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1.0 INTRODUCTION

Hydraulic analysis was performed for the Scottsdale Road Corridor Drainage Master
Plan at many locations to serve various aspects of the study objectives. The analysis
covers hydraulic features such as open channels, culverts, storm drain systems and
spillways. These features involve an extensive array of physical characteristics including
configuration, size, lengths, slope, discharge and flow regime.

The objectives of the hydraulic analysis at each location in the study area essentially fall
into two related categories:

• Support for the hydrologic models, and
• The evaluation of drainage and flooding problems.

A great deal of the hydraulic analysis for the Scottsdale Road Corridor Drainage Master
Plan is contained in the Volume 1 "Hydrology Analysis" prepared by Stanley Consultants
under separate cover. The hydraulic analysis contained in Volume 1 hydrology was
generally done in support of the HEC-1 models contained in that document. This
included hydraulics involving channel routing reaches, diversion steps and level pool
routing. Please refer to Volume 1 Hydrology for the related documentation.

Typically, the level of hydraulics that is performed in support of hydrologic analysis is
somewhat simple and will sometimes overlook the more complex hydraulic
phenomenon. Hydraulics for routing reaches, for example, will typically involve a normal
depth approach using an eight-point cross section. This is perfectly acceptable in a
hydrologic sense and at many locations this approach will yield results that are adequate
for simple hydraulic evaluation. Thus, hydraulics for many of the smaller conveyance
features such as streets and some of the straight uniform channel reaches can be
evaluated from the hydrologic models. However, normal depth channel routing
hydraulics will generally tend to disregard the influence of culverts and other conveyance
anomalies. For this reason, the hydraulic analysis contained in the hydrologic models
should be used with caution when evaluating the potential for drainage and flooding
problems.

The focus of the Volume 2 Hydraulic Analysis is different than that of the hydrologic
analysis. Volume 2 is more of a pure hydraulic document that includes HEC-RAS
backwater model, normal depth channel hydraulics and culvert hydraulics. The normal
depth hydraulic analysis contained in Volume 2 is typically based on more detailed cross
section data than what was used in the hydrology models. Volume 2 is aimed at
assessing the hydraulic performance of the larger, more complex drainage features
found in the Scottsdale Road Corridor Drainage Master Plan study area to determine
their potential for drainage and flooding problems.

Discharges used in the Volume 2 hydraulic analysis were taken from Volume 1
hydrology. The hydraulic analysis documented here is intended to serve as a baseline
existing condition evaluation. Existing condition hydraulics will be used as the basis for
identifying drainage and flooding problems within the study area and to confirm the
known historic drainage and flooding problem locations. The hydraUlic analysis will also
serve as the basis for the evaluation of drainage alternatives that will be developed later
in the study.

Q:115586lFinallHydraulicslHydraulic Documen!slfinalHYDRAUlICS rev01.doc
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The overall objectives of the Scottsdale Road Corridor Drainage Master Plan are to
evaluate and alleviate drainage problems and flooding conditions in the study area.
Originally, the focus area of the study was along the Scottsdale Road corridor from
Mountain View Road on the south to Thunderbird Road on the north, including the 71 st

Street Channel. The focus area has since been expanded to cover the Berneil Ditch,
one of the major stormwater corridors in the Town of Paradise Valley.

A complete description of the study background and objectives is contained in the
existing conditions analysis of the final report prepared by Stanley Consultants (under
separate cover). Both the existing conditions analysis and the Volume 1 Hydrology
Analysis contain extensive descriptions of the study area's physical character as well as
numerous references to and descriptions of relevant past drainage and hydrology
studies. It is recommended that the above documents be read for a complete
understanding of the Volume 2 Hydraulics Analysis report.

Study location and study area/vicinity maps (Figures 1 and 2) depicting the Scottsdale
Road Corridor Drainage Master Plan study area are included on Pages 3 and 4 of this
report. Figures 3 and 4 summarize the estimated existing condition ,10- and 100-year
(respectively) HEC-1 peak discharges from the Volume 1 hydrology report. Figures 5
and 6 summarize the "with recommended alternative" condition peak discharges.

In addition to these figures, there are two exhibits in Appendix E that are useful in
understanding the overall physical nature of drainage and its conveyance in the
Scottsdale Road Corridor Drainage Master Plan study area. Exhibit 1 is a composite of
the USGS topography for the study area and Exhibit 2 shows the existing major
drainage facilities found in the study area. Exhibit 2 was assembled for this study based
on as-built drawings, quarter section maps, GIS data, past drainage studies and
extensive field reconnaissance. These exhibits are the same as those found in the
Volume 1 hydrology report.

