tailwater Depth: 4.16 ft.
Fraude Number: 0.184

L=8D
L= 24.0 ft. See Detail Q

in Canstr. Plans

,

Station: Citrus 29+85.50

Culvert Height! Dia: 4 ft.
Tailwater Depth: 3.44 ft.
Fraude Number: 0.354

L= 8D
L= 32.0 tt. See Detail Q

\ in Canstr. Plans

J:\9727\sprdshts\drainage\outletP2.wb3
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tation: 576+95.94

Station: 622+37.74

Station: 647+98.47

BOX AND PIPE CULVERTS

605+00

502+00

645+00

Exit Velocity (fps) : 9.6
Equivalent Sphe~ical

of stone (ft) : 1.0

Exit Velocity (fps) : 6.3
Equivalent Spherical

of stone (ft) : 0.5

Exit Velocity (fps) : 12.2
Equivalent Spherical

of stone (ft) : 1.0

tation: Conn 605

Exit Velocity (fps) : 9.8
Equivalent Spherical

of stone (ft) : 1.0

Exit Velocity (fps) : 5.6
Equivalent Spherical

of stone (ft) : 0.5

tation: 203rd Ave.

Exit Velocity (fps) : 12.4
Equivalent Spherical

of stone (ft) : 1.0

050 Calculations
These calculations representthe minimum riprap classification.
(See Figure 2 in this report) .

Project 2 : US60 - 203rd Ave (West) - Deer Valley Rd

Station: Jomax

J:\9727\sprdshts\drainage\outletP2.wb3
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050 Calculations
These calculations represent the minimum riprap classification.
(See Figure 2 in this report).

Project 2 : US60 - 203rd Ave (West) - Deer Valley Rd

Station: Happy Valley 712+50

Exit Velocity (fps) : 7.D
Equivalent Spherical

of stone (ft) : 0.5

Station: 782+07.54

Exit Velocity (fps) : 11.0
Equivalent Spherical

of stone (ft) : 1.0

Station: Frtg D 1627+05

Exit Velocity (fps) : 6.8
Equivalent Spherical

of stone (ft) : 1.0

Station: Jomax 6+81.50

Exit Velocity (fps) : 9.4
Equivalent Spherical

of stone (ft) : 1.0

Station: Happy Valley 14+75

Exit Velocity (fps) : 7.1
Equivalent Spherical r

of stone (ft) : 1.0

"

Station: Citrus 29+85.50

Exit Velocity (fps) : 11 .1
Equivalent Spherical

of stone (ft) : 1.0

J:\9727\sprdshts\drainage\outletP2.wb3
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050 Calculations
These calculations represent the minimum riprap classification.
(See Figure 2 in this report).

Project 2 : US60 - 203rd Ave (West) - Deer Valley Rd

-MEDIAN DRAINAGE

Station: 480+00

Exit Velocity (fps) : 5.9
Equivalent Spherical

of stone (ft) : 0.5

IStation: 601+00

Exit Velocity (fps) : 6.1
Equivalent Spherical

of stone (ft) : 0.5

Station: 640+00

Exit Velocity (fps) : . 6.2
Equivalent Spherical

of stone (ft) : 0.5

Station: 674+00-

Exit Velocity (fps) : 5.1
Equivalent Spherical

of stone (ft) : 0.5

Station: 698+00

Exit Velocity (fps) : 3.7
Equivalent Spherical

of stone (ft) : 0.5

Station: 708+00

Exit Velocity (fps) : '4.1
Equivalent Spherical

of stone (ft): 0.5

J:\9727\sprdshts\drainage\outletP2.wb3





~-----------------------------------~~-~--

~:,~~"';j-:-~~-=~.--=~-t[ ~__. ~.
--' ----. . ----~ '. --- --- -' -._ _--' ':--- .. ~- . ---' -. -- .~-

GENERAL NOTES

U"tch U.cUdn
(roa, 5100. IT~

/

SECTION a-a

5. ..kJ1nO 11101 b. In 4(;cordanc•• lttl S t .ond¥d
.'Iolno SPlcUle41 flon.a.

,. v.tlng ....tnI>Iy an~ b. glvln on. IJ'\o.p coat of
Uo. I poInt. .

1. \1' tndlcohd on plcV1a.

• eo Ihen _01 H.rQht Ellceeds e:

CD I. Apron &h4I b. por t1~ c."..,...., concr ....

2. AI cooc;r.t. ahol be 00" D.

,. Cratlng &hoi b. '«>rlceted of •• rue ....... IhK

... Struch.... .ot .... t ah4M b. 10 OCC.ord~••'th 1\1 ...
Ali.

t a' "'odl""
Or4l'nd • Ollch

Crodo to o.-aln
lIodl"" Ditch
to Uatch
Cr••• [Ilvation

A

8" Bara. S••
Sletion U-!..

B.-J
PLAN

Cr.te (Ilvotion
s•• Plone

;--4'-
~I ill I

B~

x

((I\I.tlon Contro"d
b Sid•• 0' thl I. ron

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

PERSPECTIVE

'·lI.-.zr. B..,..
"f to [
H"ol

jG\• i
j"~

I i,
l-. i

! !

j .~! i ~

I, i 1--
l-u.!

• no... I '0 I•

MEDIAN OITCH GRAOE DETAil

SI AlE or ARIIOlIA
DlPARIIiElIl Of TRAHSPORTAlIDH

DIVISION or HIGHWAYS
~m;--i- jS~H~.'NG:~S,--_=~L.. __.,

CA lCH BASI/I, I,/{OIA/l
HUSH

DETAIL NO. I

~ECTION A-A

f;'f:l; If:~.O. t all
Ho.I"'It.r~

GRA TlNG DET AIL



-------------------------------- - - -----

",-- ..

GENERAL NOTES
I. Contr,t, .hOll CDnror", to tr11 rlQUlrtment. for

CloU S Conere.,. rhl mlnln\Olll ,trtnOlh ,h411 bl
4000 PII,

S. Cr," crall rod, ,hot b, "'11, .•"c••,ldltt. "" _
_ ,Idld 0" e"etra-forOld to b ••rlnO b"r to

4, Ihl CO/flOI.hd Qt'"." ,h.,_ be glv ..... on. ShOO co,, 01
NO. I Pllnt.

1. (jrout Ih,l bt In .ccord~c. _Ifh SIltt"\(I¥cJ
SPlc lf1c.t1onl '.CIP' wcSI .... conhnt thlt't b. lveh
that Ih, cOntl,toncy I, prop, ... 'or 'Itlooth 't'o. lIrlQ.

5. rouod.,lon loll .nd bdClicfl1 ,hal b, In .ccord.....c •
... lth S,ctlon 20),5 of the 1t"ndoYd So.clflCdtlonl .

(j)

c

C

PLAN

SECTION C-C '

Ui~.Y"· Ber.zoe 10 (

Z·'D't---.----____

-
f-;1-

f
u

:..
~

-+

t h
~

It,~ f-+

~
0

80lt Down CUp
S•• D,"~
IIVDI

.
f..

..
(")

.... 'j..'

"·Z'
lOl.POZ'·o'

I·'" R.b.r

PLAN

loc.llon I.

t_ " ~
~ ~

•, !+H-i,H,-H+H+tT.H-H-H ....\...

-·-~~~~\~=-=-~t.~~~,~~':.~..~~~~~~~lnt~~l~~~B~~-J~~~=~~=="'='=l=II=,=,n=,g=~
\8011 Doon (11pl '" (';..rla 14I

SECTION A-A Crout

S AI( or ARllO'll
D(PlRIUUlI Dr lRl'lSPORllIID..

DIYISIDN or U1CHUYS
~:oH.!."-I- lSI~A~HO_A~o. D..!lA ~~"C ~ ..

[llCOl UII.., lJ(DIl" DI'(
PA[(lSl

SECTION 0-0

SOL T DOWN CLIP DEl AIL

L. r-.~-.L~'_ ..--_-l]--
: :

~l- 'T~/····"····\J·J
, I,

. . ZI'.lO' 11 'f
cUP. o••nlno » '"

END VIEWSECIION B-B'





TXACS 1"10. 060 l'IA 121 04573 01D
FKOJECr lID. SI?-022-2(55)



US 60
MORRISTOWN RROP to BEARDSLEY ROAD

TRACS NO. 060 MA 121 H4573 OlD
. PROJECT NO. STP-022-2(55)

REVISED HYDROLOGY

September 1998

Prepared by

DIBBLE & ASSOCIATES
2633 E. Indian School Rd.

Suite 401
Phoenix. Arizona 85016

Prepared for

ARIZONA DEPARTMENT OF TRANSPORTATION



TABLE OF CONTENTS

1. REVISED HYDROLOGY: US60 Morristown RROP to Beardsley Road
STP-022-2(55)

A. Background
B. Methodology
C. Results

2. FIGURE ONE: Sub-Basins as Originally Delineated in Sverdrup Report

3. FIGURE TWO: Revised Delineation of Sub-Basins

4. APPENDIX

A. Basm Parameter Revision Calc's
B. Fifty-Year BEC-! Output
C. One Hundred Year BEC-l Output

-1-



II
II
II,
I
I
I
I,
I
I
I
I
I
J

,
,

REVISED HYDROLOGY: US60 Morristown RROP to Beardsley Rd.
STP-022-2(55)

BACKGROUND:

In December of 1994, a hydrology report enti~led "US 60 MORRISTOWN RROP TO
BEARDSLEY ROAD - HYDROLOGY REPORT" (project no. 060 MA 121.9 H 362301 L) was
prepared for the Arizona Depanment of Transportatiqn (ADOT) by Sverdrup Civil, Inc. which
attempted to quantify runoff reaching US 60 between the Morristown Railroad Overpass and
Beardsley Road. The methodology used to determine how much runoff reaches US 60 included a
HEC-l computer model. The drainage basin generating runoff was subdIvided using a USGS 7.5
minute topography map, and the characteristics of those sub-basins were input into the HEC-l
model. The existing railroad north and east of the road plays a big role in determining the
quantity of runoff reaching the road. Hence, existing pipe culverts, box culverts and bridges
under the railroad were included in the HEC-t model.

An addendum to that report was issued in February of 1995 in response to ADOT comments on
the original report. The addendum included HEC-l runs which did not model transmission losses
(infiltration values shown on RL records set to 0). This model also included a few minor routing
modifications.

METHODOLOGY:
,

The HEC-l model included in the addendurIl was used as a starting point for this study. For a
detailed discussion on modeling methodology, the original Sverdrup report should be consulted.
The following discussion pertains only to revisions to the Sverdrup model made by Dibble.

An independent subbasin delineation was performed by Dibble in an attempt to confirm the work
previously done by Sverdrup. When the Dibble delineation was compared to the Sverdrup
delineation, 3 Sverdrup sub-basins (l20A, 120G, & l30A), as well as one routing path which
carries significant flow appeared to be suspect. These sub-basins are in the immediate vicinity of
Wittmann Wash. It is critical that these sub-basins and the runoff routing paths are modeled
correctly in order for HEC-l to accurately determine how much runoff reaches the road at these
locations. The differences between the Sverdrup and the Dibble delineations are shown on
Figures I and 2. The Dibble Delineation was also compared to the Wittmann Area Drainage
Master Study delineation. Although the Wittmann ADMS seemed to confirm the Dibble
delineation, a field trip was made to the area to visually survey the drainage patterns of the suspect
area. The field investigation confirmed the Dibble delineation and routing of the sub-basins in
question.

-2-
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The Sverdrup HEC-I model was then edited to reflect the Dibble sub~basin delineation and
routing. Sub-basin 120A was renamed, R120A, sub-basin 120Gwas renamed RI20G and sub
basin l30A was renamed R130A. A comparison of the HEC-I parameters for these basins used
by Sverdrup, and those used by Dibble is shown in Table I.

TABLE 1
HcG-1 ....AP~. It:iR~

"BA" Card "LG" Card "UC" Card
Area IA DTHETA .. PSIF XKSAT RTIMP Te R

Basin (miI\2) (in) (in) (in/hr) (%) (hrs) (hrs)

SverdruF ~20A 3.923 . 0.300 0.111 11.010 0.032 0.000 2.547 2.610
(Original)

120G 2.698 0.350 0.250 5.800 0.212 0.000 2.148 1.811

130A 0.945 0.350 0.250 5.100 0.292 0.000 1-.305 1.066

Dibble R120A 3.803 0.300 0.111 11.010 0.029 0.000 2.596 2.714
(Revised)

R120G 2.275 0.350 0.250 5.800 0.222 0.000 2.112 1.958
,

R130A 1.488 0.350 0.250 - 5.100 0.259 0.000 1.874 2.054

\

HEC-I was run using the revised parameters for these basins for both the 50-year and 1DO-year
jstonns. ACOinparison of thereported runoff values passing each existing railroad culvert, (and
therefore reaching the roadway), is shown in Table 2.

.,
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TABLE 2
II ;:,verarUI i'IIOClel ""DUle tteVISlon ultterence

Railroad Culvert Contributing HEC-1 ModeJ Q50 Q100 Q50 Q100 Q50 Q100
(mp) Sub Basin Designation (ets) (ets) (cfs) lets) (cts) (cfs)

123.70 30A C12370 244 26.5 244 265 0 0
123.78 40A C12378 196 200 196 200 0 0
123.80 40A C12380 67 98 67 98 0 0
124.03 50A C12403 137 137 137 137 0 0
124.30 50A C12430 220 224 220 224 0 0
124.40 50A C12440 15 17 15 17 0 0
124.65 . 506 C12465 153 155 153 155 0 0
124,80 506 C12480 228 321 228 321 0 0
124.90 601 C12490 30 30 30 30 0 O'
125.05 601 C12505 83 aa 83 88 0 0
125.20 601 C12520 9790 10n8 9790 10778 0 0
125.35 70A C12535 66 68 66 68 0 0
125.45 70A C12545 76 79 76 79 0 '0
125.80 70A C12580 1n 185 1n 185 0 0
125.90 70A C12590 120 135 120 135 0 0
126.00 70C C12600 243 273 243 273 0 0
126.10 70C C12610 324 331 324 331 0 0
126.35 80A C12635 115 117 115 117 0 0
126.55 80A C12655 69 70 69 70 0 0
126.60 BOA C12660 194 197 194 197 0 0
126.95 90A . C12695 672 711 672 710 0 -1
127.50 1006 C12750 2788 3525 27B8 3526 0 1
127.90 1108 C12790 1049 1212 1049 1212 0 0
12B.55 114 C12B55 137 . 15B 137 158 0 0
129.00 120G C12900 3695 4047 2398 2643 -1297 -1404
129.55 130A C12955 1181 1498 1920 2128 739 630
130.00 140A C13000 124 127 150 165 26 38
131.70 150J C13170 30n 3253 3149 3381 72 128

RESULTS:

The most significant difference in the models is the runoff carried by Wittmann wash at US 60.
The Sverdrup model from the addendum reports a 50,-year flow of 3695 cfs and a 100-year flow of

. ,
4047 cfs. (It should be noted, however, that the recommendations for proposed structures under

. US60 made by the original report were based on the flow values from the original model-although
the HEC-1 model was revised, the recommendations were not). The Dibble model reports a 50
year flow of 23 98 cfs and a laO-year flow of2643, a difference of -1297cfs and -1404 cfs,
respectively. The wash immediately south and east of Wittmann Wash is reported to carry a 50
year flow of 1181 cfs and a 1OO-year flow of 1498 efs at US 60 by the Sverdrup model. The .
Dibble model reports a 50-year flow of 1920 efs and a 100-year flow of2128 cfs for the same
location. a difference of739 efs and 630 cfs, respectively. Because the proposed improvements
for the drainage structures were not updated when the HEC-1 model was, all recommendations
should be revisited and revised, if necessary, based on the flow values reported by the Dibble
model. Table 3 sho\vs 50-year and IOU-year flows at each of the existing roadway structures
reported by the Dibble model.

Complete HEC-l input and output files for the 50-year and 1OO-year storms are included in the
appendix. Also included are calculations sheets for basin parameters for the revised HEC-I sub
basins.
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Exist Existing Roadway Culvert Data
Railroad Roadway
Culvert Culvert 50·YR Inflow lOO·YR

MP# Station Qty.lSize Inlet Type Length (cfs) (cfs)
(ft) &TVDe notes: (1) (ft) notes: (2) notes: (2)

123.70 1526+16 6x5 CSC 45HW 102 244 :lo5
123.75 1535+35 24" CMP PR 98 22* 24'
123.78 1537+78 SxS CSC 45HW 114 174* 176*
123.80 1541+08 3S" CMP 90HW 98 67 98
124.00 1243+12 30" CMP NOT FND 140 37* 37'
124.03 1236+15 . 3S"CMP ES 98 100* 100·
124.30 1232+67 Sx5 CSC 45HW 140 220 224
124.40 1221+20 24"CMP NOTFND 98 15 17
124.65 1213+28 SxS CSC 45HW 140 153 155
124.80 1210+50 36"CMP ES 98 228 321
124.90 1200+94 24"CMP NOTFND 98 30 30
125.05 1196+73 36"CMP ES 114 83 88
125.20 1187+50 (7) 25' RCSR 45HW 50 9,790 10,778
125.35 1181+43 36"CMP ES 98 66 68
125.45 1174+93 36" CMP ES 98 7S 79

1170+93 . 24"CMP PR 98 4 4
125.80 1154+85 Sx5 CSC 45HW 98 174 182
125.90 FLOWS TO RDWY CULVERT @. 1146+27 120 135
126.00 1146+27 6x3 CSC 45HW ·140 243 273
126.10 1138+49 10x6 CSC 45HW 114 324 331
126.35 1125+93 36"CMP ES 140 115 117
126.55 1116+30 36" CMP ES 98 69 70
126.60 1110+76 Sx5 CSC 45HW 114 194 197
126.95 1094+85 (2)10x6 CSC 45HW 140 672 710
127.10 1084+18 24"CMP NOTFND 140 26 28
127.50 1066+18 (8)10x6 CSC 45HW 85 2,788 3,526
127.90 1046+57 (6)1Ox5 CSC 45HW 98 1,049 1,212
127.93 FLOWS INTO US60/RR MEDIAN culvert flow culvert flow
128.05 FLOWS INTO US60/RR MEDiAN included Included
128.20 FLOWS INTO US60/RR MEDIAN . below below
128.55 FLOWS UNDER CENTER STREET 137 158
129.00 (3) 35' RCSR . 45HW 55 2,398 2,643
129.55 1301+52 8x5 CSC 45HW 86 1,920 2,128
130.00 1277+40 2)20"x28" CMP ES 102 150 165

.. 1221+50 (2)18" CPC 90HW 98 9 11
1201+72 24" CMP ES 94 14 17

131.70 1187+05 . (S)10x4 CSC 45HW 122 3,149 3,381

NOTES:
I) CMP = CORRUGATED METAL PIPE: CBe .. CONCRETE BOX CULVERT: RCBR .. REINFORCED CONCRETE BRIDGE,

PR .. PROJECTING END: 90HW = CONCRETE HEADWALL (90 deg. \\ings)

-t5HW .. CONCRETE HEADWALL (-t5 deg. wings): ES = CORRUGATED METAL END SECTION

2) .... OUTFLOW FROM ONE OF TWO OR MORE RR CULVERTS THAT SHARE COMMON HEADWATER & WIER

TABLE 3

-5-
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REVISED DELINEATION OF SUB-BASINS

Figure 2
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DIBBLE &ASSOCIATES
Consulting Engineers

Client Agency: ADOT
Job Name: US 60 Project 2

CHANNEL DESIGN SPREADSHEET Date: 12-Mar-01

Job No.: 9727
Filepath: J:\9727\qp\drainage\pr2chann.wb3

50 yrs
0.86

Design Criteria:
Odes Return Period:

Max Froude No.: --;.;.;;.;..

Channel Roughness Factors:
Concrete Mannings n = 0.013 C

Earth Mannings n = 0.035 E
Grass Ret. Class = D G
R' M 0040 RIprap annlnQsn =

Flow I---Tractive Shear---I Minimum Channel Section
Subarea- Length Slope Odes Mati 1-- SS (H:V)--I B Depth Ocalc Vel. Froude Avg Max FB Depth Topwidth 'Bend R

Reach [tt] [ttltt] [cts] Lett Right [tt] [tt] [cts] [tps] # [pst] [pst] [tt] . [tt] [tt] [tt]
Site 1m: ut Data Design Input Data (1 ) (2) (3) (4) (5) (6) (7) (8)

Ditch 640
1 439 0.0089 38 E 4 4 8 1.0 39 3.27 0.67 , 0.410 0.555 1.00 2.00 24.0 48.0
2 279.2 0.0048 42 E 4 4 8 1.3 44 2.72 0.50 0.266 0.374 1.00 2.25 26.0 54.0

Ditch 601
1 398 0.0111 ·35 E 4 4 1 2.3 117 4.98 0.80 0.814 . 1.'593 1.00 3.30 27.4 58.2

,2 1636 0.0065 55 E 4 4 1 4.0 370 5.44 0.67 0.812 1.622 1.00 5.00 41.0 99.0
" ' "', I"'"

Ditch 674
1 1142 0.0063 31 E 4 4 8 1.9 116 3.92 0.61 0.492 0.747 1.00 2.90 31.2 69.6
2 1258 0.0057 52 E 4 4 8 2.1 136 3.94 0.59 0.484 0.747 1.00 3.10 32.8 74.4
3 1000 0.0100 86 E 4 4 8 2.2 198 5.35 0.78 0.882 1.373 1.00 3.20 33.6 76.8
4 411 0.0120 96 E 4 4 8 2.6 307 6.42 0.88 * 1.214 1.942 1.00 3.60 36.8 86.4
5 779 0.0041 ( 107 E 4 4 8 4.8 696 5.33 0.56 0.702 1.228 1.31 6.11 56.9 139.2

Ditch 733
1 1200 0.0065 39 C 1 1 0 2.0 29 7.31 1.29 * 0.287 0.811 1.00 3.00 6.0 12.0
2 1000' .0.0079 47 C 1 1 0 2.6 65 ' 9.61 1.48 * 0.453 1.282 1.00 3.60 7.2 15.6
3 339 0.0162 55 C 1 1 0 3.1 149 15.47 2.19 * 1.108 3.134 1.70 4.80 9.6 18.6
4 1039 0.0064 79 C 1 1 0 6.1 568 15.26 1.54 * 0.861 2.436 2.43 8.53 , 17.1 36.6
5 1245 0.0058 90 C 1 1 0 4.1 187 11.15 1.37 * 0.525 1.484 1.51 5.61 11.2 24.6

(1) Ocalc = 1.486/n*A*W'(2/3)*SI\(1/2) ; R=AlP (5) TSMax = G*Depth*S
(2) Vel. = O/A (6) Freeboard = 0.20*(Depth + (VI\212g) ; Min FB =1 toot
(3) Froude # = Vel.l(g*HDepth)I\(1/2) ; HDepth == AlFlow topwidth (7) Channel Topwidth = topwidth at flow depth plus FB
(4) TSAvg = G*R*S ; G=gamma, R=AlP (a) Minimum bend radius = 3*tlow topwidth

J:\9727\sprdshts\drainage\pr2chann.wb3
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Culvert & Channel System
(Station 720+72.94)

The culvert and channel system located at Station 720+72.94 consists of a 10I-foot extension of a 4
lO'x4' CBC and approximately 425-feet of concrete lined channel. In addition to flows through the
culvert of 1023 cfs, the system receives flows of 107 cfs and 225 cfs from a roadside channel and a
downstream collector channel respectively. The culvert also serves to drain a section of median but due
to the small flow and relatively short time of concentration for the median, compared to the main
channel, this flow is ignored.

The objective of this design is to convey the 50-year flow from the upstream side of US60 to the
downstream side without increasing the downstream flooding potential. To accomplish this, it was
deemed best to return the flow to it's historic flow condition as soon as possible after leaving the culvert.
The proposed concrete channel accomplishes this by routing flow from the culvert to the existing natural
wash,

The entire system from about 50-feet upstream to about 900-feet downstream of US60 was analyzed for
both existing and proposed conditions using the Hydrologic Engineering Center's River Analysis
System (HEC-RAS). According to the model, the existing natural wash lacks capacity for the 50-year
event. Therefore, in keeping with the policy of returning flow to the existing condition by the right-of
way boundary, the proposed channel was designed to allow overtopping matching the existing
conditions. Riprap is to be placed 5-feet wide along the right (west) channel edge to aid in the
prevention of erosion. For additional erosion protection, all channels are designed with a 2-feet turn
down.

The system was also analyzed for main channel velocity differences at the point of discharge. forty
lineal feet of riprap is proposed at the point of discharge in order to slow the flow in the main channel to
within an acceptable ratio of the existing velocity. As indicated in Table 1, the main channel velocities
downstream from the channel (R.S. 447) have not been increased over historic conditions.

Table 1
River Water Surface Elevation Velocity (fps) Ratio

Station Improved Existing Compare Improved Existing Compare Imp./Exst.
1247 1424.67 1424.31 0.36 1.0 1.1 0.1 0.9
1204 1423.83 1423.49 0.34 6.5 6.4 -0.1 1.0
1188 1422;33 1422.27 0.06 9.9 9.2 -0.8 1.1
1147 _ 1422.30 1422.78 -0.48 4.2 2.8 -1.4 1.5
1078 1422.06 1422.55 -0.49 4.2 3.4 -0.9 1.3
747 1420.56 1420.35 0.21 4.1 3.1 -1.0 1.3
647 1420.01 1420.21 -0.20 6.5 4.1 -2.4 1.6
600 1419.15 1420.11 -0.96 8.8 6.4 -2.4 1.4
547 1418.89 1419.72 -0.83 7.9 3.7 -4.3 2.2
447 1418.79 1418.47 0.32 3.3 4.0 0.7 0.8
347 1417.09 1417.09 0.00 3.7 3.7 0.0 1.0
247 1416.54 1416.54 0.00 4.1 4.1 0.0 1.0
147 1415.95 1415.95 0.00 2.6 2.6 0.0 1.0
47 1414.79 1414.79 0.00 3.6 3.6 0.0 1.0
1 1414.39 1414.39 0.00 2.4 2.4 0.0 1.0



To further show the effects of the proposed Cha!lIlel verses the existing condition, an exhibit showing the
floodplain of the two cases is shown in Exhibit 2. As cahbeseen from the exhibit, the two floodplains
are nearly identical. In some locations, the improved floodplain is smaller than the existing. However,
there is one location where thefloodplain is hU'ger than existing. This can be explained ,,~,~ the slowi~g

effects of theriprap lined section of channel which serves to slow the flow and thus increase~hewater
surface elevatibti by 0.32 feet.' The results of thi's are' short-lived as the floodplain tetUrnsto its historic
path a shdrt,distallcedownstt~amof this point. Not increasing the veloCityinthe downstreamnattiral
channel is more important that this shotf..lived increase in the floodplain width since the downstream
environment is already stable under 'fhe existing conditions.

.f
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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

X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA
Project Title: Station 720 Wash
Project File Dan.prj
Run Date and Time: 7/5/00 1:36:08 PM

project in English units

project Description:
TEMP HEC2 HEADER

I
I
I

PLAN DATA

Plan Title: Plan 01
Plan Filej :\9727\HEC-RAS\Dan.p01 /

Geometry Title:c;dst conditi:OIiS)
Geometry File j:\9727\HEC-RAS\Dan.g01

computational Information
Water surface calculation tolerance
Critical depth calculaton tolerance
Maximum· number of interations
Maximum difference tolerance
Flow tolerance factor

o
o

0.01
0.01
20
0.3
0.001

Mulitple Openings
Inline Weirs

18
2
1

,o,-yr flow
j:\9727\HEC-RAS\Dan.f01

Flow Title
Flow File

Plan summary Information:
Number of: Cross Sections

Culverts
Bridges

I
1

I

,
I
I

computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values
Friction Slope Method: Average Conveyance
computational Flow Regime: Subcriticai Flow

only

I



FLOW DATA

Flow Title: 100-yr flow
Flow File j : \9727\HEC-RAS\Dan. f01

Flow Data (cfs)

River
RIVER-1
RIVER-1
RIVER-1

Reach
Reach-1
Reach-1
Reach-l

RS
1247
947
547

PF 1
1023
1130
1355

Boundary Conditions

River
Downstream

RIVER-1
.005

Reach

Reach-1

Profile

PF 1

Upstream

Normal S

GEOMETRY DATA

Geometry Title: Exist Conditions
Geometry File : j:\9727\HEC-RAS\Dan.g01

CROSS SECTION RIVER: RIVER-l
REACH: Reach-1 RS: 1247

INPUT
Description: Cross section has vertical extension on left end due to lack of

topo data
Station Elevation Data num= 83

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
827 1420.2 834.25 1420.66 839.59 1421.02 847.41 1420.49 852.68 1420.06

855.53 1419.8 864.07 1420.07 868.03 1420.12 888.33 1420.08 889.13 1420.09
913.59 1420.5 929.67 1420.49 940;98 1420.56 945.56 1420.54 952.83 1420.43
955.47 1420.4 964.22 1422.98 966.66 1423.54 969.41 1422.6 976.05 1420.21
981.57 1420 981.8 1419.98 989.52 1418.41 991.46 1418.34 1000.41 1418.65

1002.18 1418.9 1009.17 1417.72 1012.65 1417.73 1016.93 1417.77 1020.38 1417.98
1021.64 1418 1033.23 141&.38 1036.82 1418.42 1042.21 1418.54 1048.85 1418.7
1055.39 1419 1065 1418.92 1068.62 1419 1070.91 1419.03 1074.14 1419.45

1082.8 1419.2 1085.08 1419.24 1086.42 1419.24 1097.01 1419.28 1110.01 1419.49
1126 .. 39 1419.9 1128.23 1419.89 1133.06 1419.89 1145.5 1420.13 1147.39 1420.16
1172.39 1420.5 1177.33 1420.57 1183.48 1420.63 1206~01 1421.03 1212.55 1421.11
1234.42 1421.4 1244.02 1421.42 1256.16 1421.63 1265.33 1421.82 1280.89 1422.1
1296.42 1422.2 1300.56 1422.25 1306.34 1422.19 1317.47 1422.36 1322.89 1422.28
1333.03 1422.6 1339.77 1422.62 1360.42 1422.77 1362.45 1422.77 1404.63 1423
1406.67 1423 1410.39 1423.04 1446.02 1423.45 1454.32 1423.54 1509.78 1423.95
1513.95 1424 1519.14 1424.03 1565.1 1424.43 1572.56 1424.47 1606.06 1424.63
1618.43 1424.8 1628.26 1424.89 1670.54 1425.06

Manning's n Values
Sta n Val Sta
827 .06 1002.18

num= 3
n Val Sta

.035 1048.85
n Val

.06

Bank Sta: Left Right
1002.18 1048.85

Left Levee Station=

Lengths: Left Channel Right
42.77 42.77 42.77

966.66 Elevation= 1423.54

Coeff Contr.
.3

Expan.
.5

CROSS SECTION OUTPUT Profile IIPF 1

E.G. Elev (ft)
Vel Head (ft)
IV.S. Elev (ft)
Crit IV.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)

1424.32
0.01

1424.31
1420.29

0.000056
1023.00

724.80
0.47

Element
Wt. n-Val.

. Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)

Left OB
0.060
42.77

694.77
694.77
315.74
175.18

0.45

--I

Channel
0.035
42.77

284.65
284.65
301.00

46.67
1.06

Right OB
0.060
42.77

1217.61
1217.61

406.27
502.95

.0.33



Max ChI Dpth (ft) 6.59 Hydr. Depth (ft) 3.97 6.10 2.42

Conv. Total (cfs) 136885.2 Conv. (cfs) 42248.2 40275.7 54361. 4

Length Wtd. (ft) 42.77 Wetted Per. (ft) 180.57 46.79 503.03

Min Ch El (ft) 1417.72 Shear (lb/sq ft) 0.01 0.02 0.01

Alpha 2.02 Stream Power (lb/ft s) 0.01 0.02 0.00

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 4.87 6.24 6.50

C & E Loss (ft) 0.19 Cum SA (acres) 3.43 3.70 6.78

Warning: The cross-section end points had to be extended vertically for the computed water

surface.
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 downstream conveyance) is less
thari 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

I
I
I
I'.

I CROSS SECTION
REACH: Reach-1

RIVER: RIVER-1
RS: 1204

,~

t"

INPUT
Description: us side of rr bridge
Station Elevation Data num= 35

Sta Elev Sta E1ev Sta E1ev Sta Elev Sta Elev

248 1419.9 289.65 1420.21 294.19 1420.26 298.26 1420.28 504.97 1421.69

510.81 1421.7 519.85 1421.79 525.78 1421.84 710.55 1423.39 713.25 1423.41

717.06 1423.5 720.35 1423.49 808.12 1424.26 890.19 1425.02 895.01 1425.06

898.04- 1425.1 900.85 1425.03 903.31 1424.64 973.16 1425.58 975.92 1425.83

1,002.18 .1418.9 1009.17 1417.72 1012.65 1417.73 1016.93 1417.77 1020.38 1417.98

1031.29 1426.3 1074.66 1426.68 1109.34 1426.97 1227.97 1427.58 1269.53 1427.74

1433.38 1429.1 1638.62 1430.15 1639.19 1430.16 1671.41 1430.43 1685.36 1430.54

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
248 .06 975.92 .035 1031. 29 .06

Bank Sta: Left Right Lengths: Left Channel Right _Coeff Contr. Expan.

975.92 1031.29 56.52 56.52 56.52 .3 .5

Left Levee Station= 975.92 Elevation= 1425.83

Upstream Bridge Cross Section Data
Station Elevation Data num= 35

INPUT
Description:
Distance from Upstream XS 1
Deck/Roadway Width 15
Weir Coefficient 2.6
Bridge Deck/Roadway Skew
Upstream Deck/Roadway Coordinates

num= 4
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
872 1425.5 970 1426.1 1424.1

1075 1426.7

Sta Hi Cord Lo Cord
1030 1426.4 1424.4

I,
f

,
I
I
I
I

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. E1ev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. ( ft)
Min ch EI (ft)
Alpha
Fretn Loss (ft)
C & E Loss (ft)

, BRIDGE
REACH: Reach-1

Profile #PF 1

1424.13
0.63

1423.49
1422.07

0.004221
1023.00

42.82
6.39
5.77

15746.3
1.00

1417.72
1. 00
0.00
0.00

RIVER: RIVER-I
RS: 1203.9

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 OB

1.00

4.53
3.35

Channel
0.035
1.00

160.07
160.07

1023.00
42.82

6.39
3.74

15746.3
45.39
0.93
5.94
6.02
3.65

Right OB

1.00

5.90
6.54



1160 1423.5

Downstream Bridge Cross Section Data
Station Elevation Data rium= 57

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
449 1417.3 499.86 1417.73 538.24 1418.02 596.88 1418.65 631.81 1418.99

682.41 1419.2 690.22 1419.25 697 .08 1419.3 704.8 1419.33 715.39 1419.37
823.34 1420.5 825.65 1420.52 854.81 1420.84 907.66 1421.38 911.55 1421.42
913.78 1421.5 951.46 1421.73 965.61 1421.83 976.49 1421.92 980 1416.7

1000 1416.7 1020 1416.7 1025.99 1421.92 1048 1422.3 1066.02 1422.57
1100.63 1422.77 1113.14 1422.8 1155.75 1422.99 1195.62 1423.31 1223.6 1423.5
1264.85 1423.81 1303.89 1424 1345.19 1424.29 1372 1424.45 1397.67 1424.57
1412.34 1424.65 1454.44, 1425 1460.85 1425 1461.93 1425.01 1486.02 1425.11
1512.93 1425.23 1544.89 1425.5 1561.53 1425.57 1562.46 1425.59 1605.2 1425.87
1656.83 1426.15 1675.75 1426.3 1712.27 1426.47 1745.43 1426.73 1772.62 1426:95
1799.35 1427.18 1842.26 1427.6 1859.84 1427.73 1875.41 1427.86 1922.97 1428.18
1980.06 1428.57 1992.54 1428.6

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
449 .06 449 .035 1992 .54 .06

Bank Sta: Left Right
449 1992.54

Left Levee Station=

Coeff Contr. Expan.
.3 .5

976.49' Elevation= 1422.5

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Culverts 1

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95

Broad Crested

Culvert Name Shape Rise Span
Culvert #1 Box 4 40
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 Exit Loss Coef

65 100 .013 .62 1
Upstream Elevation = 1417.2

Centerline Station = 1000
Downstream Elevation = 1416.7

Centerline StatiGn 1000

CULVERT OUTPUT Profile #PF 1
Culvert ID : Culvert #1

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E •G. US. ( f t )
W.S. US. (ft)
Delta EG (ft)
Delta WS (ft).
E.G. IC (ft)
E.G. OC (ft)
Cu1vert Control
Culv WS In (ft)
Culv WS Out (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)
Culv Ful Lngh (ft)

1007.43
1

1007.43
1422.73
1422.55

0.79
0.95

1421.62
1422.73
Outlet

1421.20
1420.70

2.70
100.00

Culv Vel In (ft/s)
Culv Vel Out (ft/s)
Culv Inv El Up (ft)
Culv Inv El Dn (ft)
Culv Fretn Ls (ft)
CuIv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (cfs)
Weir Sta Lft (ft)
weir Sta Rgt (ft)
Weir Submerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min Top Rd (ft)

6.30
6.30

1417.20
1416.70

0.14
0.27
0.38

15.57
976.49

1051.86
0.00
0.26
0.18

13.59
1422.46

CROSS SECTION
REACH: Reach-1

RIVER: RIVER-1
RS: 977

INPUT
Description: ds face of exist. us60 bridge
Station Elevation Data num= 57

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
449 1417.3 499.86 1417.73 538.24 1418.02 596.88 1418.65 631.81 1418<99



Manning's n Values
Sta n Val
449 .06

num= 3
Sta n Val Sta n Val
449 .035 1992.54 .06

I
I
I
I
I

682.41
823.34
913.78

1000
1100.63
1264.85
1412.34
1512.93
1656.83
1799.35
1980.06

1419.2
1420.5
1421.5
1416.7

1422.77
1423.81
1424.65
1425.23
1426.15
1427.18
1428.57

690.22
825.65
951.46

1020
1113.14
1303.89
1454;44
1544.89
1675.75
1842.26
1992.54

1419.25
1420.52
1421. 73

1416.7
1422.8

1424
1425

1425.5
1426.3
1427.6
1428.6

697.08 1419.3 704.8
854.81 1420.84 907.66
965.61 1421.83 976.49

1025.99 1421.92 1048
1155:75 1422.99 1195.62
1345.19 1424.29 1372
1460.85 1425 1461.93
1561.53 1425.57 1562.46
1712.27 1426.47 1745.43
1859.84 1427.73 1875.41

1419.33
1421.38
1421.92

1422.3
1423.31
1424.45
1425.01
1425.59
1426.73
1427.86

715.39
911. 55

980
1066.02
1223.6

1397.67
1486.02

1605.2
1772 .62
1922.97

1419.37
1421.42

1416.7
1422 ..57
1423.5

1424.57
1425.11
1425.87
1426.95
1428.18

I
Bank Sta: Left Right

449 1992 .54
Left Levee Station=

Lengths: Left Channel
99.96 99.96

976.49 Elevation=

Right
99.96
1422.5

CoeEf Contr.
.3

Expan.
.5

Profile #PF 1

I,
I
I

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S ..Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (Et)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch El (Et)
Alpha
Frctn Loss (Et)
C & E Loss (Et)

1421.94
0.34

1421.60
1419.36

0.001879
1023.00

48.91
4.70
4.90

23600.8
99.96

1416.70
1. 00
0.40
0.19

Element
Wt. n-Val.
Reach Len. (ft)
Flow.Area (sq Et)
Area (sq Et)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cEs)
Wetted Per. (ft)
Shear (1b/ sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB

99.96

4.53
3.35

channel Right OB
0.035
99.96 99.96

217.71
217.71·

1023.00
48.91

4.70
4.45

23600.8
53.36

0.48
2.25
3.83 4.87
3.06 5.63

I
I
I
I

,
,
I

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need
for

additional cross sections.
warnin~: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 947

INPUT
Description:
Station Elevation Data num= 119

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
900 1421.2 903.82 1421.24 918.5 1421.47 920.41 1421.53 921.42 1421.57

932.3 1421. 5 943.3 1421.21 944.86 1421.19 946.8 1421.14 958.6 1420.92
968.95 1420.5 970.74 1420.43 978.77 1419.86 983.09 1419.62 984.16 1419.69
984.38 1418.5 985.77 1417.85 990.8 1417.3 994.82 1416.53 1004.02 1416.62

1007.01 1416.6 1016.39 1417.32 1016.63 1417.35 1028.32 1419.29 1038.22 1421.03
1039.13 1421 1041.48 1420.73 1045.91 1420.23 1050.3 1419.7 1061.19 1419.58

1062.2 1419.6 1064.74 1419.56 1090.08 1419.5 1093.08 1419.5 1102.57 1419.17
1106.23 1419 1116.78 1418.95 1135.5 1418.74 1137.411418.72 1139.55 1418.77
1148.05 1419 1153.76 1419.09 1167.02 1419.2 1184.42 1419.53 1185.42 1419.55
1190.42 1419.6 1216.02 1420.02 1221.28 1420.08 1247.67 1420.21 1254.5 1420.23
1263.24 1420.2 ;1.279.34 1420.19 1289.58 1420.24 1303.82 1420.23 1308.6 1420.25
1312.22 1420.3 1325.72 1420.31 1343.68 1420.37 1353.99 1420.42 1364.71 1420.52
1373.76 1420.6 1389.43 1420.68 1397.61 1420.78 1406.28 1420.9 1424.42 1421.21
1428.22 1421. 2 1433.79 1421.22 1439'.08 1421.22 1447.37 1421.2 1454.83 1421.32
1471.29 1421.5 1487.94 1421.62 1496.96 1421.65 1506.22 1421.77 1520.79 1422.04
1536.33 1422 1545.68 1422.19 1555.12 1422.23 1570.1 1422.4 1585.89 1422.42
1595.53 1422.4 1605.34 1422.51 1621.54 1422.69 1634.41 1422.69 1644.66 1422.74
1658.49 1422.9 1669.22 1422.97 1694.97 1423.19 1708.49 1423.33 1718.82 1423.37
1733.33 1423.4 1744.32 1423.54 1755.53 1423.74 1775.38 1423.8 1786.94 1423.95
1807.15 1424.1 1823.25 1424.13 1844.7 1424.3 1857.91 1424.51 1870.96 1424.74
1883.26 1424.7 1895.54 1424.72 1908:39 1424.82 1921. 37 1424.92 1932.59 1424.98
1961.38 1425.2 1967.63 1425.28 2005.48 1425.58 2020.8 1425.61 2037.44 1425.75
2039.58 1425.8 2041.36 1425.79 2058.87 1425.99 2076.71 i425.96 2076.79 1425.96
2095.66 1426.3 2114.64 1426.42 2133.1 1426.45 2138.76 1426.47



Manning's n Values
Sta n Val Sta
900 .06 958.6

num= 3
n Val .Sta

.035 1038.22
n Val

.06

Expan.
.5

Coeff Contr.
.3

Lengths: Left Channel Right
110.92 110.92 110.92

Elevation= 1421.57
Elevation= 1421.03

Right
1038.22
Station= 921.42
Station= 1038.22

Bank Sta: Left
958.6

Left Levee
Right Levee

CROSS SECTION OUTPUT

E.G. Elev(ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (£t/ft)
Q Total (cfs)
Top Width (ft)
Vel Total {ft/s}
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & ELoss (ft)

Profile #PF 1

1421.34
0.99

1420.35
1420.21

0.012271
1130.00

62.52
7.98
3.82

10201.0
110.92

1416.53
1. 00
0.56
0.42

Element
Wt. n-Val.
Reach Len. ( f t)
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 (Ib/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB

110.92

4.53
'3.35

Channel
0.035

110.92
141.60
141.60

1130.00
62.52
7.98
2.27

10201.0
64.06
1.69

13 .51
3.42
2.93

Right OB

110.92

4,87
5.63

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 downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 847

INPUT
Description:
Station Elevation Data num= 157

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
879 1420.7 883.19 1420.82 886.26 1420.88 888.19 1420.96 900.58 1420.65

906.14 1420.5 910.38 1420.36 913.47 1420.11 920.17 1419.6 927.8 1419.57
934.73 1419.6 939.8 1419.55 957.01 1419.94 959.23 1420.04 962.88 1420.34
969.02 1421 972.92 1421.14 973.03 1420.95 989.72 1418.88 997.6 1418.19

1000.31 1416 1000.86 1415.8 1003.1 1414.94 1004.22 1414.95 1009.17 1415
1013 .22 1416.7 1015.46 1417.65 1018.9 1417.9 1027.3 1418.7 1038.4 1418.93
1041.15 1418.9 1043.35 1418.94 1048.75 1418.93 1059.87 1419 1065.82 1418.79
1077.8 1418.5 1084.09 1418.36 1086.46 1418.34 1091.31 1418.39 1105.01 1418.51

1111.19 1418.6 1133.68 1418.62 1139.88 1418.63 1144.93 1418.68 1167.35 1418.88
1194.61 1418.7 1196.51 1418.72 1215.09 1418.81 1223.94 1418.87 1233.71 1418.9
1244.14 1419 1266.29 1419.02 1271.23 1419.04 1287.9 1419.33 1300.98 1419.38
1303.81 1419.3 1308.27 1419~26 1323.25 1419.37 1331. 84 1419.43 1342.78 1419.59
1359.26 1419'.9 1360.64 1419.95 1361.18 1419.95 1382.28 1419.87 1386.88 1420.03
1407.4 1420.1 1415.24 1420.1 1417.12 1420.12 1421. 08 1419.93 1421.9 1419.99

1424.17 1420 1432.44 1420.14 1436.69 1420.25 1437.56 1420.26 1438.23 1420.31
1467.47 1421.7 1474.97 1422.04 1486.47 1422.29 1494.01 1422.39 1498.53 1422.49

1517 1422.8 1528.91 1423.01 1532.57 1422.99 1545.21 1422.89 1558.83 1423.28
1564.79 1423.5 1577.85 1423.7 1581.94 1423.72 1590.73 1423.81 1606.58 1423.85
1615.23 1424 1623.87 1424.04 1641.39 1424.22 1648.18 1424.38 1664.42 1424.87
1670.83 1424.9 1689.18 1424.79 1697.81 1425.13 1711. 27 1425.29 1713 .04 1425.31
1730.65 1425.2 1738.4 1424.96 1763.75 1425.24 1764.75 1425.23 1765.52 1425.25
1784.22 1425.2 1789.43 1425.16 1789.64 1425.17 1813.86 1425.68 1837.15 1425.68
1839.58 1425.7 1842.04 1425.77 1862.92 1426.11 1882.33 1426.15 1882.49 1426.15
1888.82 1426.2 1900 1426.28 1909.68 1426.41 1913 .89 1426.36 1914.7 1426.35
1916.69 1426.3 1923.36 1426.2 1928.36 1426.1 1951.61 1426.22 1962.47 1426.25
1965.38 1426.3 1993.82 1426.56 2000.18 1426.57 2010.17 1426.73 2019.67 1426.75

2025.9 1426.9 2053.09 1427.14 2058.07 1427.15 2062.06 1427.21 2076.33 1427.2
2092.8 1427.3 2093.99 1427.24 2095.45 1427.25 2125.77 1427.42 2132.37 1427.47

2141.44 1427.7 2151.52 1427.66 2152.22 1427.67 2158.99 1427.75 2185.89 1427.7
2189.7 1427.7 2199.34 1427.4 2224.56 1426.75 2228.46 1426.52 2235.53 1426.53

2247.26 1426.5 2254.36 1426.,56 2265.2 1427.25 2273.49 1427.56 2280.89 1427.67
2287.23 1427.6 2289.57 1427.65

Manning'S n Values num= 3
Sta n Val Sta n Val Sta n Val



I
I
I
I
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I

879 .06 989.72 .035 1038.4 .06

Bank Sta: Left Right Lengths: Lef..t Channel Right Coeff Contr. EXpan.
989.72 1038.4 88.53 88.53 88.53 .3 .5

Left Levee Station= 972.92 Elevation= 1421.14

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1420.36 Element Left OB Channel Right OB
Vel Head (ft) 0.15 Wt. n-Va1. 0.060 0.035 0.060
W.S. Elev (ft) 1420.21 Reach Len. (ft) 88.53 88.53 88.53
Crit W.S. (ft) 1419.65 Flow Area (sq ft) 7.10 130.86 421.35
E.G. Slope (ft/ft) 0.002760 Area (sq ft) 7.10 130.86 421.35
Q Total (cfs) 1130.00 Flow (cfs) 6.99 552.33 570.69
Top Width (ft) 455.99 Top Width (ft) 10.70 48.68 396.62
Vel Total (ft/s) 2.02 Avg. Vel. (ft/s) 0.98 4.22 1.35
Max ChI Dpth (ft) 5.27 Hydr. Depth (ft) 0.66 2.69 1.06
Conv. Total (cfs) 21511.0 Conv. (cfs) 133 .0 10514.3 10863.8
Length Wtd. ( ft) 88.53 Wetted Per. (ft) 10.78 50.26 396.65
Min Ch El (ft) 1414.94 Shear (lb/sq ft) 0.11 0.45 0.18
Alpha 2.36 Stream Power (lb/ft s) 0.11 1. 89 0.25
Frctn Loss ( ft) 0.14 Cum Volume (acre-ft) 4.52 3.07 4.33
C & E Loss (ft) 0.05 Cum SA (acres) 3.33 2.79 5.13

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4, This may indicate the need for additional cross sections.

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 747

INPUT
Description:
Station Elevation Data num= 191

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
857 1420.4 857.94 1420.42 864.05 1420.47 871.13 1420.28 880.87 1419.88

883.08 1419.6 889.53 1419.07 893.74 1418.69 902.65 1418.64 908.91 1418.6
929.79 1418 934.06 1417.89 943.13 1418.51 946.01 1418.71 957.44 1419.72
965.66 1419.8 966.75 1419.86 970.93 1419.29 976.39 1418.48 978.53 1418.45
989.27 14113.2 996.11 1415.45 997.64 1414.88 998.22 1414.91 1002.5 1414.99

1003.88 1415.4 1011.23 1417.67 1021.05 1417.99 1023.22 1418.04 1026.3 1418.04
1049.38 1418.2 1057.56 1418.23 1072.73 1418.16 1082.62 1418.13 1093.15 1418.18
1102.57 1418.1 1107.9 1418.1 1117.4 1418.17 1123.62 1418.21 1129.62 1418.21
1140.85 1418.3 1153.9 1418.28 1160.21 1418.33 1168.35 1418.3 1174.04 1418.35
1184.71 1418.3 1205.33 1418.39 1209.64 1418.44 1214.61 1418.39 1216.7 1418.4
1243.21 1418.5 1249.55 1418.49 1254.24 1418.51 1270.28 1418.57 1282.19 1418.63
1284.26 1418.6 1286.69 1418.64 1316.17 1418.77 1318. '} 1418.78 1326.36 1418.73

1341.2 1418.6 1348.51 1418.79 1356.43 1419.14 1360.74 1419.17 1368.31 1419.24
1383.64 1419.4 1397.63 1419.57 1418.57 1419.81 1428.85 1419.87 1448.05 1419.98
1451. 53 1420.1 1453.23 1420.08 1459.36 1420.13 1464.7 1420.08 1468.98 1420.05
1477 .44 1419.7 1477.81 1419.69 1491.3 1420.04 1498:18 1419.81 1501.24 1419.79
1508.83 1419.7 1518.29 1420.08 1531. 34 1420.41 1541.24 1420.67 1548.54 1420.83
1552.64 1420.9 1565.32 1421.33 1574 1421.41 1582.48 1421.56 1594.99 1421. 74
1604.76 1421.8 1610.85 1421.9 1613.7 1421.85 1625.15 1421.87 1629.69 1422.39
1642.82 1422.7 1644.61 1422.81 1647.2 1422.92 1649.92 1423.08 1663.53 1423.9
1668.25 1423.4 1683.59 1423.47 1685.37 1423.46 1705.67 1423.55 1714.58 1423.42
1723.24 1423.2 1726.14 1423.12 1729.99 1422.94 1730.23 1422.93 1758.3 1422.13
1760.31 1422.1 1762.72 1422.03 1774.14 1422.08 1794.53 1421.6 1795.95 1421.57
1797.76 1421.6 1828.71 1421. 5 1840.85 1421. 59 1866.63 1421. 61 1866.82 1421.61
1893.46 1421.8 1897.27 1421.75 1901.77 1421.56 1905.12 1421.37 1911.15 1421.87
1912.54 1422 1914.45 1422.02 1932.53 1422.15 1935.53 1422.15 1950.29 1422.16
1960.86 1422.2 1970.27 1422.24 1984.16 1422.3 1998.58 1422.42 2010.66 1422.46
2021.24 1422.5 2036.35 1422.68 2038.31 1422.69 2041. 85 1422.69 2058.68 1422.73
2074.46 1422.7 2077.89 1422.71 2082.02 1422.73 2096.9 1423.03 2106.6 1423.11
2113.14 1423.1 2117.3 1423.23 2124.73 1423.37 2125.03 1423.37 2130.06 1423.35
2137.19 1423.4 2148.11 1423.85 2148.83 1423.88 2161.85 1423.96 2163.24 1423.95
2177.73 1424.1 2178.42 1423.93 2178.94 1424.11 2183.18 1424.4 2187.32 1424.11
2190.58 1424.2 2199.34 1424.55 2216.04 1424.73 2224.97 1424.79 2231. 03 1424.81
2249.58 1425.1 2256.97 1425.17 2276.09 1425.07 2283.91 1425 2296.75 1424.91
2313.26 1424.7 2321.22 1424.68 2336.76 1424.85 2342.41 1424.82 2363.41 1424.82
2368.41 1424.8 2382.58 1424.66 2394.11 1424.5 2399.77 1424.36 2405.96 1424.23
2422.34 1424.2 2431.15 1424.18 2438.15 1424.3 2439.22 1424.33 2440.05 1424.34
2448.78 1424.5 2450.25 1424.43 2454.93 1424.15 2460.74 1424.74 2461.1 1424.77
2.463.58 1424.3

Manning'S n Values num= 3



Sta n Val Sta n Val Sta n Val
857 .06 989.27 .035 1023.22 .06

Bank Sta: Left Right Lengths: Left Channel Right Ceeff Centro Expan.
989.27 1023.22 100.59 100.59 100.59 .3 .5

Left Levee Station= 965.66 Elevation= 1419.8

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1420.17 Element Left OB Channel Right OB
Vel Head (ft) 0.06 Wt. n-Val. 0.060 0.035 0.060
W.s. Elev (ft) 1420.11 Reach Len. (ft) 100.59 100.59 100.59
Crit W.S. (ft) 1419.19 Flow Area (sq ft) 147.61 115.16 631.75
E.G. Slope (ft/ft) 0.001061 Area (sq ft) 147.61 115.16 631.75
Q Total (cfs) 1130.00 Flow (cfs) 141. 22 352.27 636.51
Top Width (ft) 639.76 Top Width (ft) 114.01 33.95 491.80
Vel Total (ft/s) . 1.26 Avg. Vel. (ft/s) 0.96 3.06 1.01
Max ChI Dpth (ft) 5.23 Hydr. Depth (ft) 1.29 3.39 1.28
Conv. Total (cfs) ·34695.6 Conv. (cfs) 4336.0 10816.0 19543.5
Length Wtd. (ft) 100.59 Wetted Per. (ft) 114.26 34.99 491.85
Min Ch El (ft) 1414.S8 Shear (lb/sq ft) 0.09 0.22 0.09
Alpha 2.26 Stream Power (lb/ft s) 0.08 0.67 0.09
Frctn Loss (ft) 0.18 Cum Volume (acre-ft) 4.37 2.82 3.26
C & E Loss (ft) 0.05 Cum SA (acres) 3.21 2.71 4.23

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 647

INPUT
Description: us face of hv road
Station Elevation Data num= 87

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
836 1419.3 844.71 1419.48 866.55 1419.23 880.09 1418.98 885.55 1419.02

894.52 1418.9 895.77 1418.87 902.93 1418.85 906.14 1418.83 912.98 1418.87
917.81 1418.7 922.74 1418.74 928.18 1418.81 938.49 1419.23 941.86 1419.35
950.78 1419.3 953.15 1419.41 964.18 1419.07 965.56 1418.97 967.87 1418.91
982.53 1418.4 991 1418.05 1000 1414.2 1022.53 1417.9 1028.55 1417.9

1030.351417.92 1048.9 1418.05 1055.42 1418.17 1066.3 1418.3 1081.64 1418.64
1085.3 1418.7 1090.51 1418.75 1108.3 1418.81 1109.47 1418.8 1136.2.9 1418.96

1171.11 1419.28 1175.23 1419.3 1180.28 1419.37 1216.32 1419.9 1224.62 1420
1225.86 1420.01 1234.52 1420.11 1265.13 1420.4 1273.96 1420.5 1317.42 1420.6
1319.79 1420.63 1321.36 1420.63 1358.62 1421. 05 1366.67 1421.1 1451.52 1421.42
1457.99 1421.43 1483.09 1421. 53 1508.59 1421.6 1560.14 1421.8 1570.4 1421. 8
1655.34 1422.1 1663.11 1422.13 1700.82 1422.14 1751. 77 1422.1 1763.41 1422.05
1766.11 1422.04 1842~48 1421. 67 1845.6 1421.67 1865.84 1421.7 1871.75 1421.65·

1913.1 1421.62 1917.86 1421;61 1918.65 1421.6 1965.77 1421.7 1966.21 1421.7
1970.9 1421.71 2014.45 1421.87 2017.28 1421.88 2050.95 1422.2 2054.65 1422.25

2087.93 1422.36 2090.76 1422.38 2137.64 1422.88 2140.33 1422.9 2191.77 1423.41
2198.97 1423.47 2283.77 1424.22 2367.87 1424.04 2369.3 1424 2460.98 1424.04
2462.63 1424.06 2492.94 1424.16

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
836 .06 967.87 .035 1081.64 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
967.87 1081.64 100 100 100 .3 .5

Left Levee Station= 953.15 Elevation= 1419.41

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev ( ft) 1419.94 Element Left OB Channel Right OB
Vel Head (ft) 0.22 Wt. n-Val. 0.060 0.035 0.060
W.S. Elev (ft) 1419.72 Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. ( ft) 1419.16 Flow Area (sq ft) 81.18 235.18 77.73
E.G. Slope (ft/ft) 0.003548 Area (sq ft) 81.18 235.18 77.73
Q Total (cfs) 1130.00 Flow (cfs) 86.46 958.75 84.79
Top Width ( ft) 367.86 Top Width (ft) 131. 87 113.77 122.22
Vel Total (ft/s) 2.87 Avg. Vel. (ft/s) 1. 07 4.08 1.09
Max ChI Dpth (ft) 5.52 Hydr. Depth (ft) 0.62 2.07 0.64
Cony. Total (ds) 18972 .1 Conv. (cfs) 1451.6 16097.0 1423.5



I
I
I

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

100.00
1414.20

1. 74

Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft 5)
Cum Volume (acre-ft)

-Cum SA (acres)

132.32
0.14
0.14
4.10
2.92

114.88
0.45
1.85
2.42
2.54

122.23
0.14
0.15
2.44
3.52

INPUT
. Description:
Distance from Upstream XS .1
Deck/Roadway Width 40
Weir Coefficient 2.6
Bridge Deck/Roadway Skew
upstream Deck/Roadway Coordinates

num= 4
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
960 1418.7 980. 1418.7 1417.2

1060 1418.5

Warning: The parabolic search method failed to converge on critical depth. The program will try
the

cross section slice/secant method to find critical depth.
Note: Multiple critical depths were found at this location. The critical depth with the
lowest, valid,

energy was used.