Q:1155861FinallHydraulicslHydraulic DocumentslfinalHYDRAUlICS rev01.doc
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2.0 HEC-RAS HYDRAULIC MODELING

2.1 General Approach and Methods

Representative flow characteristics for the Berneil Ditch, Mountain View Channel and
71 5t Street Channel were modeled using the U.S. Army Corps of Engineers' HEC-RAS
computer program Version 2.2. Inputs to the HEC-RAS program include channel cross
section geometry, downstream reach length, Manning's roughness coefficient "n" and
ineffective flow areas. The model for this system uses the Berneil Ditch as the main
channel with branches for the Mountain View Channel and the 71 5t Street Channel.

Two water surface profiles are included in the HEC-RAS model, profile number 1 rNS
PF 1) for the 10-year discharge and profile number 2 rNS PF 2) for the 1DO-year
discharge. Flow rates for these two profiles were taken from the existing condition HEC
1 models contained in the Volume 1 Hydrology Analysis. The HEC-RAS model utilizes
junction loss options to account for the confluence of the Mountain View Channel and
71 5t Street Channel branches. Hydraulic cross sections for the HEC-RAS model are
based primarily on field survey data gathered by Stanley Consultants. This data was
supplemented by as-built plans and field reconnaissance.

There was no overall topographic survey available along the channel reaches that would
be suitable to accurately delineate limits of overflow. The backwater analysis was not
intended to establish any floodplain limit for flood insurance or floodplain management
purposes. The objectives of the HEC-RAS backwater analysis were to establish a
baseline existing hydraulic condition, to assess the location, extent and character of any
hydraulically deficient reaches and to serve as the basis for alternatives analysis.

The hydraulic analyses found in previous studies for the Berneil Ditch, Mountain View
Channel and 71 5t Street Channel are typically simple, normal depth hydraulics. No
backwater analysis has been found from any previous study for any of these features.

Figure 7 on the following page is a schematic showing the locations of HEC-RAS cross
sections along the Berneil Ditch, Mountain View Channel and 71 5t Street Channel.
Figure 7 is also found at a full size scale of 1" =500' in Appendix E. Figure 7 serves as
the basis for both existing condition and alternative analysis HEC-RAS models. HEC
RAS electronic files on diskette are also found in Appendix E.

Appendix A contains supporting data related to the existing condition HEC-RAS
hydraulic analysis of the Berneil Ditch, Mountain View and 71 5t Street Channels.
Appendix B includes existing condition HEC-RAS output files and cross-section plots.
Appendix D includes the HEC-RAS model corresponding to the recommended
alternative.

Q:115586lFinallHydraulicslHydraulic DocumenlslfinalHYDRAULICS rev01.doc
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2.2 Semeil Ditch Characteristics

The Berneil Ditch has evolved over many years to its present state. Historic accounts
indicate that it is likely to be more than 50 years old and may have originated as a
combined earth channel and levee intended to protect the old Folkman Ranch from
flooding. Its original construction was probably a local, perhaps private effort. No
documentation of its original design, hydrology or hydraulics has been found. Its
apparent age would be from an era when the offsite contributing area extended all the
way north to the McDowell Mountains and when the Indian Bend Wash was largely
uncontrolled.

The Berneil Ditch is situated at the downstream end of the Scottsdale Road Corridor
Drainage Master Plan study area and is approximately 8,500 feet in length. The
upstream limit of the ditch is at the southwest corner of the intersection of Scottsdale and
Mountain View Roads where an existing double barrel - 8' x 3' concrete box culvert
(CBC) discharges flow from the contributing drainage area east of Scottsdale Road.

From Scottsdale Road, the Berneil Ditch flows west along Mountain View Road (and the
Mountain View Road alignment) to about the 68th Street alignment. From this location,
which is near the southwest corner of Chaparral High School, the Berneil Ditch turns and
goes straight south for a distance of approximately 850 feet. The ditch then turns and
goes straight west for a distance of approximately 1,260 feet. There, it turns south again
and follows roughly the 66th Street alignment all the way to the Indian Bend Wash, which
is the downstream limit of study.

The Berneil Ditch has a trapezoidal cross section for its entire length. From Scottsdale
Road to its confluence with the Mountain View Channel, the Berneil Ditch has a primarily
earth section with short segments of concrete lining at some of the tributary inflow
points. The earth reach has virtually no landscape or visual aesthetic amenities. A
perennial growth of weeds and native vegetation is present along its bottom in this
reach. At the confluence with the Mountain View Channel, the Berneil Ditch transitions
into a wider concrete-lined cross section and maintains this configuration all the way to
the Indian Bend Wash.