I
I
I
1-
I'

CULVERT
REACH: Reach-1

RIVER: RIVER-1
RS: 646.9

Sta Hi Cord Lo Cord
1020 1418.5 1417

,
,
I
I
I
I

upstream Bridge Cross Section Data
Station Elevation Data num= 87

Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta E1ev
836 1419.3 844,71 1419.48 866.55 1419.23 880.09 14'18.98 885.55 1419.02

894.52 1418.9 895.77 1418.87 902.93 1418.85 906.14 1418.83 912.98 1418.87
917.81 1418.7 922.74 1418.74 928.18 1418.81 938.49 1419.23 941.86 1419.35
950.78 1419.3 953.15 1419.41 964.18 1419,07 965.56 1418.97 967.87 1418.91
982.53 1418.4 991 1418.05 1000 1414.2 1022.53 1417.9 1028.55 1417.9

1030.35 1417.92 1048.9 1418.05 1055.42 1418.17 1066.3 1418.3 1081.64 1418.64
1085.3 1418.7 1090.51 1418.75 1108.3 1418.81 1109.47 1418.8 1136.29 1418.96

1171.11 1419.28 1175.23 1419.3 1180.28 1419.37 1216.32 1419.9 1224.62 1420
1225.86 1420.01 1234.52 1420.11 1265.13 1420.4 1273.96 1420.5 1317.42 1420.6
1319.79 1420.63 1321.36 1420.63 13.58.62 1421.05 1366.67 1421.1 1451. 52 1421.42
1457.99 1421.43 1483.09 1421.53 1508.59 1421. 6 1560.14 1421. 8 1570.4 1421.8
1655.34 1422.1 1663.11 1422.13 1700.82 1422.14 1751. 77 1422.1 1763.41 1422.05
1766.11 1422.04 1842.48 1421.67 1845.6 1421.67 1865.84 1421.7 1871.75 1421.65

1913 .1 1421.62 1917.86 1421.61 1918.65 1421.6 1965.77 1421.7 1966.21 1421.7
1970.9 1421.71 2014.45 1421.87 2017.28 1421.88 2050.95 1422.2 2054.65 1422.25

2087.93 1422.36 2090.76 1422.38 2137.64 1422.88 2140.33 1422.9 2191.77 1423.41
2198.97 1423.47 2283.77 1424.22 2367.87 1424.04 2369.3 1424 2460.98 1424.04
2462.63 1424.06 2492.94 1424.16

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
836 .06 967.87 .035 1081.64 .06

Bank Sta: Left Right Coeff Contr. Expan.
967.87 1081. 64 .3 .5

Left Levee Station= 953.15 Elevation: 1419.41

Sta Hi Cord Lo Cord
1020 1418.5 1417

Downstream Deck/Roadway Coordinates
num= 4
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
960 1418.7 980 1418.7 1417.2

1060 1418.5

Elev
1419.02
1418.87
1419.35
1418.91
1417.9

1418.64
1418.96

1420

Sta
885.55
912.98
941.86
967.87

1028.55
1081.64
1136.29
1224.62

Elev
1418.98
1418.83
1419.23
1418.97
1417.9
1418.3
1418.8
1419.9

Sta
880.09
906.14
938.49
965.56

1022.53
1066.3

1109.47
1216.32

Cross Section Data
Data num= 87

Sta Elev Sta E1ev
844.71 1419.48 866.55 1419.23
895.77 1418.87 902.93 1418.85
922.74 1418.74 928.18 1418.81
953.15 1419.41 964.18 1419.07

991 1418.05 1000 1414.2
1048.9 1418:05 1055.42 1418.17

1090.51 1418.75 1108.3 1418.81
1175.23 1419.3 1180.28 1419.37

Downstream Bridge
Station Elevation

Sta Elev
836 1419.3

894.. 52 1418.9
917.81 1418.7
950.78 1419.3
982.53 1418.4

1030.35 1417.92
1085.3 1418.7

1171.11 1419.28

I

I
I

,

I
!



1225.86 1420.01 1;234.52 1420.11 1265.13 1420.4 1273.96 1420.5 1317.42 1420.6
1319."79 1420.63 1321.36 1420.63 1358.52 1421.05 i~66.67 1421.1 1451.52 1421.42
1457.99 1421.43 1483.09 1411.53 1508.59 1421.5 1560.14 1421.8 1570.4 1421.8
1655.34 1422.1 1663.11 1422.13 1700.82 1422.14 1751."77 1422.1 1763.41 1422.05
1766.11 1422.04 1842.48 1421.67 1845.6 1421.67 1865.84 1421.7 1871.75 1421.65
,1913.1 1421.62 1917.86 1421.61 1918.65 1421.6 1965.77 1421.7 1966.21 1421.7
1970.9 1421.71 2014.,45 1421.87 2017,28 1421.88 2050.95 1422.2 2054.65 1422.25

2087.93 14:22.36 2090.76 1422.38 2137.64 1422.88 2140.33 1422.9 :2191.77' 1423.41'
2198.97 1-423.47 2283.77 1424.22 2367.87 14~4.04 2369.3 1424 2460.98 1424.04
1462.63 ].424.06 2492.94 1424.16

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
836 .06 967.87 .035 1081. 64 .06

Bank Sta: Left Right Coeff Contr. Expan.
967.87 1081.64 .3 .5

Left Levee Station= 953.15 Elevation= 1419.41

- Broad Crested

Upstream Embankment side slope
Downstream Embankment side slope
Maximum, allowable submergence for weir
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in de9ign
Weir crest shape ' ,

Number of Culverts 1

flow =

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95

Culvert Name Shape Rise Span
Culvert #1 Box 410
FHWA Chart # 8 - flared wingwal~s

FHWA Scale # I - WingWal1 flared 30 to 75 deg.
Solution Criteria = Hi~hest U.S. EG
Culvert Upstrm Dist Lerigthn Value Entrance Loss Coef Exit Loss Coef

100 ",. 60 .013.62 1
Upstream Elevation =1416.3

Centerline Station = 1300
Downstream Elevation. .",' 1416.1

Center1irt~ Statidn 1300

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. Ie (ft)
E.G. OC (ft)
Culvert Control
Culv WS In (ft)
Culv WS Out (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)
Culv Ful Lngh (ft)

121.46
'1

121.46
1419.94
1419.72

0.15
0.56

1419.88
1419.94
Outlet

1419.60 '
1419.60

1. 61
1.66

Cu!'\[ Vel In, eft!s}
CuIV' vel Out (ft/S)
CuI" Inv Ell!p (ft)
Culv Inv E;lDn (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)
Weir AvgDepth (ft)
Wr Flw Are~ (sq ft)
Min Top Rd (ft)

3.68
3.47

1416.,3Q
1416.10
" 0.02

0.13
1008.54

836.00
1218.81

0.31
1.71
0.97

372.25
1418,22

Warning: During subcritical analysis, with the exit loss set =1.0, 'the projected WSEL in culvert
has a

lower energy than the downstream energy. Most likely, the downstream cross section
blocks part of the culvert or the ineffective area is sel: t00:Ear in. Instea.d 9:E

projecting the ' " - -,' -
WSEL, the program did an eI1ergy biflance to ~et thEi!WSEL iI1¥.i~e the culvert at the
downstreamerid.

CROSS SECTION
REACH: Reach-1

RIVER: RIVER~l

RS: 600

INPUT
Description: ds face of 'hv roa.d
Station Elevation Data ritim=

Sta Elev Sta~lev

87
Sta Elev Sta ElEw Sta Eiev



I
I
I
I
I
I
I
I

I
I
I
I
I
I

836~ 1419.3 844.71 1419.48 866.55 1419.23 880.09 1418.98 885.55 1419.02
894.52 1418.9 895.77 1418.87 902.93 1418.85 906.14 1418.83 912.98 1418.87
917.81 1418.7 922.74 1418.74 928.18 1418.81 938.49 1419.23 941. 86 1419.35
950.78 1419.3 953.15 1419.41 964.18 1419.07 965.56 1418.97 967.87 1418.91
982.53 1418.4 ,991 1418.05 1000 1414.2 1022.53 1417.9 1028.55 1417.9

1030.35 1417.92 1048.9 1418.05 1055.42 1418.17 1066.3 1418.3 1081.64 1418.64
1085.3 1418.7 1090.51 1418.75 1108.3 1418.81 1109.47 1418.8 1136.29 1418.96

1171.11 1419.28 1175.23 1419.3 1180.28 1419.37 1216.32 1419.9 1224.62 1420
1225.86 1420.01 1234.52 1420.11 1265.13 1420.4 1273.96 1420.5 1317.42 1420.6
1319.79 1420.63 1321.36 1420.63 1358.62 1421.05 1366.67 1421.1 1451.52 1421.42
1457.99 1421.43 1483.09 1421.53 1508.59 1421. 6 1560.14 1421. 8 1570.4 1421. 8
1655.34 1422.1 1663.11 1422.13 1700.82 1422.14 1751. 77 1422.1 1763.41 1422.05
1766.11 1422.04 1842.48 1421.67 1845.6 1421.67 1865.84 1421.1 1871. 75 1421.65

1913 .1 1421. 62 1917.86 1421. 61 1918.65 1421.6 1965.77 1421.7 1966.21 1421.7
1970.9 1421.71 2014 .45 1421.87 2017.28 1421.88 2050.95 1422.2 2054.65 1422.25

2087.93 1422.36 2090.76 1422.38 2137.64 1422.88 2140.33 1422.9 2191.77 1423.41
2198.97 1423.47 2283.77 1424.22 2367.87 1424.04 2369.3 1424 2460.98 1424.04
2462.63 1424.06 2492.94 1424.16 '

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
836 .06 967.87 .035 1081. 64 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
967.87 1081.64 100 100 100 .3 .5

Left Levee Station= 953.15 Elevation= 1419.41

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev ,(ft) 1419.79 Element Left OB Channel Right OB
Vel Head (ft) 0.63 Wt. n-Val. 0.060 0.035 0.060
W.S. Elev (ft) 1419.16 Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) 1419.16 Flow Area (sq ft) 0.82 171.60 20.77
E.G. Slope (ft/ft) 0.013458 Area (sq ft) 0.82 171.6.0 20.77
Q Total (cfs) 1130.00 Flow (cfs) 0.59 1104.33 25.08
Top Width (ft) 196.50 Top Width (ft) 6.54 113.77 76.19
vel Total (ft/s) 5.85 Avg. Vel. (ft/s) 0.72 6.44 1.21
Max Chl Dpth (ft) 4.96 Hydr. Depth (ft) 0.13 1.51 0.27
Conv. Total (cfs) 9740.6 Conv. (cfs) 5.1 9519.3 216.2
Length Wtd. (ft) 100.00 Wetted Per. (ft) 6.55 114.88 76.19
Min Ch El (ft) 1414.20 Shear (lb/sq ft) 0.11 1.25 0.23
Alpha 1.18 Stream Power (lb/ft s) 0.08 8.08 0.28
Frctn Loss (ft) 0.62 Cum Volume (acre-ft) 4.01 1.95 2.33
C & E Loss (ft) 0.27 Cum SA (acres) 2.77 2.28 3.29

~~~ing: The energy equation could not be balanced within the specified n~er of iterations.

program used critical depth for the water surface and continued on with the
calculations.
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 downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1. 0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to

critical depth, the calculated water surface came back below critical depth. This
indicates

that there is not a valid subcritical answer. The program defaulted to critical depth.
Warning: The parabolic search method failed to converge on critical depth. The program will try
the

cross section slice/secant method to find critical depth.
Note: Multiple critical depths were found at this location. The critical depth with the
lowest, valid,

energy was used.

RIVER: RIVER-1
RS: 547I

I
I

CROSS SECTION
REACH: Reach-1

INPUT
Description:
Station Elevation

Sta Elev
799 1418,.5

Data num=
Sta Elev

804.61 1418.65

211
Sta Elev

815.35 1418.63
Sta Elev

819.18 1418.59
Sta Elev

820.57 1418.47



823.31
847.85
879.56
901.09
938.64
983.95

1012.87
1034.87
1057.09
1100.37
1131.14

1159.2
1189.38
1254.54
1291.79
1344.89
1390.86
1449.3

1513.92
1579.79
1636.76
1688.06
1716.19
1748.55
1798.16
1856.39
1885.62
1932.72
1958.55.
2010.74
2036.96.
2053.:99
2076.58
2172.. 93
2185.59
2234.52
2315.49
2359.86
2393.4

2456.59
2499.17
25.50.19

1418.1
1415.9
1415.9
1416.3
1416.8
1418~3
1416.8
1417.9
1418.1
1417.9
1415.1
1417.1
1417.5
1417.7
1417.5
1417.8

1418
1.418.7

1419
1420

1421.3
1421.6
1421. 9
H22.3

1422
1421.7
1421.4
1421.5
1421.3
1421.5
1421.6
1422.2
1422.7
1423.1
1423.9
1424.5
1424.5
1424.3

1423
1422.4
1422.7
1423.2

824.04 1418.03 827.8
855.17 1416.32 866.74
880.75 14~5.94 888.98
910.84 1416.25 ~14,~
951,59 1417.68 g54.09

1b~~~~; 1~~~;:; Ib~'~'~~~
1039.67 1418.01 1050.83
106"r:88 1418.23 1067.96
1109~OI 1417.9 1115.36
1133.53 1415.9 li39.39
1160.93 1417.1.6 1162~~7
1201.82 1417.29 121'1:6
1261:45 1417.!~ 1269.1~
1'308:65 1417 •.84 1312.29
P52.'1 1417~8 13,Ei$.21

1406.16 1418.09 1412.11
1460.55 1419.02 1471.03
1532.16 1419.21 1540.52
1590.18 1420.28 1613.45
1651.02 1421.46 1657.74
1695.35 1421.69 1711.32
1720.B9 1422.3 1723.05
1755.15 1422.25 1767.8
1809.13 1422 1815.73
1859.04 1421.71 1863.93
1891.63 1421.55 1895.04
1938.49 1421.42 1944.58
1965.08 1421.34 1970.69
2014.92 1421.53 2016.56
2043.75 1421.31 2044.9
20$5.53 1422,1~ 2065.1
2125.74 1423.03 2149.39
2178.1 1423.23 2182.76

2187.18 1423.96 2226.35
2247.6 1424.35 2261.58

2323.42 1424.47 2328.63
2371.9 1424.23 2374.21

24Q3.11 1422.86 2420.87
24'11.38 1422.5 2482.3
2508.93 1422.73 2509.9

1417.54 835.34 1416.45841.26 1416.15
H16. 34869.?9 1416.1.9874.75 14.15.95
1416.06 895.67 1416.45 896.22 1416.46
1416.24 919.51 1416.22 936.25 1416.69
1417.92 960.19 1418.4797'1.11418.42
1.413.83 1001.07 1413.83 1002.01 1413..84
1417.94 1028.45 1417. 9~1030.'7 1417.95
1418.09 1051~68 1418.1 1054.76 1418.13
1418. 231076.57 1418~1 1089.95 141T.98
H17.81 1115.67 1417.81 1122.15 14l7.49
1417.74 1148.53 14,17 ~ 76 1157.6 1417.3
1417.1.7 1177.09 1417.23 1186.52 1417.48
1417.25 1225.1'1 1417.241233 .43 14'17.41
14,17.'72 1~78.'94 1417.75 1286.2 14'17.71
H1.7 •.67 1314.62 1417.82 1323.79 1417.68
1417.9.5 1~72 :41. 1418 1377.66 . 1418
H18.15 :1'438.02 1418.54 1446'.6'4 1418.65
1418.81 1478.26 1418.78 1490.64 1418.73
1419.24 1546.66 1419.36 1577.82 1419.92

1421 1,.615.83 1421.04 1618.71 1421.07
1421.52 1665.13 1421.54 1672.12 1421.49
1421. 83 1712.12 1421.84 1713.55 1421. 85
1422.42 1725.34 1422.16 1742.55 1422.29
1422.1.2 1782.28 1422.17 17~B~j3 1422.14
1422.02 1828.17 1421,78 1828.85 1421.78
1421. 68 1871.~7 .'. 1421.6 1884.9 1421. 41
1421.78 1908.81 1421.8 1929.08 1421.61'
1421.47 1950.33 1421.571954.94 1421.39
1421.41 1972.61 1421.41 1976.58 1421.41
1421.55 20261421.58 2033.75 1421.55
1421.32 2049.11 1421.55 2052.~6 1421.99
1422.26 20¢1.67 :r422.33 2073.19 1422.31
1423.08 2160~44 1423.12167.38 1423.11
1423.74 2183.13 1423.8 2184.83 1423.91
1424.33 2221.491424.342232.51 1424.5
1424.57 2268.15 1424.72 2279.64 1424.78
1424.46 2339:01 1424.4 2350.01 1424.31
1424.33 '1-37'1.07 1423.?:3 2378.79 1423.26
1422.79 24~0.91l422.78 2440.79 1422.65
1422.52 2492.21 1422.62 2496.46 1422.63
1,422.76 2535,14 1423.15 254'6.42 1423.06'

Manning's n Values.
Sta n Val Sta
799 .06 977.1

num= 3
n Val Sta

.035 1039.67
n Val

.06

Bank Sta: Left Right
977.1 1039.67

Left Levee S.tation:

Lengths: Left Channel Right
100 100 100

960.19 Elevation: 1418.47

Co~ff Contr.
.3

I
Expan.

.5

i

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W'S" (ftl
E.G. slope (ft/ftl
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max chI Opth Ht)
Conv. Total (cfs)
Length wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

,Profile #PF 1

14ta~57
0.10

1418.4'1
1418.47

0.003857
1355: 00
61?82

2.01,
4.64

21817.0
100.od

1413 .83
1.57
0.40

. 0.01

E1ernent
Wt. n-VcH.
Reach Len. (ft)
Flow Area (sq ft)
Ar"eia (sq ft)
'Flow (cfs)
Top Width (ft)
Mg. Vel. (ft/s)
Hydr. Depth (f t)
Conv. (cfs)
W~~tE!dPer. (~t)
Sheaf (lb/ sq it)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB
0.060

100'.00
264.25
264.25
575.58
156.53

2.18
1.69

9267.5
156.80

0.41
0.88
3.71
2.58

Channel
0.035

100.00
104.67
104.67
384.26

62.57
3.67
1. 67

6187.0
63.71

0.40
1.45
1.'64
2.07

Right OB
0.060

100.00
305.00
3.05.00
395.16
393.72

1.30
0.77

6362.5
394.51

0.19
0.24
1.95
2.75

Warning: The energy equation could. not be balanced within the specified number of iterations.
The

program used critical depth for the water surface and continued on with the
calculations. .
Warning: During the standard step iterati0Il;s'\\7hentheassUlned watE!r sl1rface.was set equal to

critical depth, the calculated water surface came back below critical depth. This



I
I
I

indicates
that there is not a valid subcritical answer. The program defaulted to critical depth.

Warning: The parabolic search method failed to converge on critical depth. The program will try
the

cross section slice/secant method to find critical depth.

INPUT
Description:
Station Elevation Data nurn=

Sta Elev Sta Elev
767 1417.8 768.79 1417.87

788.19 1417.8 791.44 1417.47
815.04 1415.2 822.91 1415.17
857.2 1415.4 860.19 1415.47

875.89 1415.6 889.22 1415.73
938.7 1415.6 940.56 1415.58

974.65 1417.1 977.25 1417.5
999.31 1413.1 1012.86 1416.13

1027.47 1417.6 1030.12 1417~25

1053.6 1416.9 L054.68 1416.86
1087.71 1417 1088.74 1417.02

1114.6 1416.6 1120.38 1416.52
1149.25 1417 1154.35 1416.99
1215.62 1417.1 1220.89 1417.19
1255.39 1417.3 1269.2 1417.33
1308.77 1417.3 1314.95 1417.05
1349.9 1417.4 1360.9 1417.4

1392.63 1417.5 1415.8 1417.67
1460.56 1418.1 1490.63 1418.47
1524.26 1418.8 1551.53 1418.98
1596.35 1419.5 1620.8 1419.95
1648.28 1420.7 1655.38 1421.24
1707.22 1422.7 1714.51 1422.76
1755.38 1422.8 1755.99 1422.7
1794.61 1422.1 1804.64 1421.99
1837.19 1422 1841.42 1422.04
1871.82 1421.3 1884.49 1420.52
1919.76 1420.6 1921.75 1420.62
1956.71 1421.2 1960.29 1421.47
1980.18 1421.8 1985.57 1421.76
2051.26 1422 2061.14 1422.17

2087.5 1422.5 2096.5 1422.45
2121.11 1423 2142.52 1423.21
2196.09 1423.5 2204.35 1423.53
2216.75 1424 2219.36 1424.11
2266.32 1424.4 2274.08 1424.35
2311.84 1424.4 2318.14 1424.39
2369.65 1424.3 2371.3 1424.3
2400.43 1423.7 2402.85 1423.63
2434.1 1422.3 2436.74 1422.26

2514.69 1422.3 2516.22 1422.31
2556.17 1422.4 2556.68 1422.38
2569.94 1422.5 2572.591422.53

RIVER: RIVER-1
RS: 447

213
Sta E1ev Sta

771.39 1417.94 772.62
801.9 1415.29 802.47

839.16 1415.18 845.66
865.4 1415.56 868.16

905.62 1415.63 916.32
944.44 1415.62 953.91
981.77 1416.4 990.44

1014.33 1416.72 1015.56
1033.02 1416.95 1052.08
1064.49 1416.56 1073.57
1090.89 1417 1100.73
1129.19 1416.58 1143.09
1173.06 1417 1183.06
1227.92 1417.21 1237.56
1273.43 1417.33 1276.55
1322.44 1417.24 1325.87
1365.78 1417.44 1372.41
1426.43 1417.84 1440.51
1496.67 1418.51 l505.06
1554.94 1419.01 1573.56
1627.98 1420.13 1637.28
1668.32 1422.2 1685.34
1723.34 1422.77 1727.44
1758.75 1422.03 1768.75
1806.23 1422.12 1819.73

1854 1422.03 1857.38
1887.69 1420.49 1905.37
1940.87 1420.6 1946.55
1961.27 1421.48 1976.48
1996.69 1421.71 2006.81
2075.02 1422.31 2081.68
2098.12 1422.46 2108.42
2153.17 1423.31 2175.7
2208.63 1423.59 2211.57
2238.01 1424.23 2256.08
2280.86 1424.3 2287.68
2352.72 1424.44 2357.34
2374.55 1424.13 2383.79
2406.96 1423.59 2409.74
2465.45 1422.2 2468.03
2518.97 1422.33 2534.97
2567.65 1422.46 2568.91
2585.65 1422.89

Profile ltPF 1

Right OB
0.060

100.00
151.16
151.16
139.07
346.52

0.92
0.44

Channel
0.035

100.00
91.73
91.73

368.23
50.79
4.01
1. 81

Expan.
.5

E1ev
1417.86
1415.2

1415.22
1415.56
1415.58
1416.14
1414.84
1417.24
1416.87
1416.55
1416.74
1416.91
1416.98
1417.28
1417.32
1417.25
1417.58
1418.06
1418.74
1419.36
1420.23
1422.58
1422.83
1421.9

1422.09
1421.58
1420.62
1420.84

1421.8
1421.8

1422.28
1422.85

1423.6
1423.89
1424.43
1424.56
1424.31
1423.74
1422.8

1422.16
1422.32
1422.48

Sta
776.85
803.52
846.55
870.23
933.83
969.11
993.62
1022.7
1053.4

1078.65
1106.56
1145.13
1189.21
1244.44
1292.81
1328.77
1387.76
1458.56
1516.62

1590.3
1640.02
1686.54
1752.17
1781.45
1830.62
1866.22
1915.17
1952.46

1979
2029.92
2083.05
2113.26
2192.35
2214.71
2263.54
2302.38
2358.23
2391.48
2411.73
2490.66
2542.68
2569.45

Coeff Contr.
.3

Left OB
0.060

100.00
348.96
348.96
847.70
186.11

2.43
1. 88

Elev
1417.93
1415.2

1415.21
1415.56
1415.57
1415.82
1415.06

1416.8
1416.92
1416.59

1416.9
1416.88
1416.97
1417.24
1417.35
1417.21
1417.47
1418.03
1418.65
1419.12
1420.13
1422.55
1422.81
1421.97
1422.15
1421. 93
1420.48
1420.65
1421. 76
1421.68
1422.28
1422.83
1423.55

1423.6
1424.32
1424.33
1424.31
1423.8

1423.14
1422.17
1422.44
1422.49

Right
100

1417.5

n Val
.06

Element
Wt. n-Val.
Reach Len. (Et)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

1417.63
0.13

1417.50
1417.50

0.004172
1355.00

583.42
2.29
4.40

nurn= 3
n Val Sta

.035 1030.12

Lengths: Left Channel
100 100

977.25 Elevation=

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total lft/s)
Max ChI Dpth (ft)

CROSS SECTION
REACH: Reach-1

Manning's n Values
Sta n Val Sta
767 .06 977.25

Bank Sta: Left Right
977.25 1030.12

Left Levee Station=

CROSS SECTION OUTPUT

I
I

I

I

"I

I
I

I

I
I
I

I
'I '

I

I



Conv. Total (cfs) 20978.5 Conv. (cfs) 13124.3 5701. 0 2153.2
Length Wtd. (ft) 100.00 Wetted Per. (ftl 186.46 51.78 346.58
Min Ch El (ft) 1413.10 Shear (lb/sq ft) 0.49 0.4.6 0.11
Alpha 1.56 Stream Power (lb/ft s) 1.18 1.85 0.10
Frctn Loss (ft) 0.42 Cum volume (acre-ft) 3.00 1.41 1.43
C & E Loss (ft) 0.03 Cum SA (acres) 2.18 1.94 1.90

warning: The energy equation could not be balanced within the specified number of iterations.
The

program selected the water surface that had the least amount of error between computed
and assumed values.

Warning: Divided flow computed for this cross-section.
Warning: During the standard step iterations, when the assumed water surface was set equal to

critical depth, the calculated water surface came back below critical depth. This
indicates .

that there is not a valid subcritica1 answer. The program defaulted to critical depth.
Warning: The parabolic search method failed to converge on critical depth. The program will try
the

cross section slice/secant method to find critical depth.

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 347

INPUT
Description:
Station Elevation Data num= 206

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
738 1417.7 743.76 1417.67 757.6 1417.44 759.69 1417.4 761. 53 1417.15

762.65 1417 771 ;32 1415.22 773.55 1414.79 775.76 1414.77 783.29 1414.72
796.24 1414.6 805.54 1414.65 815.03 1414.75 816.88 1414.74 825.07 1414.91

827.5 1415 829.33 1415.02 836.37 1415.35 831.63 1415.29 841.87 1415.29
855.18 1415.3 860.64 1415.28 881.23 1415.44 887.14 1415.46 906.34 1415.68

911. 2 1415.7 916.54 1415.77 936.25 1415.9 956.91 1416.13 961.16 1416.21
965.8 1416.3 982.58 1416.7 985.92 1416.91 993.34 1415.51 1000.15 1414.09

1000.21 1414.1 1003.01 1414.9 1006.55 1415.72 1010.48 1416.92 1016.28 1416.89
1040.7 1416.8 1043.64 1416.73 1050.26 1416.54 1062.19 1416.19 1067.57 1416.22
1083.8 1416.1 1094.37 1416.05 1098.47 1415.98 1104.69 1415.69 1116.19 1414.8

1120.46 1414.5 1125.11 1414.73 1129.52 1414'.98 1133.07 1415.17 1144.46 14:).5.45
1144.81 1415.5 1157.47 1415.5 1171.23 1416.03 1173.14 1416.06 1176.71 1416.1
1209.14 1416.5 1210.26 1416.49 1212.08 1416.45 1232.19 1416.22 1250.5 1416.11
1252.18 1416.4 1264.16 1416.19 1271.76 1416.34 1287.94 1416.2 1291.04 1416.27
1302.18 1416.8 1304.05 1416.78 1305.71 1416.81 1323.17 1416.93 1335.93 1417.08
1337.66 1417.1 1338.01 1417.08 1339.66 1417.08 1341.87 1417.07 1368.57 1416.95
1379.4 1417.1 1388.55 1417.13 1403.96 1417.24 1408.9 1417.27 1427.17 1417.43

1439.92 1417.5 1459.5 1417.67 14'66.31 1417.72 1496.46 1417.94 1518.09 1417.97
1526.2 1418 1530.22 1418.04 1543.03 1418.11 1559.15 1418.27 15'(3.23 1418.44

1589.77 1418.7 1603.99 1418.83 1620.13 1418.76 1629.59 1418.88 16418.31 1419.16
1661.61 1419.4 1681.23 1419.32 1682.39 1419.33 1683.48 1419.36 1705.49 1420.06
1714.31 1420.9 1722.83 1421.6 1737.96 1422.09 1739.02 1422.13 1758.6 1422.51

1767.9 1422.7 1768.78 1422.7 1772.62 1422.73 1789.1 1422.79 1807.18 1422.42
1810.32 1422.3 1810.7 1422.24 1813 .6 1421.65 1825.15 1421.65 1835.64 1421.76
1841.1 1422 1842.79 1422.06 1864.79 1422.36 1893.75 1422.39 1895.05 1422.39

1899.83 1422.4 1912.13 1422.2 1917.19 1422.04 1927.14 1421. 78 1928.71 1421.52
1940.95 1420.6 1947.35 1420.19 1969.99 1420.34 1973 1420.38 1974.76 1420.39
1988.58 1420.6 1989;02 1420.66 1997.99 1421.68 2001.38 1421.87 2003.34 1422.04

2017.7 1422.1 2018.59 1422.04 2025.55 1422.1 2036.04 1422.25 2040.53 1422.33
2066.2 1422.2 2066.57 1422.2 2089.81 1422.46 2097.38 1422.25 2100.82 1422.24

2123.04 1422.3 2134.46 1422.33 2136.19 1422.33 2142.7 1422.31 2149.58 1422.41
2154.54 1422.5 2156.28 1422.47 2162.07 1422.54 2173.62 1422.56 2174.76 1422.59
2175.96 1422.6 2200.86 1422.81 2210.09 1422.92 2213.22 1422.95 2244.14 1423.34
2251.09 1423.4 2266.2 1423.73 2266.58 1423.74 2271.17 1424.11 2284.5 1424.17
2293.79 1424.2 2307.28 1424.31 2318.42 1424.32 2320.95 1424.36 2334.93 1424.31
2355.71 1424.4 2357.63 1424.45 2359.31 1424.43 2386.85 1424.45 2387.76 1424.45
2417.76 1424.1 2418.37 1424.11 2420.39 1424.11 2423.51 1424.09 2434.11 1423.97
2443.17 1423.9 2443.8 1423.77 2445.64 1423.33 2446.86 1423.3 2461.78 1423.16

2463.7 1422.8 2466.64 1422.41 2491. 75 1422.05 2492.04 1422.05 2519.74 1422.16
2519.95 1422.2 2545.33 1421. 81 2550.37 1421.88 2572.02 1422.16 2592.59 1422.15
2595.77 1422.1 2603.62 1422.11 2607.65 1422.14 2617.36 1422.27 2624.52 1422.34
2641.81 1422.8

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
738 .06 985.92 .035 1010.48 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan .

. I



Warning: Divided flow computed for this cross-section.
Warning: The parabo.lic search method failed to converge.oncritical depth.. The program will try
the

985.92 1010.48 97.93 97.93 97.93
Left Levee Station= 985.92 ~levation= 1416;91

I
i

I
I
I
I
I
I

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch EI (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

Profile #PF 1

1417.16
0.08

1417.09
1416.91

0.004238
1355;00

614.81
1.97
3.00

20815.3
97.93

1414.09
1. 26
0.53
0.00

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow .(ets)
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)

.3

Left OB
0.060
97.93

354.96
354.96
777.42
223.91

2.19
1.59

11942.6
224.17

0.42
0.92
2.19
1.71

.5

Channel
0.035
97.93
38.77
38.77

142.70
24.56
3.68
1.58

2192.1
25.22

0.41
1.50
1.26
1.86

Right OB
0.060
97.93

293.42
293.42
434.88
366.34

1. 48
0.80

6680.6
366.49

0.21
0.31
0.92
1.08

cross section slice/secant method to find critical depth.

CROSS SECTION
REACH: Reach-1

RIVER: RIVER-1
RS: 247

I
I
I
I
I
I
I
I
I

INPUT
Description:
Station Elevation Data num= 147

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
694 1417 697.33 1416.98 698.3 1416.98 699.13 1416.97 715.5 1416.62

716.57 1416.5 719.07 1416.13 721.38 1415.74 730.17 1414.11 735.45 1414.04
739.36 1414 742.96 1414.02 760.45 1414 767.87 1413.84 774.95 1413.71
775.82 1413.7 782.67 1414.11 789.57 1414.69 792.18 1414.93 797.73 1415.04
804.58 1415 816.03 1414.82 816.88 1414.8 839.19 1415.31 841.23 1415.34
862.46 1415 .. 5 866.25 1415.55 886.26 1415.82 891.64 1415.93 898.62 1416.01
916.. 67 1416.2 927.42 1416.16 941.77 1416.29 952.81 1416.18 964.28 1416.23
968.57 1416.1 972.48 1416.18 977.79 1415.84 982.08 1417.38 987.57 1418.01
987.94 1418.1 989.25 1417.49 996.62 1414 997.17 1414.21 1000.02 1415.1

1004.75 1416.8 1016.92 1416.69 1022.63 1416.58 1037.83 1416.24 1055.86 1416
1058.04 1416 1075.9 1415.87 1092.75 1415.72 1096.05 1415.68 1112.04 1415.6
1125.73 1415.3 1132.33 1415.21 1144.72 1414.45 1149.39 1414.16 1159.01 1414.78
1160.8 1414.9 1164.47 1414.89 1172.361414.94 117~" 87 1414.95 1185 1415.01

1193.98 1415.3 1205 1415.39 1213.35 1415.43 1227.94 1415.69 1231. 23 1415.75
1233.1 1415.8 1246.31 1415.89 1268.67 1416.11 1272.59 1416.15 1276 1416.17

1290.15 1416.1 1298.8 1416.17 1303.67 1416.39 1319.08 1416.56 1330.48 1416.64
1331. 58 1416.7 1350.41 1416.78 1363.07 1416.83 1371.29 1416.76 1375.54 1416.67
1394.25 1416.8 1398.7 1416.81 1416.51 1416.78 1428.22' 1416.95 1450.16 1417.17
1458.6 1417.2 1466.32 1417.49 1485.07 1417.89 1491.07 1417.88 1509.53 1418.37

1510.63 1418.4 1511.39 1418.41 1529.27 1418.84 1540.83 1419.02 1551.18 1419.21
1568.14 1419.2 1571.33 1419.24 1588.41 1419.06 1610.14 1418.89 1611.52 1418.87
1633.2 1418.9 1643.8 1418.94 1645.48 1418.96 1669.6 1419.18 1670.99 1419.19
1674.2 1419.2 1701.13 1419.42 1710.31 1419.53 1730.03 1419.73 1750.18 1419.98

1761. 29 1420.3 1770.32 1420.69 1786.57 1420.86 1788.99 1420.91 1807.97 1421.75
1818.68 1421.8 1835.7 1421.77 1842.8 1421.67 1844.26 1421.49 1845.3 1421. 36
1846.17 1421.3 1851.66 1421.23 1874.1 1421.8 1879.8 1421.87 1925.67 1421.93
1928.27 1422 1928.57 1421.97 1934.63 1422.05 1935.09 1422.06 1935.89 1422.02

1945.1 1422 1945.58 1422.04 1946.3-1 1422.05 1955.79 1421.88 1960.71 1421.11
1968.75 1420 1974.19 1419.98 1987.62 1420.14 1996.63 1420.22 1999.41 1420.27

2006.1 1420.3 2015.91 1420.31

Manning'S n Values num= 3
Sta n Val Sta n Val Sta n Val
694 .06 987.94 .035 1004.75 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
987.94 1004.75 102.08 102.08 102.08 .3 .5

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1416.62 Element Left OB Channel Right OB
Vel' Head (ft) 0.09 Wt. n-Val. 0.060 0.035 0.060



W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ftfft)
Q Total (cfs)
Top Width (f t)
vel~qta1 (ftfs)
Maxch1Dpth (ft)
Com!. Total (cfs)
Lengtp Wtd.(ft)
Minqh ,E1 (ft)
Alpha
Frctn Loss (ft)
C &E Loss (ft)

1416.54

0.007202
1355.00

56.8,69
2.26
2.84

15966.4
102.08

1414.00
1.10
0.58
0.00

Reach Len . (f t)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ftf s)
Hydr. Depth (ft)
Conv.Cds)
Wetted Pet. (ft)
Shear (lbfsq ft)
Stream Power (Ib) ft s)
Cum Volume (acre-ft)
Cum SA (acres)

102.08
327.60
327.60
795.29
263.49

2.43
1.24

9371 ..2
263 . 91

0.56
1.35
1.43
1.17

102.08
16.37
16.37
66.25
12.76
4.05
1.28

780.6
13.75

0.54
2.17
1.20
1.81

102.08
256.37
2.?El·37
493.46
292.44

1.92
0.$8

5814.6
292.52
·0.39
0.76
0.30
0.34

warniu,£l': Divided flow computed for this cross-section.

CROSS SECTION
REACH: Reach-l

RIVER: RIVER-l
~s: 147

INPUT
Description:
Station Elevation Data n1J.!ll= 174

Sta ·E1ev Sta Elev Sta Elev
639 1416.5 642.07 1416.52 650.11 1416.34

664.09 1415.6 670.53 1414.29 614.55 1413.55
697.28 1413.5 703.62 1413.42 710.89 1413.38
726.95 1413.7 731.15 1413.99 736.36 1414,38
759.44 1414.4 762.69 1414.s 767.14 1414.43
813.87 1414.9 838.21 1415.19 861.42 1415.44
889.51 1415.7 899.75 1415.72 903.04 1415.04
912.63 1414.2 913.85 1413.39 917.18 14a4.28
925.79 1415.6 926.56 1415.65 933.86 1415.84
944.88 1415.8 945,26 1415.84 958.69 1416.Q4
982.99 1416.1 9~O,23 1416.22 992~77 1416.28

1003.15 1413.6 1004,97 1414.19 1010.11 1416,08
1054.23 1415.3 1061.56 1415.23 1070.13 1415.29
1098.34 1415.2 1109.1 1415.2 1116.74 1415.n
1135.58 1414.5 1138.S4 14l4,63 1148.23 1415.Q2
1164.8 1414.3 1169.7 1413.~3 1118.~1 1414.16

1194.71 1414.8 1199,99 1414,84 1206.8 1414 .S8
1226.29 i415.3 li28~~6 1415.J2 1~43.Sa 1415.67
1277.63 1416.6 1279.9 1416.63 1284.61 1411).75
1296.76 1417.1 i297.6 1417:121305.53 14i7;51
1364.21 1417.6 1367.56 1417:54 1369.94 1417.~9
1381.95 1417 1383.9 1416.97 1396,06 11116.53

1410 1416.3 1~31.~9 1416.16 1446.62 14i6.28
1459~54 1416.4 1470.06 1416.71 1488.49 1417.11
1506.17 1417.6 1508:ia 1418.33 1514.6i 1419.9

1525.7 1417.9 152.6.74-1417.85 1533.781417.86
1556.15 1418.1 1562 ;03 1418.3 1576.01 1418.22
1604.47 1419 1616.62 1419.54 1626.84 1419.84
1648.93 1419.8 1658.86 1420 1660.97 1420.04
1700.09 1420.4 1716.22 1420:44 1718.32 1420.42
1738.95 1420.4 1741.46 1420.36 1751.9 1419.88
1786.76 1419.9 1793.59 1420.11 1802.6i 1420.31
1851.37 1420.8 1867.75 1420.88 1869.57 1420.65
1890.46 1420 1907.15 1419.8~ 1912.87 1419~81
1940.12 1419.7 1953.58 1419.41 1968.61 1419.38

Sta
660.1

680.92
719.52
741. 02
789.77
862.48
906.51
924.65
935.78
963.36
993.71

1025.32
lrQ79.93
1131.58
1149.52
1182.71
1207.72
1;244.91
1190.92

1338.n
1375.85
1401. 5G
1453.1~
1497 ..87
1515,52

1540.2
1578.14
1629.96
1664.97
1720.23
1756.42
lan.98
1870.9

1914.57
1975.13

Elev Sta Elev
1416.11 663.18 1415.71
1413.43 6'5.39 1413.43
1413.24 722.36 1413.4
1414.46 743.72 1414.52
1414.72 812.17 1414.93
1415.44 887.14 1415.67
1414.49 908.53 1414.91
1415.44 925.46 1415.63
1415.37 938.~3 1414;~6
1416.09 979 1416.05
141~.94 1000.27 1413,06
1415.6 1028.03 1415.53

1415.29 108.8.17 1415.23
1414.59 1135.46 14t4.52
14i5~22 1153.08 1415.76
1414.68 1188;47 1414:72
1414.92 1224~29 1415.24
1415.68 1257.61 14i6.04
1416.87 1291.69 1416.95

1417.5 1351.3 14i7.63
1417.31 1376.1 1417.3
1416.49 1408.27 1416.39
1416.35 1456.35 1416.42
1417.29 1504,08 1417.33

1420 1517.31 1419;65
1417.88 1549~11 1418.05
1418.28 1597;9 1418.89
14i9,86 lR~2.21 1419.84

1420.1 1~90,69 1420.39
1420.42 17~3.38 1420.47
1419.68 1761:98 1419.74
1420.56 1846.83 1420.72

1420.5 1881.95 1420.22
1419.8 1917.4$ 1419.75

1419.44

Manning'S n Values
Sta n Val Sta
639 .06 899.75

num= 3
n Val Sta

.035 1257.61
n Val

.06

Bank Sta: Left Right
899.75 1257.61

CROSS SECTION OUTPUT

Lengths: .Left Channel Right
100 100 100

Profile ltPF 1

Coeff Contr.
.3

Expan .
.5

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G" Slope (ftfft)
Q Total (cfs)
Top Width (ft)

1416.04
0.09

1415.95

0.004.593
1355 ;00

548.27

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)

Left OB
0.060

100.00
321.29
3;21.29
657.30_
238.45

Channel
0.035

100.00
268.22
268.22
697.70
309.82

Right OB

100.00



I

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream 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=

Sta Elev Sta Elev
626 1416 627.~1 1416.04

647.73 1415.6 652 1415.15
681.59 1412.8 693.3 1412.62
721.78 1413.7 724.6 1413.92
745.39 1414.2 747.72 1414.8
758.91 1414 778.41 1414.25

826.5 1414.7 830.86 1414.71
867.69 1413.4 873.32 1411.75
887.11 1412.8 891.73 1414.49
903.41 1414.8 927.79 1414.29
971.33 1415 977.1 1415.06
990.13 1417 996.75 1414

1007.45 1414.9 1033.24 1414.52
1072.46 1414.5 1081.46 1414.51
1128.13 1414.4 1129.94 1414.46

1188.2 1414.7 1201.36 1414.38
1239.1 1413.1 1240.5 1412.92

1268.98 1414.7 1279.02 1414.72
1303.16 1414.9 1311.61 1415.21
1368.69 1417.3 1374.77 1417.35
1426.22 1416.4 1428.41 1416.4
1469.5 1415.7 1483.1 1415.77

1513.77 1415.9 1533.87 1416.07
1566.42 1416.6 1571.2 1416.66
1608.98 1417 1623.92 1417.13
1662.95 1417.5 1681.39 1417.56
1719.05 1417.9 1723.96 1417.96
1759.27 1418.3 1792.65 1418.93
1835.03 1419.8 1841.94 1420
1898.69 1420.9 1916.73 1420.86
1932.39 1419.9 1935.84 1420.02

Avg. Vel. (£tIs)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-Et)
Cum SA (acres)

I
I
I
I
I
I
I
I
I
I
I
I

Vel Total (Et/s)
Max Chl Dpth (Et)
Conv. Total (cEs)
Length Wtd. (Et)
Min Ch El (Et)
Alpha
Frctn Loss (Et)
C & E Loss (ft)

CROSS SECTION
REACH: Reaeh-1

2.30
2.89

19993.9
100.00

1413.06
1.04
0.91
0.06

RIVER: RIVER-1
RS: 47

153
Sta Elev

628.72 1416.05
660.95 1413.08
707.61 1412.73

730.6 1413.99
750.04 1415.61
796.33 1414.37
850.08 1414.9
877.41 1413.34
891.84 1414.52
928.48 1414.29
985.48 1414.62

1000.79 1412.85
1034.24 1414.51
1091. 65 1414.44
1157.69 1414.77
1204.85 1414.45
1242.96 1413.25
1280.2 1414.74

1319.46 1415.64
1386.81 1417.42

1448.6 1415.59
1490.6 1415.77

1546.53 1416.25
1588.12 1416.8
1632.63 1417.22
1693.46 '1-417.64
1738.87 i418.01
1800.24 1419.05
1863.94 1420.65
1926.3 1420.57

1938.01 1419.87

Sta
645.62
661.51
710.12

740.5
753.46
802.13
851. 52
880.37
896.14
947.51
985.74

1000.93
1052.97
1098.76
1166.86
1207.79
1252.27
1297.44
1342.23
1399.92
1454.84
1505.67
1548.58
1600.27
1643.41
1700.15
1743.54

1815.3
1879.26
1928.29

Elev
1415.67
1413.07
1412.76
1414.16
1414.61
1414.43
1414.88
1413 .98
1414.62
1414.69
1414.61
1412.81
1414.53
1414.41
1414.67
1414.51
1414.49
1414.8

1416.84
1417.19
1415.53
1415.77
1416.27
1416.97
1417.31

1417.7
1418.07
1419.22
1420.88
1420.04

2.05
1.35

9698.9
238.73

0.39
0.79
0.67
0.58

Sta
647.35
672.13
716.62
743.83

755.8
807.19
863.34
8.85.54
900.28
952:63
987.45

1003.85
1065.31
1110.71
1182.26
1222.52
1265.26
1298.71
1362.04
1421.92
1463.26
1509.34

1551.4
1603.44
1661.12
1710.66
1758.71
1828.99
1889.95
1929.55

2.60
0.87

10295.0
312.03

0.25
0.64
0.86
1.44

Elev
1415.62
1412.92
1413.13
1414.17
1413.94
1414.51
1414.77
1413.22
1414.73
1414.81
1415.61
1413.92
1414.61
1414.43
1414.76
1414.91

1414.7
1414.81
1417.27
1416.6

1415.62
1415.79
1416.35
1416.98
1417.49
1417.8

1418.32
1419.63
1420.86
1419.83

Profile #PF 1

Lengths: LeEt Channel
46.65 46.65

nurn~ 3
n Val Sta n Val

.035 1319.46 .06

CQeff Contr.
.3

46.65

Right OBChannel
0.035
46.65

148.83
148.83
538.34
382.75

3.62
0.39

3353.4
384.93

0.62
2.25
0.39

Expan.
.5

Left OB
0.060
46.65

176.37
176.37
816.66
180.76

4.63
0.98

5087.2
181.21

1.57
7.25
0.09

Right
46.65

Element
Wt. n-Va1.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (eEs)
Top Width (Et)
Avg. Vel. (Et/s)
Hydr. Depth (Et)
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream· Power (lb/ft s)
Cum Volume (acre-Et)

1411.75
1. 04

1415.08
0.28

1414.79
1414.79

0.025771
1355.00

563.51
4.17
3.04

8440.6

E.G. Elev (ft)
Vel Head (tt)
W.S. Elev (Et)
Crit. W.S. (ft)
E.G. Slope (ft/Et)
Q Total (cfs)
Top Width (ft)
Vel Total (Et/s)
Max ChI Dpth (Et)
Conv. Total (cfs)
Length Wtd. (Et)
Min Ch EI (ft)
Alpha
Fretn Loss (Et)

Manning's n Values
Sta n Val Sta
626 .06 851.52

Bank Sta: Left Right
851. 52 1319.46

CROSS SECTION OUTPUT

I
I

I
I

I
I



C & E Loss (ft) Cum SA (acres) 0.10 0.64

Warning: The energy equation could not be balanced within the specified number of iterations.
The

program used critical depth for the water surface and continued on with the
calculations. .
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Reach-1

RIVER: RIVER-l
RS: 1

INPUT
Description:
Station Elevation Data num= 120

Sta E1ev Sta .Elev Sta Elev Sta Elev Sta Elev
574.65 1415 5.76.18 1415.03 576.98 1415.03 592.03 1414.86 59.5.52 1414.79
596.78 1414.6 600.57 1414.22 600.99 1414.16 608.79 1412.52 610.53 1412.45
621.73 1412.2 625.88 1412.28 645.03 1412.16 648.17 1412.05 655.41 1412.12
665.75 1412.8 672.68 1413 .14 680.87 1413.09 687.4 1413.12 697.51 1412.91
708.33 1412.6 718.61 1412.9 728.61 1413.24 741.94 1413 .36 752.96 1413.5
765.48 1413.5 767.52 1413.45 778.48 1413.57 787.72 1413.62 804.68 1413.83
809.27 1413.8 828.08 1413.65 830.33 1413.62 834.1 1413.7 840.14 1413.03
840.93 1412.9 841.66 1413.04 842.24 1413 .2 845.09 1414 855.26 1414.13
860.18 1414.1 863.58 1412.55 866.66 1411.45 869.09 1412.01 874.44 1413.58
889.25 1413.6 895.36 1413.7 913.83 1414.22 921.38 1414.32 941. 44 1414.47
943.39 1414.5 944.75 1414.48 972.03 1414.65 982.15 1414.16 982.99 1414.11
984.31 1414.3 986.62 1414.75 994.74 1413.05 995.94 1412.71 996.03 1412.73
996.67 1412.8 1000.16 1414.23 1022.32 1414.14 1024.98 1414.12 1027.62 1414.02

1042.96 1413.5 1057.86 1413.5.2 1059.74 1413.55 1059.86 1413.52 1060.44 1413.5
1077.93 1413 .1 1082.41 1413.35 1099.49 1413.86 1106.38 1413 .. 69 1132.03 1413.99
1133.27 1414 1134.76 1414.03 1137.37 .1414.08 1155 1414.4 1158.47 1414.38
1176.02 1414.2 1183.42 1414.13 1210 .83 1413 .98 1211.55 1413.97 1218.74 1413.61
1224.71 1414.1 1225.3 1414.11 1229.39 1414.08 1230.24 1414.06 1242.9 14i4.41
1243.94 1414.4 1247.1 1414.32 1258.98 1414.1 1262.55 1414.13 1271.79 1413.22
1279.37 1412.5 1283.01 1413.01 1292.2 1414.3 1300.61 1414.46 1303.91 1414.49
1307.93 1414.5 1309.51 1414.42 1312.04 1414.4 1323.46 1414.23 1326.59 1414.24
1332.1 1414.1 1335.04 1414.11 1348.43 1414.16 1384.67 1414.08 1411.55 1414.14

1436.08 1414.2 1461. 94 1414.14 1480.32 1414 .11 1486.98 1414.4 1496.82 1414.46
1580.78 1414.5 1592.71 1414.54 1653.03' 1414.69 1665.31 1414.69 1691.27 1414.72

Manning's n Values num= 3
Sta n val Sta n Val Sta n Val

574.65 .06 574.65 .035 1691.27 .06

Bank Sta: Left Right Lengths: Left Channkl Right Coeff Contr. Expan.
574.65 1691.27 0 0 0 .3 .5

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1414.47 Element Left OB Channel Right OB
Vel Head (ft) 0.09 Wt. n-Val. 0.035
W.S. Elev (ft) 1414.39 Reach Len. (ft)
Crit W.S. (ft) 1413.90 Flow Area (sq ft) 572.23
E.G. Slope (ft/ft) 0.005002 Area (sq ft) 572.23
Q Total (cfs) 1355.00 Flow (cfs) 1355.00
Top Width (ft) 815.01 Top Width (ft) 815.01
Vel Total (ft/s) 2.3'7 Avg. Vel. (ft/s) 2.37
Max ChI Dpth (ft) 2.94 Hydr. Depth (ft) 0.70
Conv. Total (cfs) 19158.8 Conv. (cfs) 19158.8
Length Wtd. (ft) Wetted Per. (ft) 817.07
Min Ch El (ft) 1411.45 Shear (lb/sq ft) 0.22
Alpha 1. 00 Stream Power (lb/ft s) 0.52
Frctn Loss (ft) Cum Volume (acre-ft)
C & E Loss (ft) Cum SA (acres)

Warning: Divided flow computed for this cross-section.

SUMMARY OF MANNING'S N VALUES

River:RlVER-1

I





Reach-1 647 .3 .5
Reach-l 646.9 Culvert
Reach-1 600 .3 .5
Reach-l 547 .3 .5
Reach-l 447 .3 .5
Reach-1 347 .3 .5
Reach-1 247 .3 .5
Reach-1 147 .3 .5
Reach-1 47 .3 .5
Reach-1 1 .3 .5

I



I
I
I

I
I

I
I

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
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PROJECT DATA
Project Title: Station 720 Wash
project File Dan.prj
Run Date ·ano. Time: 6/28/00 12:51:58 PM

Project in English units

Project Description:
TEMP HEC2 HEADER

Plan 01
j:\9727\HEC-RAS\Dan.p01 . ~

Geometry Title:~oved~
Geometry File: j:\9727\HEC-RAS\Dan.g04

Computational Information
Water surface calculation tolerance
Critical depth calculaton tolerance
Maximum number of interations
Maximum difference tolerance
Flow tolerance factor

,§()-yr flow
j:\9727\HEC-RAS\Dan.fOl

,
I
I
I
I
I

PLAN DATA

Plan Title:
Plan File

Flow Title
Flow File

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

19
1
1

MulitpleOpenings
Inline Weirs

0.01
0.01
20
0.3
0.001

o
o

I
1-
I.,

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: Subcritical Flow



FLOW DATA

Flow Title: 100-yr flow
Flow File j:\9727\HEC-RAS\Dan.fOl

Flow Data (cfs)

River
RIVER-l
RIVER-l
RIVER-l

Reach
Reach-1
Reach-l
Reach-l

RS
1247
947
547

PF 1
1023
1130
1355

Boundary Conditions

River
Downstream

RIVER-l
.005

GEOMETRY DATA

Reach

Reach-l

Profile

PF 1

Upstream

Normal S

Geometry Title: Improved Channel
Geometry File: j:\9727\HEC-RAS\Dan.g04

CROSS SECTION
REACH: Reach-l

RIVER: RIVER-l
l'l.S: 1247

INPUT
Description:
Station Elevation

Sta
827

855.53
913.59
955.47
981. 57

1002.18
1021. 64
1055.39
1082.8

1126.39
1172.39
1234.42
1296.42
1333.03
1406.67
1513 .95
1618.43

Elev
1420.2
1419.8
1420.5
1420.4

1420
1418.9

1418
1419

1419.2
1419.9
1420.5
1421.4
1422.2
1422.6

1423
1424

1424.8

Data n~=

Sta Elev
834.25 1420.66
864.07 1420.07
929.67 1420.49
964.22 1422.98
981.8 1419.98

1009.17 1417.72
1033.23 1418.38

1065 1418.92
1085.08 1419.24
1128.23 1419.89
1177.33 1420.57
1244.02 1421.42
1300.56 1422.25
1339.77 1422.62
1410.39 1423.04
1519.14 1424.03
1628.26 1424.89

83
Sta Elev

839.59 1421. 02
868.03 1420.12
940.98 1420.56
966.66 1423.54
989.52 1418.41

1012.65 14l.7.73
1036.82 1418.42
1068.62 1419
1086.42 1419.24
1133.06 1419.89
1183.48 1420.63
1256.16 1421.63
1306.34 1422.19
1360.42 1422.77
1446.02 1423.45

1565.1 1424.43
1670.54 1425.06

Sta Elev
847.41 1420.49
888.33 1420.08
945.56 1420.54
969.41 1422.6
991.46 1418.34

1016.93 1417.77
1042.:n 1418.54
1070.91 1419.03
1097.01 1419.28

1145.5 1420.13
1206.01 1421.03
1265.33 1421. 82
1317.47 1422.36
1362.45 1422.77
1454.32 1423.54
1572.56 1424.47

Sta
852.68
889.13
952.83
976.05

1000.41
1020.38
1048.85
1074.14
1110.01
1147.39
1212.55
1280.89
1322.89
1404.63
1509.78
1606.06

Elev
1420.06
1420.09
1420.43
1420.21
1418.65
1417.98

1418.7
1419.45
1419.49
1420.16
1421.11

1422.1
1422.28

1423
1423.95
1424.63

i

Manning's n Values
Sta n Val Sta
827 .06 1002.18

nurn= 3
n Val Sta

.035 1048.85
n Val

.06

Bank Sta: Left Right
1002.18 1048.85

Left Levee Station=

CROSS SECTION OUTPUT

Lengths: Left Channel Right
42.77 42.77 42.77

966.66 Elevation= 1423.54

Profile #PF 1

Coeff Contr.
.3

Expan.
.5

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev. (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/ s)
Max Chi Dpth (ft)

1424.68
0.01

1424.67
1420.29

0.000042
1023.00

782.01
0.42
6.95

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 1ft)

Left OB
0.060
42.77

757.17
757.17
316.68
175.18

0.42
4.32

Channel
0.035
42.77

301. 28
301.28
287.91
46.67

0.96
6.46

Right OB
0.060
42.77

1406.47
1406.47

418.41
560.16

0.30
2.51



I
I
I
I
I

Cony. Total (cfs) 157307.0 Cony. (cfs) 48695.7 44271.7 64339.6

Length Wtd. (ft) 42.77 Wetted Per. (ft) 180.93 46.79 560.24

Min Ch EI (ft) 1417.72 Shear (lb/sq ft) 0.01 0.02 0.01

Alpha 2.02 Stream Power (lb/ft s) 0.00 0.02 0.00

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 2.97 7.10 16.81

C & E Loss (ft) 0.19 Cum SA (acres) 2.06 3.50 13.44

Warning: The cross-section end points had to be extended vertically for the computed water
surface.
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 downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

RIVER: RIVER-1
RS: 1204

num= 3
n Val Sta

.035 1031.29

Manning's n Values
Sta n Val Sta
248 .06 975.92

rr bridge
num=

Elev
1420.21
1421. 79
1423.49
1425.03
1417.72
1426.68
1430.15

Sta E1ev
504.97 1421.69
713.25 1423.41
895.01 1425.06
975.92 1425.83

1020.38 1417.98
1269.53 1427.74
1685.36 1430.54

Sta E1ev
298.26 1420.28
710.55 1423.39
890.19 1425.02
973.16 1425.58

1016.93 1417.77
1227.97 1427.58
1671.41 1430.43

n Val
.06

E1ev
1420.26
1421.84
1424.26
1424.64
1417.73
1426.97
1430.16

35
Sta

294.19
525.78
808.12
903.31

1012.65
1109.34
1639.19

CROSS SECTION
REACH: Reach~l

INPUT
Description: us side of
Station Elevation Data

Sta Elev Sta
248 1419.9 289.65

510.~1 1421.1 519.85
717.06 1423.5 720.35
898.04 1425.1 900.85

1002.18 1418.9 1009.17
1031.29 1426.3 1074.66
1433.38 1429.1 1638.62

I
I
I

I

I
Bank Sta: Left Right

975.92 1031.29
Left Levee Station=

Lengths: Left Channel Right
56.52 56.52 56.52

975.92 Elevation= 1425.83

Coeff Contr.
.3

Expan.
.5

I
I
I
I

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Opth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch EI (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

Profile iPF 1

1424.48
0.65

1423.83
1422.31

0.004056
1130.00

44.54
6.47
6.11

17742.2
1.00

1417.72
1.00
0.00
0.00

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (<::fs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Cony. (cfs)
Wetted Per. (ft)
Shear (Ib/ sq f t )
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB

1. 00

2.60
1.97

Channel
0.035
1.00

174.76
174.76

1130.00
44.54

6.47
3.92

17742.2
47.26

0.94
6.06
6.87
3.45

Right OB

1.00

16.12
13 .16

INPUT
Description: Railroad bridge
Distance from Upstream XS 1
Deck/Roadway Width 15
Weir Coefficient 2.6
Bridge Deck/Roadway Skew
Upstream Deck/Roadway Coordinates

num= 4
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
872 1425.5 970 1426.1 1424.1

1075 1426.7

I
I
I

BRIDGE
REACH: Reach-1

RIVER: RIVER-1
RS: 1203.9

Sta Hi Cord Lo Cord
1030 1426.4 1424.4

I
Upstream Bridge Cross Section Data
Station Elevation Data num= 35

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

I



248 1419.9 289.65 1420.21 294.19 1420.26 298.26 1420.28 504.97 1421.69
510.81 1421.7 519.85 1421.79 525.78 1421. 84 710.55 1423.39 713.25 1423.41
717.06 1423.5 720.35 1423.49 808.12 1424.26 890.19 1425.02 895.01 1425.06
898.04 1425.1 900.85 1425.03 903.31 1424.64 973.16 1425.58 975.92 1425.83

1002.18 1418.9 1009.17 1417.72 1012.65 1417.73 1016.93 1417.77 1020.38 1417.98
1031.29 1426.3 1074.66 1426.68 1109.34 1426.97 1227.97 1427.58 1269.53 1427.74
1433.38 1429.1 1638.62 1430.15 1639.19 1430.16 1671.41 1430.43 1685.36 1430.54

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
248 .06 975.92 .035 1031.29 .06

Bank Sta: Left Right Coeff Contr. Expan.
975.92 1031.29 .3 .5

Left Levee Station= 975.92 E1evation= 1425.83

Sta Hi Cord Lo Cord
1030 1426.4 1424.4

'Sta Hi Cord Lo Cord
970 1426.1 1424.1

Deck/Roadway Coordinates
4

Hi Cord Lo Cord
1425.5
1426.7

Downstream
num=
Sta
872

1075

Cross
Data

Sta
289.65
519.85
720.35
900.85

1009.17
1074.66
1638.62

Downstream Bridge
Station Elevation

Sta Elev
248 1419.9

510.81 1421.7
717.06 1423.5
898.04 1425.1

1002.18 1418.9
1031.29 1426.3
1433.38 1429.1

Section Data
num= 35

Elev Sta Elev
1420.21 294.19 1420.26
1421.79 525.78 1421.84
1423.49 808.12 1424.26
1425.03 903.31 1424.64
1417.72 1012.65 1417.73
1426.68 1109.34 1426.97
1430.15 1639.19 1430.16

Sta Elev
298.2.6 1420;28
710.55 1423.39
890.19 1425.02
973.16 1425.58

1016.93 1417.77
1227.97 1427.58
1671.41 1430.43

Sta Elev
504.97 1421.69
713.25 1423.41
895.01 1425.06
975.92 1425.83

1020.38 1417.98
1269.53 1427.74
1685.36 1430.54

Manning's n Values
Sta n Val Sta
248 .06 975.92

num= 3
n Val Sta

.035 1031. 29
n Val

.06

Bank Sta: Left Right.
975.92 1031.29

Left Levee Station=

Coeff Contr. Expan.
.3 .5

975.92 Elevation= 1425.83

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used 'in spillway design
Spillway height used in design
Weir crest shape

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95

Broad Crested

Number of Bridge Coefficient Sets 1

Low Flow Methods and Data
Energy

Selected Low Flow Methods Energy

High Flow Method
Energy Only

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth

inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Profile #PF 1
Opening : Bridge #1

E.G. US. (ft)
W.S. us. (ft)
Q Total (cfs)
Q Bridge (cfs)
Q Weir (cfs)
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Submerg

1424.48
1423.83
1130.00
1130.00

Element
E.G. Elev (ft)
W. S. Elev (ft)
Crit W.S. (ft)
Max ChI Dpth (ft)
Vel Total (ft/s)
Flow Area (sq ft)
Froude # ChI

Inside BR US
1424.47
1423.82
1422.31

6.10
6.47

174.58
0.58

Inside BR DS
1424.40
1423.71
1422.31

5.99
6.67

169.45
0.60



I
I
I
I

Weir Max Depth (f t)
Min Top Rd (ft)
Min El Prs (ft)
Delta EG (ft)
Del ta WS (f t)
BR Open Area (sq ft)
BR Open Vel (ft/s)
Coef of Q
Br Sel Method

1425.83
1424.39

0.62
1.49

195.30
6.67

Energy only

Specif Force (cu ft)
Hydr Depth (ft)
W.P. Total (ft)
Conv. Total (cfs)
Top Width (ft)
Frctn Loss (ft)
C & E Loss (ft)
Shear Total (lb/sq ft)
Power Total (lb/ft s)

657.41
3.92

47.24
17717.6

44.52
0.06
0.01
0.94
6.07

644.34
3.86

46.59
17014.1

43.93
0.29
0.25
1.00
6.68

flow. The momentum answer has been disregarded.
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 (ups.tream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

I
I

Note:
weir

Momentum answer is not valid if the water surface is above the low chord or if there is

CROSS SECTION RIVER: RIVER-1
REACH: Reach-l RS: 1188

INPUT
Description: ds side of rr bridge
Station Elevation Data num= 35

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
248 1419.9 289.65 1420.21 294.19 1420.26 298.26 1420.28 504.97 1421.69

510.81 1421.7 519.85 1421.79 525.78 1421.84 710.55 1423.39 713.25 1423.41
717.06 1423.5 720.35 1423.49 808.12 1424.26 890.19 1425.02 895.01 1425.06
898.04 1425.1 900.85 1425.03 903.31 1424.64 973.16 1425.58 975.92 1425.83

1002.18 1418.9 1009.17 1417.72 1012.65 1417.73 1016.93 1417.77 1020.38 1417.98
1031. 29 1426.3 1074.66 1426.68 1109.34 1426.97 1227.97 1427.58 1269.53 1427.74
1433.38 1429.1 1638.62 1430.15 1639.19 1430.16 1671.41 1430.43 1685.36 1430.54

Manning'S n Values num= 3
Sta n Val Sta n Val Sta n Val
248 .06 975.92 .035 103i.29 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
975.92 1031.29 56.52 56.52 56.52 .3 .5

Left Levee Station= 975.92 El'evation= 1425.83

I
I
I
I
I
I

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

Profile #PF 1

1423.86
1. 53

1422.33
1422.33

0.013044
1130.00

36.92
9.92
4.61

9893.9
56.52

1417.72
1.00
0.23
0.67

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. (cis)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB

56.52

2.60
1.97

Channel
0.035
56.52

113.93
113.93

1130.00
36.92
9.92
3.09

9893.9
38.94
2.38

23.63
6.67
3.40

Right OB

56.52

16.12
13.16

I
I

I

Warning: The energy equation could not be balanced within the specified number of iterations.
The

program used critical depth for the water surface and continued on with the
calculations.
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 downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.
Warning: During the standard step iterations. when the assumed water surface was set equal to

critical depth, the calculated water surface came back below critical depth. This
indicates



that there is not a valid subcritical answer. The program defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical depth with the
lowest, valid.

energy was used.

CROSS SECTION
REACH: Reach-l

RIVER: RIVER-l
RS: 1147

Elev
1414.06
1414.44
1414.96
1415.32
1415.72
1416.24
1416.77
1416.96
1417.22
1418.01
1418.42
1418.89
1422.79
1418.18
1421.94

1421.8
1421.4

1420.52
1420.63
1421.11
1421.66
1421.78
1422.26
1422.64
1423.18
1423.67
1424.04
1424.57
1425.02
1425.53
1426.01

Sta
234.03
299.41
363.83
438.19
504.28
586.31
648.43
697.86
755.71
820.14
882.11
934.35

970.5
1000.7

1047.97
1084.57
1126.67
1159.89
1199.78
1260.66
1326.49
1381.13
1444.08
1516.92
1573.95
1645.61
1689.29
1761. 78
1830.61
1891.14
1935.97

E1ev
1414.02
1414.44
1414.77

1415.2
1415.78
1416.17
1416.7

1416.94
1417.21
1417.94
1418.4

1418.69
1422.38
1418.06
1421.61
1421.77
1421.81
1420.54

1420.6
1421. 08
1421.61
1421.78

1421. 9
1422.52
1423.01
1423.31
1423.96

1424.5
1424.95
1425.38

1426

esist us60
156

Sta Elev Sta
210.23 1413.9 226.71
275.83 1414.37 296.52
332.24 1414.54 353.12
407.63 1415.16 417.34
479.96 1415.67 492.44
560:92 1416.15 574.25
619.54 1416.61 633.07
675.83 1416.9 688.24
729.98 1417.05 754.08
789.68 1417.61 813.76
860.19 1418.37 870.25
920.64 1418.57 925.88
961.12 1422.33 962.16
988.97 1417.12 998.75

1022.37 1419.54 1030.42
1057.48 1421.97 1080.66
1113.56 1421.81 1113.64
1148.76 1420.84 1158.91
1184.69 1420.58 1189.19
1230.54 1420.851247.49
1299.18 1421.62 1320.05
1373.67 1421.78 1374.72
1417.46 1421.89 1422.04
1493.35 1422.47 1497.02
1546.49 1422.95 1549.73
1605.81 1423.25 1612.04
1677.56 1423.95 1679.08
1733.87 1424.37 1754.32
1795.07 1424.79 1811.27
1861.16 1425.15 1878.13
1918.64 1425.87 1932.45

INPUT
Description: swale between rr and
Station Elevation Data num=

Sta Elev Sta Elev
194 1413.8 202.35 1413.8

249.38 1414.1 270.04 1414.31
308.89 1414.4 324.82 1414.48

379.4 1415.1 390.96 1415.16
447.97 1415.3 456.97 1415.47

531.3 1415.9 545.17 1416.05
598.49 1416.3 608.78 1416.46
659.81 1416.9 667.91 1416.88

710.7 1417 726.33 1417.04
783.25 1417.6 786.14 1417.58
837.19 1418.1 854.19 1418.32
896.91 1418.2 904.19 1418.25
934.49 1418.9 960.01 1422.31
974.86 1422.9 988.59 1417.28

1009.29 1418.2 1017.48 1418.15
1050.49 1422 1054.25 1422.05
1100.5 1421.7 1109.53 1421.6
1133.2 1421.3 1140.9 1421.07

1162.08 1420.5 1169.63 1420.48
1208.82 1420.6 1221.62 1420.76
1273.59 1421.4 1277.91 1421.46
1346.11 1421.8 1349.39 1421.78
1397.63 1421.8 1400.37 1421.84
1449.55 1422.3 1470.53 1422.47

1520 1422.6 1538.54 1422.86
1577.24 1423.2 1584.3 1423.16
1652.01 1423.7 1672.57 1423.91
1706.24 1424.2 1708.87 1424.21

1786 1424.6 1791.55 1424.74
1839.54 1425 1858.96 1425.15
1899.24 1425.7 1905.64 1425.77
1944.64 1426.1

Manning's n Values
Sta n val Sta
194 .06 974.86

num= 3
n Val Sta

.035 1030.42
n Val

.06

Expan.
.5

Coeff Contr.
.3

Lengths: Left Channel Right
70 70 70
Elevation= 1422.9
Elevation= 1421.94

Right
1030.42
Station= 974.86
Station= 1047.97

Bank Sta: Left
974.86

Left Levee
Right Levee

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1422.49
0.19

1422.30
1421.12

0.001935
1130.00

473.05
2.08
8.50

25686.2
70.00

1417.12
2.87
0.13
0.03

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (£t/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 OB

70.00

2.60
1. 97

Channel
0.035
70.00

186.74
186.74
782.07

54.09
4.19
3.45

17777.2
55.62
0.41
1. 70
6.48
3.34

Right OB
0.060
70.00

356.00
356.00
347.93
418.96

0.98
0.85

7908.9
419.01

0.10
0.10

15.89
12.89

CROSS SECTION
REACH: Reach-l

RIVER: RIVER-1
RS: 1078

. I



INPUT
Description: us face of exist. us60 bridge
Station Elevation Data num= 56

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
449 1417.3 499.86 1417.73 538.24 1418.02 596.88 1418.65 631.81 1418.99

682.41 1419.2 690.22 1419,25 697.08 1419.3 704.8 1419.33 715.39 1419.37
823.34 .. 1420.5 825.65 1420.52 854.81 1420.84 907.66 1421.38 911.55 1421.42
913.78 1421.5 951.46 1421.73 965.61 1421.83 976.49 1421.92 980 1417.2

1000 1417.2 1020 1417.2 1048 1422.3 1066.02 1422.57 1100.63 1422.77
1113 .14 1422.8 1155.75 1422.99 1195.62 1423.31 1223.6 1423.5 1264,85 1423.81
1303.89 1424 1345.19 1424.29 1372 1424.45 1397.67 1424.57 1412.34 1424.65
1454.44 1425 1460.85 1425 1461.93 1425.01 1486.02 1425.11 1512.93 1425.23
1544.89 1425.5 1561.53 1425.57 1562.46 1425.59 1605.2 1425.87 1656.83 1426.15
1675.75 1426.3 1712.27 1426.47 1745.43 1426.73 1772 .62 1426.95 1799.35 1427.18
1842.26 1427.6 1859.84 1427.73 1875.41 1427.86 1922.97 1428.18 1980.06 1428.57
1992.54 1428.6

I
I
I
I
I
I
I

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
449 .06 449 .035 1992.54 .06

Bank Sta: Left Right Lengths: Left Channel Right
449 1992.54 399.84 399.84 399.84

Left Levee Station= 976.49 Elevation= 1422.95

Coeff COntr.
.3

Expan.
.5

I
I
I
I

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch EI (ft)
Alpha
Frctn Loss (ft)
C & E Loss (it)

Profile #PF 1

1422.34
0.28

1422.06
1419.90

0.001745
1130.00

70.19
4.22
4.86

27047.4
399.84

1417.20
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)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB

399.84

2.60
1.97

Channel
0.035

399.84
268.04
268.04

1130.00
70.19

4.22
3.82

27047.4
73.15

0.40
1. 68
6.11
3.24

Right OB

399.84

15.60
12.55

INPUT
Description:
Distance. from Upstream XS .1
Deck/Roadway Width 220
Weir Coefficient 2.6
Bridge Deck/Roadway Skew
Upstream Deck/Roadway Coordinates

num= 4
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
880 1421.5 980 1422.5 1420.5 1020 1422.5 1420.5

1160 1423.5

Upstream Bridge Cross Section Data
Station Elevation Data num= 56

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
449 1417.3 499.86 1417.73 538.24 1418.02 596.88 1418.65 631. 81 1418.99

682.41 1419.2 690.22 1419.25 697.08 1419.3 704.8 1419.33 715.39 1419.37
823.34 1420.5 825.65 1420.52 854.81 1420.84 907.66 1421.38 911.55 1421.42
913.78 1421.5 951.46 1421.73 965.61 1421.83 976.49 1421.92 980 1417.2

1000 1417.2 1020 1417.2 1048 1422.3 1066.02 1422.57 1100.63 1422.77
1113 .14 1422.8 1155.75 1422.99 1195.62 1423.31 1223.6 1423.5 1264.85 1423.81
1303.89 1424 1345.19 1424.29 1372 1424.45 1397.67 1424.57 1412.34 1424.65
1454.44 1425 1460.85 1425 1461. 93 1425.01 1486.02 1425.11 1512.93 1425.23
1544.89 1425.5 1561. 53 1425.57 1562.46 1425.59 1605.2 1425.87 1656.83 1426.15
1675.75 1426.3 1712.27 1426.47 1745.43 1426.73 1772.62 1426.95 1799.35 1427.18
1842.26 1427.6 1859.84 1427.73 1875.41 1427.86 1922.97 1428.18 1980.06 1428.57
1992.54 1428.6

RIVER: RIVER-l
RS: 1076.9I

I
I
I
I
I
I
I
!

CULVERT
REACH: Reach-l

Manning's n Values num= 3



Sta n Val Sta n Val Sta n Val
449 .06 449 .035 1992.54 .06

Bank Sta: Left Right Coeff Contr. Expan.
449 1992.54 .3 .5

Left Levee Station= 976.49 Elevation= 1422.95

bownstream Deck/Roadway Coordinates
nurn= 4
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
880 1421.5 980 1422.5 1420.5

1160 1423.5

Sta Hi Cord Lo Cord
1020 1422.5 1420.5

Sta E1ev Sta Elev
888.19 1420.96 900.58 1420.65
920.17 1419.6 '927.8 1419.57
959.23 1420.04 962.88 1420.34

977.6 1421.35 978.5 1416.7
1027.3 1418.7 1038.4 1418.93

1059.87 1419 1065.82 1418.79
1091.31 1418.39 1105.01 1418.51
1144.93 1418.68 1167.35 1418.28
1223.94 1418.87 1233.71 1418.9

1287.9 1419.33 1300.98 1419.38
1331.84 1419.43 1342.78 1419.59
1382.28 1419.87 1386.88 1420.03
1421. 08 1419.93 1421.9 1419 ...'99
1437.56 1420.26 1438.23 1420.31
1494.01 1422.39 1498.53 1422.A9
1545.21 1422.89 1558.83 1423.28
1590.73 1423.81 1606.58 1423.25
1648.18 1424.38 1664.42 1424.87
1711.27 1425.29 1713.04 1425.31
1764.75 1425.23 1765.52 1425.25
1813.86 1425.68 1837.15 1425.68
1882.33 1426.15 1882.49 1426.15
1913.89 1426.36 1914.7 1426.35
1951.61 1426.22 1962.47 1426.25
2010.17 1426.73 2019.67 1426.75
2062.06 1427.21 2076.33 1427.2
2125.77 1427.42 2132.37 1427.47
2158.99 1427.75 2185.89 1427.7
2228.46 1426.522235.53 1426.53
2273.49 1427.56 2280.89 1427.67

E1ev
1420.88
1420.11
1419.94
1420.95
1419.45
1418.93
1418.34
1418.63
1418.81
1419.04
1419.37
1419.95
1420.12
1420.25
1422.29
1422.99
1423.72
1424.22
1425.13
1425.24
1425.17
1426.11
1426.41
1426.1

1426.57
1427.15
1427.25
1427.67
1426.75
1427.25

Cross Section Data
Data num= 152

Sta E1ev Sta
883.19 1420.82 886.26
910.38 1420.36 913.47
939.8 1419.55 957.01

972.92 1421.14 973.03
1021.5 1416.7 1022.5

1043.35 1418.94 1048.75
1084.09 1418.36 1086.46
1133.68 1418.62 1139.88
1196.51 1418.72 1215.09
1266.29 1419.02 1271.23
1308.27 1419.26 1323.25
1360.64 1419.95 1361.18
1415.24 1420.1 1417.12
1432.44 1420.14 1436.69
1474.97 1422.04 1486.47
1528.91 1423.01 1532.57
1577.85 1423.7 1581.94
1623.87 1424.04 1641.39
1689.18 1424.79 1697.81

1738.4 1424.96 1763.75
1789.43 1425.16 1789.64
1842.04 1425.77 1862.92

1900 1426.28 1909.68
1923.36 1426.2 1928.36
1993.82 1426.56 2000.18
2053.09 1427.14 2058.07
2093.99 1427.24 2095.45
2151.52 1427.66 2152.22
2199.34 1427.4 2224.56
2254.36 1426.56 2265.2
2289.57 1427.65

Downstream Bridge
Station Elevation

Sta Elev
879 1420.7

906.14 1420.5
934.73 1419.6
969.02 1421

1000 1416.7
1041.15 1418.9
1077.8 1418.5

1111.19 1418.6
1194.61 1418.7
1244.14 1419
1303.81 1419.3
1359.26 1419.9

1407.4 .:1420.1
1424.17 1420
1467.47 1421. 7

1517 1422.8
1564.79 1423.5
1615.23 1424
1670.83 1424.9
1730.65 1425.2
1784.22 1425.2
1839.58 1425.7
1888.82 1426.2
1916.69 1426.3
1965.38 1426.3

2025.9 1426.9
2092.8 1427.3

2141.44 1427.7
2189.7 1427.7

2247.26 1426.5
2287.23 1427.6

Manning's n Values
Sta n Val Sta
879 .06 977.6

num=
n Val

.013

3
Sta

1022.5
n Val

.06

Bank Sta: Left Right Coeff Contr. Expan.
977.6 1022.5 .3.5

Ineffective Flow nurn= 1
Sta L Sta R Elev

1022.5 2289.57 1425
Left Levee Station= 977.6 Elevation= 1421.35

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95

Broad Crested

Number of Culverts 1

Culvert Name Shape Rise Span
Culvert #1 Box 4 10
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

65 220 .013 .62
Exit Loss Coef

.1



I
I Number of Barrels = 4

Upstream Elevation 1417.2

I
Centerline Stations

Sta. Sta. Sta. Sta.
983.625 994.5421005.4581016.375

Downstream Elevation = 1416.7
Centerline Stations

I Sta. Sta. Sta. Sta.
983.625 994.5421005.4581016.315

CULVERT OUTPUT Profile #PF 1

I
Culvert ID : Culvert #1

Culv Q (cfs) 1130.00 Culv Vel In (ft/s) 8.25
# Barrels 4 Culv Vel Out (ft/s) 7.80
Q Barrel (cfs) 282.50 Culv Inv El Up (ft) 1417.20

I
E.G. US. (ft) 1422.34 Culv Inv El Dn (ft) 1416.70
W.S. US. (ft) 1422.06 Culv Frctn Ls (ft) 0.41
Delta EG (ft) 1.23 Culv Ext Lss (ft) 0.16
Delta WS (ft) 1. 74 Culv Ent Lss (ft) 0.66
E.G. IC (ft) 1421.96 Q Weir (cfs)

I
E.G. OC (ft) 1422.34 Weir Sta Lft (ft)
Culvert Control Outlet Weir Sta Rgt (ft)
Culv WS In (ft) 1420.62 Weir SubInerg
culv WS Out (ft) 1420.32 weir "Max Depth (ft)
Culv Nm1 Depth (ft) 3.28 Weir Avg Depth (ft)

I Culv Crt Depth (ft) 2.92 Wr Flw Area (sq ft)
Culv Ful Lngh (ft) Min Top Rd (ft) .1422.46

CROSS SECTION RIVER: RlVER-l

I REACH: Reach-l RS: 857

INPUT
Description:

152

I
Station Elevation Data num=

Sta Elev "Sta E1ev Sta Elev Sta Elev Sta Elev
879 1420.7 883.19 1420.82 886.26 1420.88 888.19 1420.96 900.58 1420.65

906.14 1420.5 910.38 1420.36 913.47 1420.11 920.17 1419.6 927.8 1419.57
934.73 1419.6 939.8 1419.55 957.01 1419.94 959.23 1420.04 962.88 1420.34

I
969.02 1421 972.92 1421.14 973.03 1420.95 977 .6 1421.35 978.5 1416.7

1000 1416.7 1021. 5 1416.7 1022.5 1419.45 1027.3 1418.7 1038.4 1418.93
1041.15 1418.9 1043.35 1418.94 1048.75 1418.93 1059.87 1419 1065.82 1418.79

1077 .8 1418.5 1084.09 1418.36 1086.46 1418.34 1091.31 1418.39 1105.01 1418.51
1111.19 1418.6 1133.68 1418.62 1139.88 1418.63 1144.93 1418.68 1167.35 1418.88

I 1194.61 1418.7 1196.. 51 1418.72 1215.09 1418.81 1223.94 1418.87 1233.71 1418.9
1244.14 1419 1266.29 1419.02 1271.23 1419.04 1287.9 1419.33 1300.98 1419.38
1303.81 1419.3 1308.27 1419.26 1323.25 1419.37 1331. 84 1419.43 1342.78 1419.59
1359.26 1419.9 1360.64 1419.95 1361.18 1419.95 1382.28 1419.87 1386.88 1420.03

I
1407.4 1420.1 1415.24 1420.1 1417.12 1420.12 1421.08 1419.93 1421. 9 1419.99

1424.17 1420 1432.44 1420.14 1436.69 1420.25 1437.56 1420.26 1438.23 1420.31
1467.47 1421.7 1474.97 1422.04 1486.47 1422.29 1494.01 1422.39 1498.53 1422.49

1517 1422.8 1528.91 1423.01 1532.57 1422.99 1545.21 1422.89 1558.83 1423.28
1564.79 1423.5 1577.85 1423.7 1581. 94 1423.72 1590.73 1423.81 1606.58 1423.85

I
1615.23 1424 1623.87 1424.04 1641. 39 1424.22 1648.18 1424.38 1664.42 1424.87
1670.83 1424.9 1689.18 1424.79 1697.81 1425.13 1711.27 1425.29 1713.04 1425.31
1730.65 1425.2 1738.4 1424.96 1763.75 1425.24 1764.75 1425.23 1765.52 1425.25
1784.22 1425.2 1789.43 1425.16 1789.64 1425.17 1813.86 1425.68 1837.15 1425.68
1839.58 1425.7 1842.04 1425.77 1862.92 1426.11 1882.33 1426.15 1882.49 1426.15

I
1888.82 1426.2 1900 1426.28 1909.68 1426.41 1913.89 1426.36 1914.7 1426.35
1916.69 1426.3 1923.36 1426.2 1928.36 1426.1 1951. 61 1426.22 1962.47 1426.25
1965.38 1426.3 1993.82 1426.56 2000.18 1426.57 2010.17 1426.73 2019.67 1426.75

2025.9 1426.9 2053.09 1427.14 2058.07 1427.15 2062.06 1427.21 2076.33 1427.2
2092.8 1427.3 2093.99 1427.24 2095.45 1427.25 2125.77 1427.42 2132.37 1427.47

I 2141.44 1427.7 2151.52 1427.66 2152.22 1427.67 2158.99 1427.75 2185.89 1427.7
2189.7 1427.7 2199.34 1427.4 2224.56 1426.75 2228.46 1426.52 2235.53 1426.53

2247.26 1426.5 2254.36 1426.56 2265.2 1427.25 2273.49 1427.56 2280.89 1427.67
! 2287.23 1427.6 2289.57 1427.65

I Manning'S n Values num= 3
Sta n Val Sta n Val Sta n Val
879 .06 977 .6 .013 1022.5 .06

I
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

977.6 1022.5 197.06 197.06 197.06 .3 .5
Ineffective Flow num= 1

I



Sta L Sta R Elev
1022.5 2289.57 1425

Left Levee Station= 977.6 Elevation= 1421.35

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length wtd. (ft)
Min ch EI (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

Profile #PF I

1421.10
0.78

1420.32
1419.45

0.000814
1130.00

460.67
7.10
3.62

39600.4
197.06

1416.70
1.00
0.07
0.31

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 tt)
Stream Power (lb/ft s)
Cum Volume (·acre-ft)
Cum SA (acres)

Left OB

197.06

2.60
1.97

Channel Right OB
0.013

197.06 197.06
159.23
159.23 489.75

1130.00
44.70 415.97

7.10
3.56

39600.4
49.61

0.16
1.16
4.15 13 .36
2.71 10.64

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 downstream conveyance) is less

than 0.7 or greater than 1.4. This may 'indicate the need for additional cross sections.

CROSS SECTION
REACH: Reach-1

RIVER: RIVER-1
RS: 747

INPUT
Description:
Station Elevation Data

Sta Elev Sta
857 1420.4 857.94

883.08 1419.6 889.53
929.791418 934.06
965.66 1419.8 966.75

990 1415.05 1000
1023.22 1418.04 1026.3
1082.62 1418.13 1093.15
1123.62 1418.21 1129~~2

1168.35 1418.3 1174.04
1214.61 1418.39 . 1216.7
1270.28 1418.57 1282.19
1318.4 1418.78 1326.36

1360.74 1419.17 1368.31
1428.85 1419.87 1448.05

1464.7 1420.08 1468.98
1498.18 1419.81 1501.24
1541.24 1420.67 1548.54
1582.48 1421.56 1594.99
1625.15 1421.87 1629.69
1649.92 1423.08 1663.53
1705.67 1423.55 1714.58
1730.23 1422.93 1758.3

-1794.53 1421.6 1795.95
1866.63 1421.61 1866.82
1905.12 1421.37 1911.15
1935.53 1422.15 1950.29
1998.58 1422.42 2010.66
2041.85 1422.69 2058.68

2096.9 1423.03 2106.6
2125.03 1423.37 2130.06
2161.85 1423.96 2163.24
2183.18 1424.4 2187.32
2224.97 1424.79 2231.03
2283.91 1425 2296.75
2342.41 1424.82 2363.41
2399.77 1424.36 2405.96
2439.22 1424.33 2440.05
2460.74 1424.74 2461.1

num= 188
Elev Sta

1420.42 864.05
1419.07 893.74
1417.89 943.13
1419.86 970.93
1415.05 1010
1418.04 1049.38
1418.18 1102.57
1418.21 1140.85
1418.351184.71

1418.4 1243.21
1418.63 1284.26
1418.73 1341.2
1419.24 1383.64
1419.98 1451.53
1420.05 1477.44
1419.79 1508.83
1420.83 1552.64
1421. 74 1604.76
1422.39 1642.82

1423.9 1668.25
1423.42 1723.24
1422.131760.31
1421.57 1797.76
1421. 61 1893.46
1421. 87 1912.54
1422.16 1960.86
1422.46 2021.24
1422.73 2074.46
1423.11 2113.14
1423.35 2137.19
1423.95 2177.73
1424.11 2190.58
1424.81 2249.58
1424.91 2313.26
1424.82 2368.41
1424.23 2422.34
1424.34 2448.78
1424.77 2463.58

Elev Sta Elev
1420.47 871.13 1420.28
1418.69 902.65 1418.64
1418.51 946.01 1418.71
1419.29 976.39 1418.48
1415.05 1019 1419.35
1418.2 1057.56 1418.23
1418.1 1107.9 1418.1
1418.3 1153.9 1418.28
1418.3 1205.33 1418.39
1418.5 1249.55 1418.49
1418.6 1286.69 1418.64
1418.6 1348.51 1418.79
1419.4 1397.63 1419.57
1420.1 1453.23 1420,08
1419.7 1477.81 1419.69
1419.7 1518.29 1420.~8

1420.9 1565.32 1421.33
1421.8 1610.85 1421.9
1422.7 1644.61 1422.81
1423.4 1683.59 1423.47
1423.2 1726.14 1423.12
1422.1 1762.72 1422.03
1421.6 1828.71 1421.5
1421.8 1897.27 1421.75

1422 1914.45 1422.02
1422.2 1970.27 1422.24
1422.5 2036.35 1422.68
1422.7 2077.89 1422.71
1423.1 ~117.3 1423.23
1423.4 2148.11 1423.85
1424.1 2178.42 1423.93
1424.2 2199.34 1424.55
1425.1 2256.97 1425.17
1424.7 2321.22 1424.68
1424.8 2382.58 1424.66
1424.2 2431.15 1424.18
1424.5 2450.25 1424.43
1424.3

Sta
880.87
908.91
957.44

977.6
1021.05
1072.73

1117.4
1160.21
1209.64
1254.24
1316.17
1356.43
1418.57
1459.36

1491.3
1531.34

1574
1613.7
1647.2

1685.37
1729.99
1774.14
1840.85
1901.77
1932.53
1984.16
2038.31
2082.02
2124.73
2148.83
2178.94
2216.04
2276.09
2336.76
2394.11
2438.15
2454.93

Elev
1419.88
1418.6

1419.72
1421. 25
1417.99
1418.16
1418.17
1418.33
1418.44
1418.51
1418.77
1419.14
1419.81
1420.13
1420.04
1420.41
1421.41
1421. 85
1422.92
1423.46
1422.94
1422.08
1421.59
1421. 56
1422.15

1422.3
1422.69
1422.73
1423.37
1423.88
1424.11
1424.73
1425.07
1424.85

1424.5
1424.3

1424.15

Manning'S n Values num= 3



I

CROSS SECTION OUTPUT

Sta n Val
977.6 .013

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. ~lope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E LOss (ft)

Bank Sta: Left
977.6

Left Levee

Right OB
0.060

100.59
867.82
867.82
429.06
518.02

0.49
1.68

30297.2
518.49

0.02
0.01

10.29
8.53

Expan.
.5

Channel
0.013

100.59
170.77
170.77
700.94

40.02
4.10
4.27

49495.1
42.29

0.05
0.21
3.41
2.52 .

2.60
1. 97

100.59

Left OB

Coeff Contr.
.3

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)
Cum Volume (acre-ft)
Cum SA (acres)

Sta n Val
101.9 .06

1420.72
0.16

1420.56
1419.26

0.000201
1130.00

558.04
1.09
5.51

79792.3
100.59

1415.05
8.91
0.03
0.12

Lengths: Left Channel Right
100.59 100.59 100.59

977.6 Elevation= 1421.25

Profile #PF 1

Right
1019

Station=

n Val
.06

Sta
857

I

I

I

I

I

I

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

RIVER: RIVER-1
RS: 647

I
I
I
I

I
I

CROSS SECTION
REACH: Reach-1

INPUT
Description: us face of
Station Elevation Data

Sta Elev Sta
836 1419.3 844.71

894.52 1418.9 895.77
917.81 1418.7 922.74
950.78 1419.3 953.15

977.6 1421.15 990
1022.53 1417.9 1028.55
1066.3 . 1418.3 1'081.64

1109.47 1418.8 1136.29
1216.32 1419.9 1224.62
1273.96 1420.5 1317.42
1366.67 1421.1 1451.52
1560.14 1421.8 1570.4
1751.77 1422.1 1763.41
1865.84 1421.7 1871~75

1965.77 1421.7 1966.21
2050.95 1422.2 2054.65
2140.33 1422.9 2191.77

2369.3 1424 2460.98

Manning's n Values
Sta n Val Sta
836 .06 977.6

hv road
num=

Elev
1419.48
1418.87
1418.74
1419.41
1414.95

1417.9
1418.64
1418.96

1420
1420.6

1421. 42
1421.8

1422.05
1421.65

1421.7
1422.25
1423.41
1424.04

num=
n Val

.013

89
Sta

866.55
902.93
928.18
964.18

1000
1030.35

1085.3
1171.11
1125.86
1319.79
1457.99
1655.34
1766.11
1913.1
1970.9

2087.93
2198.97
2462.63

3
Sta

1019

Elev
1419.23
1418.85
1418.81
1419.07
1414.95
1417.92

1418.7
1419.28
1420.01
1420.63
1421.43

1422.1
1422.04
1421. 62
1421.71
1422.36
1423.47
1424.06

n Val
.06

St.a Elev
880.09 1418.98
906.14 1418.83
938.49 1419.23
965.56 1418.97

1010 1414.95
1048.9 1418.05

1090.51 1418.75
1175.23 1419.3
1234.52 1420.11
1321. 36 1420.63
1483.09 1421.53
1663.11 1422.13
1842.48 1421.67
1917.86 1421.61
2014.45 1421.87
2090.76 1422.38
2283.77 1424.22
2492.94 1424.16

Sta Elev
885.55 1419.02
91.2.98 1418.87
941. 86 1419.35
967.87 1418.91

1019 1419.25
1055.42 1418.17

1108.3 1418.81
1180.28 1419.37
1265.13 1420.4
1358.62 1421.05
1508.59 1421.6
1700.82 1422.14

1845.6 1421.67
1918.65 1421. 6
2017.28 1421.88
2137.64 1422.88
2367.87 1424.04

I
Bank Sta: Left

977.6
Left Levee

Right
1019

Station=

Lengths: Left Channel Right
100 100 100

977.6 Elevation= 1421.15

Coeff Contr.
.3

Expan.
.5

I
I
I

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft).
Cri t W. S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)

Profile #PF 1

1420.57
0.56

1420.01
1419.20

0.000556
1130.00

245.50
2.95
5.06

47941.3
100.00

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)

Left OB

100.00

Channel
0.013

100.00
152.85
152.85
985.57

39.11
6.45
3.91

41813.6
41.28

Right OB
0.060

100.00
230.23
230.23
144.43
206.39

0.63
1.12

6127.6
206.65

I



Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1414.95
4.17
0.08
0.18

shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

2.60
1.97

0.13
0.83
3.03
2.43

0.04
0.02
9.02
7.69

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 downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Reach-l

RIVER: RIVER-1
RS: 600

hv road
num=

Elev
1419.48
1418.87
1418.74
1419.41

1414.9
1417.9

1418.64
1418.96

1420
1420.6

1421.42
1421.8

1422.05
1421. 65
1421.7

1422.25
1423.41
1424.04

INPUT
Description: ds face of
Station Elevation Data

Sta Elev Sta
836 1419.3 844.71

894.52 1418.9 895.17
917.81 1418.7 922.74
950.78 1419.3 953.15
977.6 1421.1 990

1022.53 1417.9 1028.55
1066.3 1418.3 1081.64

1109.47 1418.8 1136.29
1216.32 1419.9 1224.62
1273.96 1420.5 1317.42
1366.67 1421.1 1451.52
1560.14 1421.8 1570.4
1751.77 1422.1 1763.41
1865.84" 1421.7 1871.75
1965.77 1421.7 1966.21
2050.95 1422.2 2054.65
2140.33 1422.9 2191.77

2369.3 1424 2460.98

89
Sta Elev

866.55 1419.23
902.93 1418.85
928.18 1418.81
964.18 1419.07

1000 1414.9
1030.35 1417.92

1085.3 1418.7
1171.11 1419.28
1225.86 1420.01
1319.79 1420.63
1457.99 1421. 43
1655.34 1422.1
1:766.11 1422.04

1913.1 1421.62
1970.9 1421.71

2087.93 1422.36
2198.97 1423.47
2462.63 1424.06

Sta Elev Sta Elev
880.09 1418.98 885.55 1419.02
906.14 1418.83 912.98 1418.87
938.49 1419.23 941.86 1419.35
965.56 1418.97 967.87 1418.91

1010 1414.9 1019 1419.2
1048.9 1418.051055.42 1418.17

1090.51 1418.75 1108.3 1418.81
1175.23 1419.3 1180.28 1419.37
1234.52 1420.11 1265.13 1420.4
1321.36 1420.63 1358.62 1421.05
1483.09 1421.53 1508.59 1421.6
1663.11 1422.13 1700.82 1422.14
1842.48 1421.67 1845.6 1421.67
1917.86 1421.61 1918.65 1421.6
2014.45 1421. 87 2017.28 1421. 88
2090.76 1422.38 2137.64 1422.88
2283.77 1424.22 2367.87 1424.04
2492.94 1424.16

Manning's n Values
Sta n Val Sta
836 .06 977.6

num=
n Val

.013

3
Sta

1019
n Val

.06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
977.6 1019 100 100 100 .3 .5

Left Levee Station= 977.6 Elevation= 1421.1

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1420.31 Element Left OB Channel Right OS
Vel Head (ft) 1.16 Wt. n-Val. 0.013 0.060
W.S. Elev (ft) 1419.15 Reach Len. (ft) 100.00 100.00 100.00
Crit W,S. (ft) 1419.15 Flow Area (sq ft) 122.09 81.29
E.G. Slope (ft/ft) 0.001321 Area (sq ftl 122.09 81. 29
Q Total (cfs) 1130.00 Flow (cfs) 1078.68 51.32
Top Width (ft) 175.62 Top Width (ft) 37.41 138.21
Vel Total (ft/s) 5.56 Avg. Vel. (ft/s) 8.83 0.63
Max ChI Dpth (ft) 4.25 Hydr. Depth (ft) 3.26 0.59
Conv. Total (ds) 31085.5 Conv. (cfs) 29673.8 1411.7
Length wtd. (ft) 100.00 Wetted Per. (ft) 39.38 138.44

I Min Ch El (ft) 1414.90 Shear (lb/sq ft) 0.26 0.05
Alpha 2.41 Stream Power (lb/ft s) 2.26 0.03
Frctn Loss (ft) 0.12 Cum Volume (acre-ft) 2.60 2.72 8.66
C & E Loss (ft) 0.25 Cum SA (acres) 1.97 2.34 7.30

Warning: The energy equation could not be balanced within the specified number of iterations.
The

program used critical depth for the water surface and continued on with the
calculations.
Warning: Divided flow computed for this cross-section.
Warning: During the standard'step iterations, when the assumed water surface was set equal to

critical depth, the calculated water surface came back below critical depth. This
indicates

that there is not a valid subcritical answer. The program defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical depth with the
lowest, valid,

I



I
I water surface was used.

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
977.6 1019 100 100 100 .3 .5

Left Levee Station= 977.6 Elevation= 1421.05

CROSS SECTION OUTPUT Profile itPF 1

E.G. Elev (ft) 1419.55 Element Left OB Channel Right OB
Vel Head (ft) 0.66 wt. n-Val. 0.013 0.060
W.S. Elev (ft) 1418.89 Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) 1418.89 Flow Area (sq ft) 114.28 498.04
E.G. Slope (ft/ft) 0.001129 Area (sq ft) 114.28 498.04
Q Total (cfs) 1355.00 Flow (cfs) 907.90 447.10
Top Width (ft) 510.50 TOp Width (ft) 36.54 473.96
Vel Total (ft/s) 2.21 Avg. Vel. (ft/s) 7.94 0.90
Max Chl Dpth (ft) 4.04 Hydr. Depth (ft) 3.13 1. 05
Conv. Total (cfs) 40326.6 Conv. (cfs) 27020.4 13306.2
Length Wtd. (ft) Wetted Per. (ft) 38.42 474.91
Min Ch El (ft) 1414.85 Shear (lb/sq ft) 0.21 0.07
Alpha 8.69 Stream Power (lb/ft s) 1. 67 0.07
Frctn Loss ( ft) Cum Volume (acre-ft) 2.60 2.45 8.00

RIVER: RIVER-1
RS: 547

num= 209
Elev Sta Elev

1418.65 815,35 1418.63
1418.03 827.8 1417.54
1416.32 866.74 1416.34
1415.94 888.98 1416.06
1416.25 914.7 1416.24
1417.68 954.09 1417.92
1414.85 1000 1414.85

1417.9 1030.7 1417.95
1418.1 1054.76 1418.13
1418.1 1089.95 1417.98

1417.81 1122.15 1417.49
1417.76 1157.6 1417.3
1417.23 1186.52 1417.48
1417.24 1233.43 1417.41
1417.75 1286.2 1417.71
1417.82 1323.79 1417.68

1418 1377.66 1418
1418.54 1446.64 1418.65
1418.78 1490.64 1418.73
1419.36 1577.82 1419.92
1421.04 1618.71 1421.07
1421.54 1672.12 1421.49
1421.84 1713.55 1421.85
1422.16 1742.55 1422.29
1422.17 1788.33 1422.14
1421.78 1828.85 1421.78

1421.6 1884.9 1421.41
1421.8 1929.08 1421.61

1421.57 1954.94 1421.39
1421.41 1976.58 1421.41
1421.58 2033.75 1421.55
1421.55 2052.66 1421.99
1422.33 2073.19 1422.31

1423.1 2167.38 1423.11
1423.8 2184.83 1423.91

1424.34 2232.51 1424.5
1424.72 2279.64 1424.78

1424.4 2350.01 1424.31
1423.73 2378.79 1423.26
1422.78 2440:79 1422.65
1422.62 2496.46 1422.63
1423.15 2546.42 1423.06

E1ev
1418.47
1416.15
1415.95
1416.46
1416.69
1418.42
1419.15
1418.01
1418.23
1417.9
1415.9

1417.16
1417.29
1417.56
1417.84

1417.8
1418.09
1419.02
1419.21
1420.28
1421.46
1421.69
1422.3

1422.25
1422

1421.71
1421.55
1421.42
1421.34
1421.53'
1421 .. 31
1422.16
1423.03
1423.23
1423.96
1424.35
1424.47
1424.23 ~

1422.86
1422.5

1422.73

Sta
820.57
841.26
874.75
896.22
936.25
977.1

1019
1039.67
1067.88
1109.01
1133.53
1160.93
1201.82
1261.45
1308.65

1352.7
1406.16
1460.55
1532.16
1590.18
1651.02
1695.35
1720.89
1755.15
1809.13
1859.04
1891.63
1938.49
1965.08
2014.92
2043.75
2055.53
2125.74

2178.1
2187.18

2247.6
2323.42

2371.9
2403.11
2471.38
2508.93

Sta Elev
819.18 1418.59
835.34 1416.45
869.59 1416.19
895.67 1416.45
919.51 1416.22
960.19 1418.47

1010 1414.85
1034.87 1417.9
1057.091418.1
1100.37 1417.9
1131.14 1415.1

1159.2 1417.1
1189.38 1417.5
1254.54 1417.7
1291. 79 1417.5
1344.89 1417.8
1390.86 1418

1449.3 1418.7
1513 .92 1419
1579.79 1420
1636.76 1421.3
1688.06 1421.6
1716.19 1421. 9
1748.55 1422.3
1798.16 1422
1856.39 1421.7
1885.62 1421. 4
1932.72 1421.5
1958.55 1421. 3
2010.74 1421. 5
2036.96 1421.6
2053.99 1422.2
2076.58 1422.7
2172.93 1423.1
2185.59 1423.9
2234.52 1424.5
2315.49 1424.5
2359.86 1424.3

2393.4 1423
2456.59 1422.4
2499.17 1422.7
2550.19 1423.2

n Val
.06

3
Sta

1019

num=
n Val

.013

CROSS SECTION
REACH: Reach-1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
799 1418.5 804.61

823.31 1418.1 824.04
847.85 1415.9 855.17
879.56 1415.9 880.75
901.09 1416.3 910.84
938.64 1416.8 951.59
977.6 1421.05 990

1022.75 1417.94 1028.45
1050.83 1418.09 1051. 68
1067.96 1418.23 1076.57
1115.36 1417.81 1115.67
1139.39 1417.74 1148.53
1162.67 1417.17 1177.09
1217.6 1417.25 1225.11

1269.86 1417.72 1278.94
1312.29 1417.67 ~314.62

1365.211417.95 1372.41
1412.11 1418.15 1438.02
1471.03 1418.81 1478.26
1540.52 1419.24 1546.66
1613.45 1421 1615.83
1657.74 1421.52 1665.13
1711.32 1421.83 1712.12
1723.05 1422.42 1725.34
1767.8 1422.12 1782.28

1815.73 1422.02 1828.17
1863.93 1421.68 1871.97
1895.04 1421.78 1908.81
1944.58 1421.47 1950.33
1970.69 1421.41 1972.61
2016.56 1421.55 2026
2044.9 1421.32 2049.11
2065.1'1422.26 2067.67

2149.39 1423.08 2160.44
2182.76 1423.74 2183.13
2226.35 1424.33 2227.49
2261.58 1424.57 2268.15
2328.63 1424.46 2339.01
2374.21 1424.33 2377.07
2420.87 1422.79 2430.91
2482.3 1422.52 2492.21
2509.9 1422.76 2535.14

Manning's n Values
Sta n Val Sta
799 .06 977.6

I

I
I

I
I
I
I
I

I
I

I
I
\

I
I



C & E Loss (ft) Cum .SA (acres) 1.97 2.26 6.60

Warning: The energy equation could not be balanced within the specified number of iterations.
The

program used critical depth for the water surface and continued on with the
calculations.
warning: Divided flpw comp~ted for}his crolSs~section.

CROSS SECTION
REACH: Reach-1

RIVER: RIVER-1
" "RS:4,88

INPUT
Description: DuInmYt:rosi; section which indicat~s thechanQ'e in material for the

n-valueused.
Station Elevation natci' .num=211

Sta Elev'. sta·. ,'. EIE;'\i' .Sta ElevSta E:lev Sta Elev
767 1417.8 768 .. 79 1417.87 771.;39 1417.94 772.62 1417j3776.85 1417.86

788.19 1417.8 791.44 1417:47 . 801,91415.29 '802.47 '1415.2 803~52 1415.2
815.04 1415.2822.91 1415: 17 839.16 1415.18 845.66 1415.21 846.55 1415.22
857.2 1415.4 8.60.19 1415.47 865.4 141S.56868.16 141S,56 870.23 1415.56

875.89 1415. 6889.2f 1415.73 905.62 l415 .63916.32 1415.57 933.83 14l5. 58
938.7 1415.6~'40.5:(5 1415.58 944.44 1415.62953.91 1415.82,969,11 1416.14

974.65 1417.19'77.'{,5 1417.5977.6 14,20.99990 1414.79 1000 :1414.79
1010 1414.79 '. 1019 l419.09 1022.7 1417.24 1027.471417.6 1030.12 1417':25

1033.02 1416.95 1052.08 1416.92 1053.41416.S7 l05;3.6 1416~9 1054.68 1416.66
1064.49 1416.56 107:3.57 1416.59 1078.65 1416 :55 10S7.71 1417 1088,74 1417,02
1090.89 1417 1100.73 i416. 9 11'06.56 1416 .7'4 ~1l4 .6l416.6 l12Q.3S 1416.52
1129.19 1416.58 l1,43.09 l416.88 1145.13 1~16..91 1149 :25 1417 1154:35 141-5'.99
1173.06 1417 1183.06 1416.97 1189.2'1 1~16.,98 1,~15.62 1417:1 1220.89 1417.19
.1227.92 1417.21 1237.56 1417.24 124.4.44 1417.28 1255.39 1417.3 1269.2 1417.33
1273.43 1417.33 1276.55 1417.35 1292.S1 1417.32 ~,308.77f;4l7.3 13.14,95 1417'05
1322.44 1417.24 l325.S7 l4l7.2l 13.28.77 l417 .251349;9 l417 .41360.91417: 4
1365.781417.44 137'2.41 1417.47 1387.7,6 1417.5S 1392.631417.5 1415.81417.67
1426.43 1417.84 1440.51 i41S.Q3 1458.56 141S;,q6 1460'.56 14t 8:1 1490.63 14Hf:47
1496.67 1418.51 15q5.06 1,11;18,.q5 151(5.62 1418 '74 1524,26 l4l8.8 l55l.53 l418. 98

i~~~::~ i:g:gi'~~~:~~ i:~;:g 'l~~;~O~ H~a:~~ 1~~tI~ ,'X:g:~ 'l~~;~3~ U~i:~~
1668.32 1422.2 1685.),4 1422.55 168Ei.54 1422.58 1707.22 l4f2.7' J.'7l4.S1 l422.76
1723.341422.77 1727:.441422.811752.17 1422.83 1755;381422/8 i755.~9 J,422.7
1758.75 1422.03 17Ei8,.75 14,2],.97 1781.45 )421.9 l794 .61i4~2.1 1804 :64 1421. 99
1806.23 1422.12 1819.73 1422.15 183'0.62 1,42:2.09 1,837.19 1422 1841.42 1422.04

1854 1422.03 1857.3'8 1421.93 l866.22 t421-5,8 1~71,8,2 ,142J.3 18134:49 1420,,52
1887.69 1420.49 1905.)7 1420.48 1915.17 1420.62 1919.T6t420,6 1921.75 1420.$2
1940.87 1420.6 194'6.55 1420,65 1952.46 1420.. 84 1956; 71 1421;2 1960 ;~9 1421:.41
1961. 27 1421. 48 1976.. 48 1421. 76 1979 14?1.8 1980,18 1421- 8 1985. 57 142];, 76
'1996.69 1421. 71 2006.~1 1,42'1. 68 2029.92 1421.8 2051. 26 1422 :4061:14 1422 ~17
2075.02 1422.31 20S1.68 1422.28 20S3.05 1422.28 2087.5 1422.5 2096.5 1422.45
2098.12 1422.46 2108.42 1422.8':3 2113.26 1422.852121.11 1423 2142.52 1423.21
2153.17 1423.31 2175.7 1423 ~5S 2192.351423.6 2196.09 142),5 2204; 35 1423.S3
2208.63 1423.59 2211.57 1423:6 2214.71 1423.~9 2216~75 1424 2219.jS 1424:11
2238.01 1424.23 2256.08 1424.32 2263.54 1424.43 2266.32 1424.4 2274.08 1424.35
2280.86 1424.3 2287.68 1424.33 2302.38 1424.56 2~Jl.84 1~24.4 '{,~lB.14 1424.39
2352.72 1424.44 2357.34 1424.31 2358.23 1424.31 2369.651424.3 2371.3 1424.3
2374.55 1424.13 2383.79 1423.8 2391.48 1423.74 2400.43 '1423.7 2402.85 1423.63
2406.96 1423.59 2~09.74 1423.142411.73 1422.8 2434.1 1422.3 2.436.74 1422.26
2465.45 1422.2 2468.03 1422.17 2490.66 1422 .16 25i4~'69 1422.3 2516.22 1422':31
2518.97 1422,33 2534.97 1422.44 '2542.68 1422.32 2556:17 l422.4 2556.68 142'i.38

1"2567.65 1422.46 2568.91 1422.49 2569.45 1422.48 2569~94 1422.5 2572.59 1422 . .53
2585.65 1422.89

Mann~p~'S n.Values
Sta n Val Sta
767 .06 977.6

num=
n Val

.013

3
Sta

1019
n Val

.06

Bank Sta: Left
977.6

Leftr:;evee

Right
1019

Station=

Lengths: Left Channel Right
100 100 100

977.6 Elevation= 1420.99

Coeff Centro
... 3

Expan.
.5

CROS$SECTION OUTPUT

E.<hJ;:lev (ft)
Vel Heiad (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ftl

Profile #PF 1

1419.24
0.30

1418.94
1418.43

0.000622

Element
Wt. n~Val. .
!3eCl,c;:l:1.~Em·t,Fi; )
FloW l\.F~9 .. (13g ft)
Area. (fiq ft)

Left OB

100.00

Channel
0.013

100.00
11S.3t)
118.36

Ri~htOB

O.~60

100,00
795.42
795:42



I
I,
I

Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1355.00
563.67

1.48
4.15

54313.0
100.00

1414.79
8.66
0.09
0.12

Flow (cfs)
Top Width (ft)
Avg. Vel. (£tIs)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
cum SA (acres)

2.60
1.97

708.49
37.00
5.99
3.20

28398.8
38.92

0.12
0.71
2.18
2.17

646.51
526.67

0.81
1.51

25914.2
527.17

0.06
0.05
6.51
5.45

I Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Profile #PF 1

RIVER: RIVER-1
RS: 487

. CROSS SECTION OUTPUT

Manning'S n Values
Sta n Val Sta
767 .06 977.6

Expan.
.5

Elev
1417.86

1415.2
1415.22
1415.56
1415.58
1416.14
1414.79
1417.25
1416.86
1417.02
1416.52
1416.99
1417.19
1417.33
1417.05

1417.4
1417.67
1418.47
1418.98
1419.95
1421.24
1422.76

1422.7
1421.99
1422.04
1420.52
1420.62
1421.47
1421.76
1422.17
1422.45
1423.21
1423.53
1424.11
1424.35
1424.39

1424.3
1423.63
1422.26
1422.31
1422.38
1422.53

Sta
776.85
803.52
846.55
870.23
933.83
969.11

1000
1030.12
1054.68
1088.74
1120.38
1154.35
1220.89

1269.2
1314.95

1360.9
1415.8

1490.63
1551. 53

1620.8
1655.38
1714.51
1755.99
1804.64
1841.42
1884.49
1921. 75
1960.29
1985.57
2061.14

2096.5
2142.52
2204.35
2219.36
2274.08
2318.14

2371.3
2402.85
2436.74
2516.22
2556.68
2572.59

Coeff Contr.
.. 3

Elev
1417.93

1415.2
1415.21
1415.56
.1415.57
1415.82
1414.79

1417.6
1416.9

1417
1416,6

1417
1417.1
1417.3
1417.3
1417.4
1417.5
1418.1
1418.8
1419.5
1420.7
1422.7
1422.8
1422.1

1422
1421.3
1420.6
1421.2
1421.8

1422
1422.5

1423
1423.5

1424
1424.4
1424.4
1424.3
1423.7
1422.3
1422.3
1422.4
1422.5

Sta
772.62
802.47
845.66
868.16
916.32
953.91

990
1027.47
1053.6

1087.71
1114.6

1149.25
1215.62
1255.39
1308.77

1349 ;9
1392.63
1460.56
1524.26
1596.35
1648.28
1707.22
1755.38
1794.61
1837.19
1871.82
1919.76
1956.71
1980.18
2051.26

2087.5
2121.11
2196.09
2216.75
2266.32
2311. 84
2369.65
2400.43

2434.1
2514.69
2556.17
2569.94

3
Sta n Val

,1019 .06

211
Sea' Elev

771.39 1417.94
801. 9 1415.29

839.16 1415.18
865.4 1415.56

905.62 1415.63
944.44 1415.62

977.6 1420.99
1022.7 1417.24
1053.4 1416.87

1078.65 1416.55
1106.56 1416.74
1145.13 1416.91
1189.21 1416.98
1244.44 1417.28
1292.81 1417.32
1328.77 1417.25
1387.76 1417.58
1458.56 1418.06
1516.62 1418.74

1590.3 1419.36
1640.02 1420.23
1686.54 1422.58
1752.17 1422.83
1781.45 1421.9
1830.62 1422.09
1866.22 1421.58
1915.17 1420.62
1952.46 1420.84

1979 1421.8
2029.92 1421.8
2083.05 1422.28
2113.26 1422.85
2192.35 1423.6
2214.71 1423.89
2263.54 1424.43
2302.38 1424.56
2358.23 1424.31
2391.48 1423.74
2411.73 1422.8
2490.66 1422.16
2542.68 1422:32
2569.45 1422.48

Lengths: Left Channel Right
100 100 100

977.6 Elevation= 1420.99

num=
n Val

.04

num=
Elev

1417.87
1417.47
1415.17
1415.47
1415.73
1415.58

1417.5
1419.09
1416.92
1416.59

1416.9
1416.88
1416.97
1417.24
1417.35
1417.21
1417.47
1418.03
1418.65
1419.12
1420.13
1422.55
1422.81
1421.97
1422.15
1421.93
1420.48
1420.65
1421. 76
1421. 68
1422.28
1422.83
1423.55
1423.6

1424.32
1424.33
1424.31
1423.8

1423.14
1422.17
1422.44
1422.49

Right
1019

Station=

CROSS SECTION
REACH: Reach-1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
767 1417.8 768.79

788.19 1417.8 791.44
815.04 1415.2 822.91

857.2 1415.4 860.19
875.89 1415.6 889.22

938.7 1415.6 940.56
974.65 1417.1 977.25

1010 1414.79 1019
1033.02 1416.95 1052.08
1064.49 1416.56 1073.57
1090.89 1417 1100.73
1129.19 1416.58 1143.09
1173.06 1417 1183.06
1227.92 1417.21 1237.56
1273.43 1417.33 1276.55
1322.44 1417.24 1325.87
1365.78 1417.44 1372.41
1426.43 1417.84 1440.51
1496.67 1418.51 1505.06
1554.94 1419.01 1573.56
1627.98 1420.13 1637.28
1668.32 1422.2 1685.34
1723.34 1422.77 1727.44
1758.75 1422.03 1768.75
1806.23 1422.12 1819.73

1854 1422.03 1857.38
1887.69 1420.49 1905.3J
1940,87 1420.6 1946.55
1961.27 1421.48 1976.48
1996.69 1421.71 2006.81
2075.02 1422.31 2081.68
2098.12 142t.46 2108.42
2153.17 1423.31 2175.7
2208.63 1423.59 2211.57
2238.01 1424.23 2256.08
2280.86 1424.3 2287.68
2352.72 1424.44 2357.34
2374.55 1424.13 2383.79
2406.96 1423.59 2409.74
2465.45 1422.2 2468.03
2518.97 1422.33 2534.97
2567.65 1422.46 2568.91
2585.65 1422.89

Bank Sta: Left
977.6

Left Levee

I

I
I
I

I
I
I
I
I
I
I
I



E.G. B1ev (ft)
Vel Head (ft)
W.S. Elev (ft)
CritW'.S. (ft)
E.G. Slope (ft/ft)
Q Tot!al (cfs)
TOp Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wed. (ft)
Min Ch EI (ft)
Alpha"" '
Freen toSs (ft)
C & E Loss (ft)

1419.03
0.05

1418.97
1417.98

0.001415
1355.00
, 568.65

1.45
4.18

36024.4
100.00

1414.79
, 1.60

0.16
0.00

Element
Wt. n-Val.
Reach Len.. ( f t )
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Tdp Width (ft)
Avg. Vei,(ft/s}
Hydr. Depth (ft)
Cony. (cfs)
Wetted Per. (ft)
~helu·. (Il:?Isqft)
~tre.aITiPdwer (lb/ft s)
CumVolurne (ac:re~ft)
Cum SA (acres)

LeftOB

100.00

2.60
1.97

Channel
0.040

100.00
119.54
119.54
352.04

37.13
2.95
3.22

9359.3
39.06
'0.27
0.80
1.91
2.09

RightOB
0.060

100.00
.812.15
812.15

1002.96
531.52

1.23
. 1.53

26665.1
532.03

0.13
0.17
4.67
4.23

Warning: Divided flow computed for this cross~section.

CROSS SECTION
REACH: Reach-1

RIVER: RIVER-1
RS: 447

INPUT
Description:
Station Elevation Data num= 211

Sta Elev Sta Elev Sta Elev Sta
767 1417.8 768.791417,87 771.39 1417.94 712.62

788.19 ,1417.8 791.44 1417.47 801.9 141.5.29 802.47
815.04 1415.2 822.91 1415.17 839.16 1415.18 945.66

857.2 1415.4 860.19 1415.47 865:4 1415.56 868,18
875.89 1415.6 889.22 1415.~3 905,62 1415.63 916.32

938.7 1415.6 940.56 1415.58 944.44 1415.62 953::91
974.65 1417.1 917.25 1417.5977.6 1440.95 990

1010 1414.75 1019 1419.05 1022.7 1417.24 1027.47
1033.02 1416.95 1052.081416.92 1053.4 1416 ..871053; 6
1064.491416.56 1073.57 1416.59 1078.65 1416:551087.11
1090.89 1417 1100.73 1416.91106.56 1416,14 l114.6

,1129.19 1416.58 1143.09 1416.88 1145.13 1416;91 1149.25
1173.06 1417 1183.06 1416.97 1189,21 1416. 9812{5 ,62
~227.92 1417.21 1237.56 1417.24 1244.44 1417.28 1255.39
1273.43 1417.33 1276.55 1417.35 1292.81 1417:321308.77
1322.44 1411.24 1325.87 1417.21 1328.77 1417,25 1349.9
13 65.78 1417.44 1372.41 1417.47' 1387.76 1417.58 1392.63
1426.43 1417.84 1440:5.1 1418.03 1458.56 1418.06 1460.56
1496.67 1418.51 1505,06 1418.651516.62 1418.74 1524:26
1554.94 1419.01 1573.56 1419.12 1590.3 1419:361596.35
1627.98 1420.13 1637.28 1420.13 1640.02 1420.23 1648.28
1668.32 1422.2 1685.34 1422.551686.54 1422.581707.22
1723.34 1422.77 1727.44 1422 .~;1 ,1752.17 1422.83 1755.38
1758.75 1422.03 1768.75 142!.9? 1781.45 1421.9 1794.61
1806.23 1422.12 1819.73 1422.15 1830.62 1422.091837.19

1854 1422,03 1857.38 1421.93 1866.22 1421.58 1871.82
1887.69 1420.49 1905.37 1420.48 1915.17 1420:62 1919.76
1940.87 1420.6 1946.55 1420.65 1952.46 1420.84 1956.71
1961.27 1421.48 1976.48 1421.76 1979 1421;8 1980.18
1996.69 1421. 71 20Q6 ,91 14~1 :68 2029.92 1421. 8 2051. 26
2075.02 1422.31 2081. 68 1422.28 '2083.05 1422.28 2M1.5

/2098.12 1422:46 2108.42 1422.83 2113.26 1422.85 2121.11
( 2153.17 1423.31 2115.7 1423.55 2192.35 1.i2:3:€i 2196.09

2208.63 1423.59 2211. 57 1423.6 2214.71 1423,89 2216.75
2238.01 1424.23 2256.08 1424.32 2~63.$4 1424.43 2266.32
2280.86 1424.3 2287.68 1424.)3 2302:38 1424.56 2311.84
2352.72 1424.44 2357:34 1424:31 2359'43 1424;31 2369:65
2374.55 1424.13 2383.79 1423.8 2391. 48 1423.74 2400.'43
2406.96 1423.59 2409.74 1423.14 2411.73 1422.8 2434.1
2465.45 1422.2 2468.03 1422.17 2490.66 1422.16 2514.69
2518.97 1422.33 2534.97 1422.44 2542.68 1422.32 2556.17
2567.65 1422.46 2568.91 1422.49 2569.45 1422.48 2569.94
2585.65 1422.89

Elev Sta Elev
1417.93 776,85 1417.86
1415.2 8P3.52 1415.2

1415.21 846.55 1415.22'
1415.56 870.23 1415.56
1415.57 933.83 1415.58
1415.82 969.11 1416.14
1414.75 1000 1414.75

1417.6 1010.12 1417.25
1416.9 1054.68 1416.86

1417 10~8.74 1417.02
14i6.6 1120.38 1416.52

1411 1~54 ,35 1416:99
1417.1 1220.89 1417.19
1417~3 1~69.2 1417.33
1417:3 1314~g5 1417.05
1417.4 1.360.9 1417.4
1417.5 1415.8 1417.67
1418;1 1490.63 1418.47
1418.8 1551.53'1418.98
1419.5 1620:8 1419.95
1420.7 1655.38 14'21.24
1422.7 1714,5-1 1422.76
1422.8 1755;99 1422.7
142:2: 1 1804.64 1421. 99

1422 1841.42 1422:04
1421.31884,49 1420.52
1420.6·H~l. 75 1420.'b2
1421.2 1960.29 1421:47
1421.8 1985.57 1421.76

1422 2061;14 1422.17
1422.5 2096:5 1422.45

'1423 2142.52 1423.21
1423.5 2204;35 1423.53

1424 2219.36 1424.11
1424.4 2274.Q8 1424.35
~424.4 2318;14 14i4:39
1424.3 2371.3 1424.3
1423.1 2402:85 1423.~3
1422.3 2436.74 1422.26
1422.3 2516.22 1422.31
+432.~ 255~:~8 1422.38
1422.5 2572.59 1422.53

Manning's n Values
Sta n Val Sta
767 .06 977.6

num=
n Val

, .04

3
Sta

1019
n Val

.06

Bank Sta: Left Right Lengths: Left Channel Right

I

Coeff Centro Expan.



I

Profile #PF 1

I
I
I
I
I

977.6 1019
Left Levee Station=

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChlDpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

977.6

1418.86
0.07

1418.79
1418.00

0.001881
1355.00

540.14
1.63
4.04

31243.6
100.00

1414.75
1. 67
0.34
0.10

100 100 100
~levation= 1420.95

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)
Cony. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (Ib/ ft s)
Cum Volume (acre-ft)
Cum SA (acres)

.3

Left OB

100.00

2.60
1. 97

.5

Channel
0.040

100.00
114.24
114.24
380.66

36.54
3.33
3.13

8777.2
38.41

0.35
1.16
1.64
2.00

Right OB
0.060

100.00
717.14
717.14
974.34
503.60

1. 36
1. 42

22466.4
504.06

0.17
0.23
2.91
3.04

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

the change in the material

Elev
1417.86
1415.2

1415.22
1415.56
1415.58
1416.14
1414.75
1417.25
1416.86
1417.02
1416.52
1416.99
1417.19
1417.33
1417.05

1417.4
1417.67
1418.47
1418.98
141!L 95
1421.24
1422.76
1422.7

1421.99
1422.04
1420.52
1420.62
1421.47
1421.76
1422.17
1422.45
1423.21
1423.53
1424.11
1424.35
1424.39
1424.3

1423.63
1422.26
1422.31
1422.38
1422.53

Sta
776.85
803.52
846.55
870.23
933.83
969.11

1000
1030.12
1054.68
1088.74
1120.38
1154.35
1220.89
1269.2

1314.95
1360.9
1415.8

1490.63
1551.53

1620.8
1655.38
1714.51
1755.99
1804.64
1841. 42
1884.49
1921.75
1960.29
1985.57
2061.14
2096.5

2142.52
2204.35
2219.36
2274.08
2318.14
2371.3

2402.85
2436.74
2516.22
2556.68
2572.59

Sta Elev
772.62 1417.93
802.47 1415.2
845.66 1415.21
868.16 1415.56
916.32 1415.57
953.91 1415.82

990 1414.75
1027.47 1417.6

1053.6 1416.9
1087.71 1417
1114.6 1416.6

1149.25 1417
1215.62 14~7.1

1255.39 1417.3
1308.77 1417.3
1349.9 1417.4

1392.63 141i. 5
1460.56 1418.1
1524.26 1418.8
1596.35 1419.5
1648.28 1420.7
1707.22 1422.7
1755.38 1422.8
1794.61 '1422.1
1837.19 1422
1871. 82 1421. 3
1919.76 1420.6
1956.71 1421.2
1980.18 1421. 8
2051.26 1422
2087.5 1422.5

2121.11 1423
2196.09 1423.5
2216.75 1424
2266.32 1424.4
2311.84 1424.4
2369.65 1424.3
2400.43 1423.7
2434.1 1422.3

2514.69 1422.3
2556.17 1422.4
2569.94 1422.5

RIVER: RIVER-1
RS: 446

CROSS SECTION
REACH: Reach-1

INPUT
Description: Dummy cross section added to indicate

and the n-value used for the model.
Station Elevation Data num= 211

Sta Elev Sta Elev Sta Elev
767 1417.8 768.79 1417~87 771.39 1417.94

788.19 1417.8 791.44 1417.47 801.9 1415.29
815.04 1415.2 822.91 1415.17 839.16 1415.18

857.2 1415.4 860.19 1415.47 865.4 1415.56
875.89 1415.6 889.22 1415.73 905.62 1415.63
938.7 1415.6 940.56 1415.58 944.4' 1415.62

974.65 1417.1 977.25 1417.5 977.6 1420.95
1010 1414.75 1019 1419.05 1022.7 1417.24

1033.02 1416.95 1052.08 1416.92 1053.4 1416.87
1064.49 1416.56 1073.57 1416.59 1078.65 1416.55
1090.89 1417 1100.73 1416.9 1106.56 1416.74
1129.19 1416.58 1143.09 1416.88 1145.13 1416.91
1173.06 1417 1183.06 1416.97 1189.21 1416.98
1227.92 1417.21 1237.56 1417.24 1244.44 1417.28
1273.43 1417.33 1276.55 1417.35 1292.81 1417.32
1322.44 1417.24 1325.87 1417.21 1328.77 1417.25
1365.78 1417.44 1372.41 1417.47 1387.76 1417.58
1426.43 1417.84 1440.51 1418.03 1458.56 1418.06
1496.67 1418.51 1505.06 1418.65 1516:62 1418.74
1554.94 1419.01 1573.56 1419.12 1590.3 1419.36
1627.98 1420.13 1637.28 1420.13 1640.02 1420.23
1668;32 1422.2 1685.34 1422:55 1686.54 1422.58
1723.34 1422.77 1727.44 1422.81 1752.17 1422.83
1758.75 1422.03 1768.75 1421.97 1781.45 1421.9
1806.23 1422.12 1819.73 1422.15 1830.62 1422.09

1854 1422.03 1857.38 1421.93 1866.22 1421.58
1887.69 1420.49 1905.37 1420.48 1915.17 1420.62
1940.87 1420.6 1946.55 1420.65 1952.46 1420.84
1961.27 1421.48 1976.48 1421.76 1979 1421.8
1996.69 1421.71 2006.81 1421.68 2029.92 1421.8
2075.02 1422.31 2081.68 1422.28 2083.05 1422.28
2098.12 1422.46 2108.42 1422.83 2113.26 1422.85
2153.17 1423.31 2175.7 1423.55 2192.35 1423.6
2208.63 1423.59 2211.57 1423.6 2214.71 1423.89
2238.01 1424.23 2256.08 1424.32 2263.54 1424.43
2280.86 1424.3 2287.68 1424.33 2302.38 1424.56
2352.72 1424.44 2357.34 1424.31 2358.23 1424.31
2374.55 1424.13 2383.79 1423.8 2391.48 1423.74
2406.96 1423.59 2409.74 1423.14 2411.73 1422.8
2465.45 1422.2 2468.03 1422.17 2490.66 1422.16
2518.97 1422.33 2534,97 1422.44 2542.68 1422.32
2567.65 1422.46 2568.91 1422.49 2569.45 1422.48

I
I,
I

I

I

I

-\

I,

I
I
I

I
I



2585.65 1422.89

Manning's n Values
Sta n ValSta
767 .06 977.6

num=
n Val

.035

3
Sta

1019
n Val

.06

Bank Sta: Left
977.6

Left Levee

Right
1019

Station=

Lengths: Left Channel Right
100 100 100

977.6 Elevation= 1420.95

Coeff Contr.
.3

Expan.
.5

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. EIeh, (ft)
Cdt W.S. (ft,)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
vel Tot'al (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min ChEll f t )
Alpha
Frctn Loss (ft)
C &'E Loss (ft)

Profile iPF 1

1418.42
0.39

1418.03
1418.03

0.008161
1355.00

452.84
3.01
3.28

14999.5
100.00

1414.75
2.77
0.57
0.16

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sg ft)
Area (sg 'ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sgft)
StreaIriPdwer Ub/ft 5)
Cum Volume (acre-ft)
Cum SA (acres).

Left OB

100.00

2.60
1.97

Channel
0.035

100.00
87.61
87.61

620.17
33.42
7.08
2.62

6865.1
34.94
1.28
9.04
1.41
1.94

RightbB
0.060

100.00
362;29
362.29
734.$3
419.42

2.03
0.86

8134.3
419.69

0.44
0.89
1.67
1.99

Warning: The energy equation could not be balanced within the specified number of iterations.
The

program used critical depth for the water surface and continued on with the
calculations.
Warning: Divided flow computed for this cross-section.
Warning: The energy loss was ,greater than 1.0 it (0.3 m). betw7en the current and previous cross

section. This may indicate the ne7dfor additional cross sections.
Warning: During the standard step iteri;ltions, when the assumed. water surface was set ec;iual to

critical depth, the calcula.ted.water surface s:amepac:k bel.ow criticaId.epth. This
indicates' .

that there is not a valid sub<::ritical answer. Theprdgram defaulted to critical depth.
Note: Multiple critical depths were' found at this location. The ·critical depth with the
lowest, valid, '.

water surface was used.

CROSS SECTION
REACH: Reach-l

RIVER: RIVER~ 1
." .R$: 347

INPUT
Description:
Station Elevation Data num= 206

Sta Elev Sta :li:IevSta Elev. Sta Elev Sta Elev
738 1417.7 743.76 1417.67757.6 1417.44 759.69 1417.4 761.53 1417.15

762.65 1417 77.1.32 1415.22 773.55 1414.79 775.76 1414.77 783.29 1414.72
796.24 1414.6 805.54 1414.65 815.03 1414.75 816.88 1414.74 825.07 1414.91

827.5 1415 829.33 1415.02 836.37 1415.35 837.63 1415.29 841.87 1415.29
855.18 1415.3 860.64 1415.28 8,81.231415.,44 887.14 1415.46 966.34 1415.68
911.2 1415.7 916.54 1415.77 936.25 1415~9 956.91 1416.13 961.16 14*6.21
965.8 1416.3 982.58 1416.7 985.92 1416.91 993.34 1415.~1 1000.15 1414.09

'1000.21 1414.1 1003.01 1414.9 1006.55 141,5.72 1010.48 1416.92 .1616.28 1416.89
1040.7 1416.8 1043.64 1416.7.3 1050.26 1416.54 1062.19 14l.6.19 .1067.57 1416.22
1083.8 1416.1 1094.371416.05 109$.47 1415.9$ l1q~.6.9 141.5.691116.19 1414.8

1120.46 1414.5 1125.11 1414.73 1129.52 1414.98 1133.07 1415.17 1144.46' ;1415.<45
1144.81 1415.5 1157.47 1415.5 1171.23 1416.q3 1173;14 1416.06 1176.71 1416:1
1209.14 1416.5 1210.26 l416~491212.08 1416.45 12'32.191416.22 1250.5 1416.11
1252.18 1416.4 1264.16 l416.19 1271.76 1416.34 1287.94 1416}21291.04 1416.27
1302.18 1416.8 1304.05 1416.78 1305.7.1 1416.8). 1323.17 14i6.·~13 1335.93 1417.08
1337.66 1417.1 1338.01 1417.08 1339,6'6 1417.0,8 1341.87 1417.071368.57 1416:95

1379.4 1417.1 1388.55 1417.13 1403.96 14'17.24 1408.91417 . .:27' 1427.17 1417.43
1439.92 1417.5 1459'.5 1417.67 1466.31 1417.72 1496.46 14;17.94 151;8.09 1417.97

1526.2 1418 1530.22 1418.04 1543.03 1418.1l 1559.15 1418.77 1573.23 1418.44
1589.77 1418.7 1603.99 1418.83 1620.13 14.l..8.76 1629.59 1418.$81648.31 14],9.1,6
1661.61 1419.4 1681.23 1419.32 1682.39 1419.33 16$3.48 14i9.36 17.05.49 1420.06
1714.31 1420.9 1722.83 1421.6 1737.96 1422.0917}9.0·2 14~7.l:3 1758.6 1422.51

1767.9 1422.7 1768.78 1422.7 1772.62 1422.73 1789.11472,.7,9 18097,18 1422.42
1810.32 1422.3 1810.7 1422.24 .. 181}.6 1421.65 182515 142165 1. 8}5" .64 142,i .79

1841.1 1422 1$42.79 1422.06 1864.79 14"22.36 1893 :75 '1422 :3'9' 1895.05 1422.39



J
I
i

I
I
I
I
I
I
I
I
I
I'
I
I
I
I
I
I
I
:

1899.83 1422.4 1912.13 1422.2 1917,19 1422.04 1927.14 1421.78 1928.71 1421.52
1940.95 1420.6 1947.35 1420.19 1969.99 1420.34 1973 1420.38 1974.76 1420.39
1988.58 1420.6 1989.02 1420.66 1997.99 1421.68 2001.38 1421.87 2003.34 1422.04
2017.7 1422.1 2018.59 1422.04 2025.55 1422.1 2036.04 1422.25 2040.53 1422.33
2066.2 1422.2 2066.57 1422.2 2089.81 1422.46 2097.38 1422.25 2100.82 1422.24

2123.04 1422.3 2134.46 1422.33 2136.19 1422.33 2142.7 1422.31 2149.58 1422.41
2154.54 1422.5 2156.28 1422.47 2162.07 1422.54 2173.62 1422.56 2174.76 1422.59
2175.96 1422.6 2200.86 142.2.81 2210.09 1422.92 2213.22 1422.95 2244.14 1423.34
2251. 09 1423.4 2266.2 1423.73 2266.58 1423.74 2271.17 1424.11 2284.5 1424.17
2293.79 1424.2 2307.28 1424.31 2318.42 1424.32 2320.95 1424.36 2334 . .93 1424.31
2355.71 1424.4 2357.63 1424.45 2359.31 1424.43 2386.85 1424.45 2387.76 1424.45
2417.76 1424.1 2418.37 1424.11 2420.39 1424.11 2423.51 1424.09 2434.11 1423.97
2443.17 1423.9 2443.8 1423.77 2445.64 1423.33 2446.86 1423.3 2461.78 1423.16

2463.7 1422.8 2466.64 1422.41 2491.75 1422.05 2492.04 1422.05 2519.74 1422.16
2519.95 1422.2 2545.33 1421. 81 2550.37 1421.88 2572 .02 1422.16 2592.59 1422.15
2595.77 1422.1 2603.62 1422.11 2607.65 1422.14 2617.36 1422.27 2624.52 1422.34
2641.81 1422.8

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
738 .06 985.92 .035 1010.48 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
985.92 1010.48 97.93 97.93 97.93 .3 .5

Left Levee Station= 985.92 Elevation= 1416.91

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ftl 1417.16 Element Left OB Charmel Right OB
Vel Head (ft) 0.08 Wt. n-Val. 0.060 0.035 0.060
W.S. Elev (ft) 1417.09 Reach Len. (ft) 97.93 97.93 97.93
Crit W.S. (ft) 1416.91 Flow Area (sq ft) 354.96 38.77 293.42
E.G. Slope (ft/ft) 0.004238 Area (sq ft) 354.96 38.77 293.42
Q Total (cfs) 1355.00 Flow (cfs) 777.42 142.70 434.88
Top Width (ft) 614.81 Top Width (ft) 223.91 24.56 366.34
Vel Total (ft/ s) 1.97 Avg. Vel. (ft/s) 2.19 3.68 1.48
Max ChI Dpth (ft) 3.00 Hydr. Depth (ft) 1.59 1.58 0.80
Conv. Total (cfs) 20815.3 Conv. (cfs) 11942.6 2192.1 6680.6
Length Wtd. (ft) 97.93 Wetted Per. (ft) 224.17 25.22 366.49
Min Ch El (ft) 1414.09 Shear (lb/sq ft) 0.42 0.41 0.21
Alpha 1.26 Stream Power (lb/ft s) 0.92 1.50 0.31
Frctn Loss (ft) 0.53 Cum Volume (acre-ft) 2.19 1.26 0.92
C & E Loss (ft) 0.00 Cum SA (acres) 1.71 1.86 1.08

. Warning: Divided flow computed for this cross-seytion .
Warning: The parabolic search method failed to cQnverge on critical depth. The program will try
the

cross section slice/secant method to find critical depth.

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 247

INPUT
Description:
Station Elevation Data num= 147

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
694 1417 697.33 1416.98 698.3 1416.98 699.13 1416.97 715.5 1416.62

716.57 1416.5 719.07 1416.13 721.38 1415.74 730.17 1414.11 735.45 1414.04
739.36 1414 742.96 1414.02 760.45 1414 767.87 1413.84 774.95 1413.71
775.82 1413.7 782.67 1414.11 789.57 1414.69 792.18 1414.93 797.73 1415.04
804.58 1415 816.03 1414.82 816.88 1414.8 839.19 1415.31 841. 23 1415.34
862.46 1415.5 866.25 1415.55 886.26 1415.82 891.64 1415.93 898.62 1416.01
916.67 1416.2 927.42 1416.16 941.77 1416.29 952.81 1416.18 964.28 1416.23
968.57 1416.1 972.48 1416.18 977.79 1415.84 982.08 1417.38 987.57 1418.01
987.94 1418.1 989.25 1417.49 996.62 1414 997.17 1414.21 1000.02 1415.1

1004.75 1416.8 1016.92 1416.69 1022.63 1416.58 1037.83 1416.24 1055.86 1416
1058.04 1416 1075.9 1415.87 1092.75 1415.72 1096.05 1415.68 1112.04 1415.6
1125.73 1415.3 1132.33 1415.21 1144.72 1414.45 1149.39 1414.16 1159.01 1414.78
1160.8 1414.9 1164.47 1414.89 1172.36 1414.94 1179.87 1414.95 1185 1415.01

1193.98 1415.3 1205 1415.39 1213.35 1415.43 1227.94 1415.69 1231. 23 1415.75
1233.1 1415.8 1246.31 1415.89 1268.67 1416.11 1272.59 1416.15 1276 1416.17

1290.15 1416.1 1298.8 1416.17 1303.67 1416.39 1319.08 1416.56 1330.48 1416.64
1331.58 1416.7 1350.41 1416.78 1363.071416.83 1371.29 1416.76 1375.54 1416.67
1394.25 1416.8 1398.7 1416.81 1416.51 1416.78 1428.22 1416.95 1450~16 1417.17

1458.6 1417.2 1466.32 1417.49 1485.07 1417.89 1491.07 1417.88 1509.53 1418.37



1510.63
1568.14
1633.2
1674.2

1761. 29
1818.68
1846.17
1928.27
1945.1

1968.75
2006.1

1418.4
1419.2
1418.9
1419.2
1420.3
1421. 8
1421.3

1422
1422
1420

1420.3

1511. 39 1418.41
1571. 3'3 1419. Z4
1643.8 1418.94

1701.1!3 1419.42
1770.32 1420.69
1835.7 1421.77

1851~O'6 1421.23
19'28' .57 1421.97
1945.5'S 1412.04
1974.19 14'19.'98
2015,91 1420.'31

1529.27 1418.84
1588.41 l.ti9.06
1645.48 1418.96
1710 ;3:1 1419.53
1786;57 1420.86
1842;;8 1421.67
187~';11421.8

1934;63 1422;05
1'946.'~;1 1422.05
1987.6214'26/14

1540.83
1610.14

1669;6
1730:03
1788.99
1844<26

1's19.8
1935.09
1955/79
1996"0'3

1419.02
1418.89
1419;18
1419.73
1420.91
1421. 49
1421. 87
1422.06
1421.88
14io.22

1551018 1419.21
1611.52 1418:67
1670.99 1419.19
1750:18 1419.98
1807; ~n 1421:75

1845;3 1421. 36
1925·.67 1421.93
1935.89 1422.q2
1960.71 1421.11
.1999.41 1420:27

Manning's n Values
Sta n Val
694 .06

hum=' '. 3'
Sta '. nValSta

987.9'4 .035 1004.75
n Val

.06

Bank Sta: Left Right
987.94 1004.75

CROSS SECTION OUTPUT

Lengths: Left Channel Right
102.08 102.08 102.08

Profile #PF 1

Coeff Contr.
.3

Expan.
.5

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (ds)
'!'opWidth (ft)
Vel'I'otal Ht/s)
MaX'Chl Dpth (ft)
Conv:Total (cfs)
LengthWtd. ( f t)
MinChEl (f t )
Alpha
Fretn LOss (ft)
C &E Loss (ft)

1416.62
0.09

1416.54

0.007202
1355.00

568.69
2.26
2.84

"15966.4
102.08

1414.00
1.10
0.58
0.00

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)'
Area (sq ft)
Flow (efs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (ds)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Powerllb/ft s)
Cum VolumEii . (acre~ft)
Cum SA (a.Cres)

Left OB
0.060

102.08
327.60
327.60
795.29
263.49

2.43
1.24

9371.2
263.91

0.56
1.35
1. 43
1.17

Channel
0.035

102.0.8
16.37
16.37
66.25
12.76

4.05
1.28

780.6
13.75

0.54
2.17
1.20
1.81

Right OB
0.060

102.08
256;37
256.37
493 ;46
292.44

1.92
0.88

5814.6
292.52

0.39
0.7'6
0;30
0.34

Warning': nividedfl6w computed for this cross~section;

CROSS SECTION
REACH': Reach-I

RIVER: RIVER-I
R$: 147

1413.4
1414.52
1414.93
1415.67
1414.91
1415.63
1414'.96
14'16.05
1413 .06
1415.53
1415:23
1414:52
1415:76
1414:12
iA15:~4
+4 1q.04
1416.95
1417;63
1417.3

1416.39
1416:42
1417.33
1419;65
14i?;05
14J,!f·89
1419',84
1420:39

INPUT
Description:
Station Elevation Data num=

.. Sta . Elev' 'Sta Elev
639 1416.5 642.07 1416.52

664.09 1415.6 670.53 1414.29
697.28 1413.5 703.62 1413.42
726.95 1413.7 731.15 1413.99
759.44 1414.4 762.69 1414.3
813.87 1414.9 838.21 1415.19
889.51 1415.7 899.75 1415.72
912.63 1414.2 913.85 1413.39
925.79 1415.6 926.56 1415.65
944.88 1415.8 945.26 1415.84
982.99 1416.1 990~23 1416.22

1003.15 1413.6 1004.97 1414.1,9
.1054.23 1415.3 1061.56 1415.23
1098.34 1415.2 1109.1 1415.2
1135.58 1414.5 11'38.'84 lA14.63
1164.8 1414.3 1169.7 1413.53

1194.71 1414.8 1199.991414;84
1226.29 1415.3 1228.56 1415.}2
1277.63 1416.6 1279.9 1416:q3
1296.76 1417 .lf297. 6 1417;1.2
1364.21 1417.6 :1'367.56 1417;54
1381.95 14171.38'3.9 1Al~:9'7

1410 1416.3 1431.29 1416 ..16
1459.54 1416.4 1470.06 1416.71
1506.17 1417.6 1508.28 J.41~}.3
1525.7 1417.9 1526;74 1.417'.~5

1556.15 1418.1 1562.03 :1418.3
1604.47 1419 161q.:~2 1419.54
1648.93 1419.8 1658~86 14i~

174
StaBlev \ Sta. E1ev Sta' Elev

650.11 1416.34 6~0.1 1416.11 663.18 1415.71
674.55 1413.55 680.92 1413.43 685;39 1413.43
710.89 1413.38 719.52 1413.24 722.36
736.36 1414.38 741.02 1414.46 743.72
767.14 1414.43 789.77 1414.72 812.17
861.42 1415.44 862.48 1415.44 887.14
903.04 1415.04 906.51 1414.49 908.53

.917.18 1414.28 924.65 1415.44 925.46
933.86 1415.84 935.78 1415.37 93&.93
958.69 1416.04 963.36 1416.09 979
992.77 1416.28 993;71 i415;94 1000;27

1010 .11 1416.08 1625.32 1415.6 1028.03
1070.13 1415.29 1079.93 1415.29 168!L17
1116.74 1415;17 1131. 58 1414· ;59 H3 5. 46
114~;23 1415:62 n4$.$2 1415;22 H53;68
1J.7~.51 1.414'46 1182;71 ~·414.$8 1181L47
1206.8 1:-414.88 1207 ;12 14.14;9,2 1224;29

1243 ..98 +'415,67 1244; 91 1415. (58 1257; 61
1284.61 1416.75 i290':92 1416.87 1291;69
1305.$3 14'17.51);.338'.61417; 5 1351;3
1369.94 1417.49 1.~7~ ;85 1417 ;31 137ELl
1396.06 1416.53 +.4.01; 56 1416;49 J.408;27

~~~~:~~ ai~j~ 11~~J~ ni~:~~ i~~~:~·~
1514.61 1419.9 1~1$;52 .•.... 142.6 1517.31
1533.'78 ;417.8'61540: 2 1417;88 1549.Ji
1576,01 1418.22 1578;14 i418.'~81597:9
1$26'.8'4 1419.84 +629 ;~6 J.419;86 1632 :21
16'60.97 1420:04 1'664;97 1420h 1690;69

I



Manning's n Values
Sta n Val Sta
639 .06 899.75

num= 3
n Val Sta

.035 1257.61

I

I
I

1700.09
1738.95
1786.76
1851. 37
1890.46
1940.12

1420.4
1420.4
1419.9
1420.8

1420
1419.7

],716.22 1420.44
1741. 46 1420.36
1793.59 1420.11
1867.75 1420.88
1907.15 1419.85
1953.58 1419.41

1718.32
1751.9

1802.61
1869.57
1912.87
1968.61

1420.42 1720.23
1419.88 1756.42
1420.31 1817.98
1420.65 1870.9
1419.81 1914.57
1419.38 1975.13

n Val
.06

1420.42
1419.68
1420.56

1420.5
1419.8

1419.44

1723.38
1761. 98
1846.83
1881.95
1917.46

1420.47
1419.74
1420.72
1420.22
1419.75

I
Bank Sta: Left Right Lengths: Left Channel Right

899.75 1257.61 100 100 100

CROSS SECTION OUTPUT Profile iFF 1

Coeff Contr.
.3

Expan.
.5

I
E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
crit W.S. (ft)
E.G. Slope .( ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch EI (ft)
Alpha
Frctn Loss (ft)
C & ELoss (ft)

1416.04
0.09

1415.95

0.004593
1355.00

548.27
2.30
2.89

19993.9
100.00

1413 .06
1. 04
0.91
0.06

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 Fer. (ft)
Shear (lb/sq ft)
Stream Fower (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB
0.060

100.00
321.29
321. 29
657.30
238.45

2.05
1.35

9698.9
238.73

0.39
0.79
0.67
0.58

Channel
0.035

100.00
268.22
268.22
697.70
309.82

2.60
0.87

10295.0
312.03

0.25
0.64
0.86
1.44

Right OB

100.00

:1
I

:1

I
I
I

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 47

INPUT
Description:
Station Elevation Data num= 153

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
626 1416 627.61 1416.04 628.72 1416.05 645.62 1415.67 647.35 1415.62

647.73 1415.6 652 1415.15 660.95 1413.08 661.51 1413.07 672.13 1412.92
681.59 1412.8 693.3 1412.62 707.61 1412.73 710.12 1412.7\6 716.62 1413 .13
721.78 1413.7 724.6 1413.92 730.6 1413.99 740.5 1414.16 743.83 1414.17
745.39 1414.2 747.72 1414.8 750.04 1415.61 753.46 1414.61 755.8 1413.94
75.8.91 1414 778.41 1414.25 796.33 1414.37 802.13 1414.43 807.19 1414.51

826.5 1414.7 830.86 1414.71 850.08 1414.9 851.52 1414.88 863.3'4 1414.77
867.69 1413.4 873.32 1411.75 877.41 1413.34 880.37 1413.98 885.54 1413.22
887.11 1412.8 .891.73 1414.49 891. 84 1414.52 896 .14 1414.62 900.28 1414.73
903.41 1414.8 927.79 1414.29 928.48 1414.29 947.51 1414.69 952.63 1414.81
971.33 1415 977.1 1415.06 985.48 1414.62 985.74 1414.61 987.45 1415.61
990.13 1417 996.75 1414 1000.79 1412.85 1000.93 1412.81 1003.85 1413 .92

1007.45 1414.9 1033.24 1414.52 1034.24 1414.51 1052.97 1414.53 1065.31 1414.61
1072 .46 1414.5 1081. 46 1414.51 1091.65 1414.44 1098.76 1414.41 1110.71 1414.43
1128.13 1414.4 1129.94 1414.46 1157.69 1414.77 1166.86 1414.67 1182.26 1414.76
1188.2 1414.7 1201.36 1414.38 1204.85 1414.45 1207.79 1414.51 1222.52 1414.91
1239.1 1413 .1 1240.5 1412.92 1242.96 1413 .25 1252.27 1414.49 1265.26 1414.7

1268.98 1414.7 1279.02 1414.72 1280.2 1414.74 1297.44 1414.8 1298.71 1414.81
1303.16 1414.9 1311.61 1415.21 1319.46 1415.64 1342.23 1416.84 1362.04 1417.27
1368.69 1417.3 1374.77 1417.35 1386.81 1417.42 1399.92 1417.19 1421.92 1416.6
1426.22 1416.4 1428.41 1416.4 1448.6 1415.59 1454.84 1415.53 1463.26 1415.62

1469.5 1415.7 1483.1 1415.77 1490.6 1415.77 1505.67 1415.77 1509.34 1415.79
1513.77 1415.9 1533.87 1416.07 1546.53 1416.25 1548.58 1416.27 1551. 4 1416.35
1566.42 1416.6 1571.2 1416.66 1588.12 1416.8 1600.27 1416.97 1603.44 1416.98
1608.98 1417 1623.92 1417.13 1632.63 1417.22 1643.41 1417.31 1661.12 1417.49
1662.95 1417.51681.39 1417.56 1693.46 1417.64 1700.15 1417.7 1710.66 1417.8
1719.05 1417.9 1723.96 1417.96 1738.87 1418.01 1743~54 1418.07 1758.71 1418.32
1759.27 1418.3 1792.65 1418.93 1800.24 1419.05 1815.3 1419.22 1828.99 1419.63
1835.03 1419.8 1841.94 1420 1863.94 1420.65 1879.26 1420.88 1889.95 1420.86
1898.69 1420.9 1916.73 1420.86 1926.3 1420.57 1928.29 1420.04 1929.55 1419.83
1932.39 1419.9 1935.84 1420.02 1938.01 1419.87



Manning's n Values
Sta n Val Sta
626 .06 851.52

num= 3
n Val Sta

.035 1319.46
n Val

.06

Bank Sta: Left Right
851.52 1319.46

CROSS SECTION OUTPUT

Lengths: Left Channel
46.65 46.65

Profile #PF 1

Right
46.65

coeff Contr.
.3

Expan.
.5

E.G. Elev (ft) 1415.08 Element Left OB Channel Right OB
Vel Head (ft) 0.28 Wt. n-Val. 0.060 0.035
W.S. Elev (ft) 1414.79 Reach Len. (ft) 46.65 46.65 46.65
Crit W.S. (ft) 1414.79 Flow Area (sq ft) 176.37 148.83
E.G. Slope (ft/ft) 0.025771 Area (sq ft) 176.37 148.83
Q Total (cfs) 1355.00 Flow (cfs) 816.66 538.34
Top Width (ft) 563.51 Top Width (ft) 180.76 382.75
Vel Total (ft/s) 4.17 Avg. Vel. (ft/s) 4.63 3.62
Max ChI Dpth (ft) 3.04 Hydr. Depth (ft) 0.98 0.39
Conv. Total (cfs) 8440.6 Conv. (cfs) 5087.2 3353.4
Length Wtd. (ft) We·tted Per. (ft) 181.21 384.93
Min Ch El (ft) 1411.75 Shear (lb/sq ft)· 1.57 0.62
Alpha 1. 04 Stream Power (lb/ft s) 7.25 2.25
Frctn Loss (ft) Cum Volume (acre-tt) 0.09 0.39
C & E Loss (ft) Cum SA (acres) 0.10 0.64

Warning: The energy equation could not be balanced within the specified number of iterations.
The

program used critical depth for the water surface and continued on with the
calculations.
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Reach-1

RIVER: RIVER-I
RS: 1

INPUT
Description:
Station Elevation Data num= 120

Sta Elev Sta Elev Sta Elev Sta E1ev Sta Elev
574.65 1415 576.18 1415.03 576.98 1415.03 592.03 1414.86 595.52 1414.79
596.78 1414.6 600.57 1414.22 600.99 1414.16 608.79 1412.52 610.53 1412.45
621.73 1412.2 625.88 1412.28 645.03 1412.16 648.17 1412.05 655.41 1412.12
665.75 1412.8 672.68 1413.14 680.87 1413.09 687.4 1413.12 697.51 1412.91
708.33 1412.6 718.61 1412.9 728.61 1413 .24 741.94 1413.36 752.96 1413.5
765.48 1413.5 767.52 1413.45 778.48 1413.57 787.72 1413.62 '804.68 1413.83
809.27 1413.8 828.08 1413.65 830.33 1413.62 834.1 1413.7 840.14 1413.03
840.93 1412.9 841.66 1413.04 842.24 1413.2 845.09 1414 855.26 1414.13
860.18 1414.1 863.58 1412.55 866.66 1411.45 869.09 1412.01 874.44 1413 .58
889.25 1413 .6 895.36 1413.7 913.83 1414.22 921.38 1414.32 941.44 1414.47
943.39 1414.5 944.75 1414.48 972.03 1414.65 982.15 1414.16 982.99 1414.11
984.31 1414.3 986.62 1414.75 994.74 1413.05 995.94 1412.71 996.03 1412.73
996.67 1412.8 1000.16 1414.23 1022.32 1414.14 1024.98 1414.12 1027.62 1414.02

1042.96 1413.5 1057.86 1413.52 1059.74 1413.55 1059.86 1413 .52 1060.44 1413.5
1077.93 1413.1 1082.41 1413.35 1099.49 1413.86 1106.38 1413.69 1132.03 1413.99
1133.27 1414 1134.76 1414.03 1137.37 1414.08 1155 1414.4 1158.47 1414.38
1176.02 1414.2 1183.42 1414.13 1210.83 1413 .98 1211. 55 1413.97 1218.74 1413.61
1224.71 1414.1 1225.3 1414.11 1229.39 1414.08 1230.24 1414.06 1242.9 1414.41
1243.94 1414.4 1247.1 1414.32 1258.98 1414.1 1262.55 1414.13 1271.79 1413.22
1279.37 1412.5 1283.01 1413.01 1292.2 1414.3 1300.61 1414.46 1303.91 1414.49
1307.93 1414.5 1309.51 1414.42 1312.04 1414.4 1323.46 1414.23 1326.59 1414.24
1332.1 1414.1 1335.04 1414.11 1348.43 1414.16 1384.67 1414.08 1411.55 1414.14

1436.08 1414.2 1461.94 1414 .14 1480.32 1414.11 1486.98 1414.4 1496.82 1414.46
1580.78 1414.5 1592.71 1414.54 1653.03 1414.69 1665.31 1414.69 1691.27 1414.72

Manning'S n Values num= 3
Sta n Val Sta n Val Sta n Val

574.65 .06 574.65 .035 1691.27 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
574.65 1691.27 0 a 0 .3 .5

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1414.47 Element Left OB Channel Right OB



I
I

I
:1

vel Head (ft)
W.S. E1ev (·ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E LosS (ft)

0.09
1414.39
1413.90

0.005002
1355.00

815.01
2.37
2.94

19158.8

1411.45
1.00

Wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ftls)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum volume (acre-ft)
Cum SA (acres)

0.035

572.23
572.23

1355.00
815.0.1

2.37
0.70

19158.8
817.07

0.22
0.52

11

:1

!I

Warning: Divided flow computed for this cross-section.

SUMMARY OF MANNING'S N VALUES

Ri'ITer : RIVER-l

Reach River Sta. n1 n2 n3

Reach-1 1247 .06 .035 .06

Reach-1 1204 .06 .035 .06

Reach-1 1203.9 Bridge
Reach-1 1188 .06 .035 .06

Reach-1 1147 .06 .035 .06

Reach-1 1078 .06 .035 .06

Reach-1 1076.9 Culvert
Reach-1 857 .06 .013 .06

Reach-1 747 .06 .013 .06

Reach-1 647 .06 .013 .06

Reach-l 600 .06 .013 .06

Reach-1 547 .06 .013 .06

Reach-1 488 .06 .013 .06

Reach-l 487 .06 .04 .06

Reach-1 447 .06 .04 .06

Reach-1 446 .06 .035 .06

Reach-1 347 .06 .035 .06

Reach-1 247 .06 .035 .06

Reach-1 147 .06 .035 .06

Reach-1 47 .06 .035 .06

Reach-1 1 .06 .035 .06
\

SUMMARY OF REACH LENGTHS

River: RIVER-1

Reach River Sta. Left Channel Right

Reach-1 1247 42.77 42.77 42.77
'Reach-1 1204 56.52 56.52 56.52
Reach-1 1203.9 Bridge
Reach-1 1188 56.52 56.52 56.52
Reach-1 1147 70 70 70
Reach-1 1078 399.84 399.84 399.84
Reach-1 1076.9 Culvert
Reach-1 857 197.06 197.06 197.06
Reach-1 747 100.59 100.59 100.59
Reach-1 647 100 100 100
Reach:" 1 600 100 100 100
Reach-1 547 100 100 100
Reach-1 488 100 100 100
Reach-1 487 100 100 100
Reach-1 447 100 100 100
Reach-I· 446 100 100 100
Reach-1 347 97.93 97.93 97.93
Reach-1 247 102.08 102.08 102.08
Reach-l 147 100 100 100



Reach-1
Reach-1

47
1

46.65
o

46.65
o

46.65
o

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RIVER-1

Reach River Sta. Contr. EXPan·

Reach-1 1247 .3 .5
Reach-1 1204 .3 ~5

Reach-1 1203.9 Bridge
Reach-1 1188 .3 .5
Reach~l 11.47 .3 .5
Reach-1 1078 .3 .5
Reach-1 1076.9 Culvert
Reach-1 857 .3 .5
Reach-1 747 ,3 .5
Reach-1 647 .3 .5'
Reach-1 6.00 .3 .5
Reach-1 547 .3 .5
Reach-1 488 .3 .5
Reach-1 487 .3 .5
Reach-1 447 .3 .5
Reach-1 446 .3 .5
Reach-l 347 .3 .5
Reach-1 247 ,3 .5
Reach-1 147 .3 .5
Reach-1 47 .3 .5
Reach-l 1 .3 .5