Sub-reaches of the Berneil Ditch are generally straight and uniform but there are three
relatively tight right angle bends in the study reach. A six barrel - 10' x 5' CBC conveys
flow under Double Tree Ranch Road. Double Tree Ranch Road has a high point in its
profile where it passes over the Berneil Ditch. The bottom of the Berneil Ditch drops
approximately 4 feet in elevation just below the Double Tree Ranch Road culvert.

Generally, the flow line profile of the Berneil Ditch is well below the adjacent ground
elevation. However, the south banks along both of the east-west reaches are elevated
slightly, ranging from a few tenths to about 1.5 feet above adjacent grade. The east side
of the 66th Street alignment of the Berneil Ditch south of Double Tree Ranch Road is
also elevated above adjacent grade forming a levee averaging about 2 to 3 feet in
height.

The earth portion of the Berneil Ditch along the Mountain View Road alignment ranges in
depth from about 5 feet to about 7 feet and has a bottom width of about 20 feet and side
slopes of about 4H to 1V. The concrete lined reaches of the Berneil Ditch average about
8 feet in depth with a bottom width of approximately 30 to 35 feet and side slopes of
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about 3H to 1V. The longitudinal slope of the channel bottom ranges from about 0.1 to
0.3 percent with the greater slopes occurring in the north-south alignments and the
flatter slopes occurring in the east-west reaches.

The predominant fall and direction of flow for this region of the Scottsdale Road Corridor
Drainage Master Plan study area is from north to south. The two east-west sub-reaches
of the Berneil Ditch essentially cut across the predominant slope.

There is a gravel surfaced maintenance access road along the entire length of the
Berneil Ditch on its south and east sides. Vehicular access to the maintenance road is
limited but the road does serve as a local and fairly well established multi-use
pedestrian/equestrian trail. Residential lots back up onto the Berneil Ditch along its
entire length except on the north side of the sub-reach along Mountain View Road.
Many of the residential lots have masonry block fences adjacent to the ditch. The
Berneil Ditch is located entirely within the Town of Paradise Valley on a tract of land
owned and maintained by the Town.

Drainage flows into the Berneil Ditch at many locations. The largest inflow points occur
in the upper reach of the ditch and are located at the culvert under Scottsdale Road, the
71 st Street Channel, the Reed Road (70th Street) storm drain and the Mountain View
Channel. Local drainage flows into the ditch at other locations between Mountain View
Road and Double Tree Ranch Road. From Double Tree Ranch Road to the Indian Bend
Wash, there is essentially no inflow to the ditch.

It is unknown what the original design discharge was for either the Berneil Ditch or the
culvert at Double Tree Ranch Road. The Paradise Valley, Scottsdale, Phoenix (PVSP)
Study from the late 1970's estimated a 100-year "with project" discharge for the Berneil
Ditch of about 4,000 cfs. However, the suggested design discharge for the Berneil Ditch
from the PVSP Study was only 2,000 cfs based on the limited combined capacity of its
two primary upstream tributary channels, the 71 st Street Channel and the Mountain View
Channel. The significance of the PVSP Study to the Scottsdale Road Corridor Drainage
Master Plan is discussed in more detail in Volume 1 hydrology.

The existing condition 100-year HEC-1 discharges for the Berneil Ditch from Volume 1
hydrology range from 215 cfs at the Scottsdale Road box culvert (HEC-1 I.D. AD055C),
the upstream limit, to 2981 cfs at the Indian Bend Wash (HEC-1 I.D. RR070A), the
downstream limit.

Photo plates on the following pages depict representative reaches of the Berneil Ditch.
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PHOTO PLATE 1
Berneil Ditch looking downstream (south) just below Doubletree Ranch Road.

PHOTO PLATE 2
Berneil Ditch looking at the upstream face of the box culvert at Doubletree Ranch Road.
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PHOTO PLATE 3
Berneil Ditch looking upstream (east) near the middle bend. Block wall along top of

south bank was recently constructed by Town of Paradise Valley to contain flow.

PHOTO PLATE 4
Berneil Ditch looking upstream (east) along the Mountain View Road alignment. 71 st

Street Channel enters from left near middle of photo.
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2.3 Mountain View Channel Characteristics

There has been no reference found in past studies to a specific name for the channel
that runs along the Mountain View Road alignment from Invergordon Road to the Berneil
Ditch. It was generally referred to as part of the Berneil Ditch system in the PVSP Study
from the late 1970's. For the purposes of the Scottsdale Road Corridor Drainage Master
Plan, it will be referred to as the "Mountain View Channel".

Also, for this study, the channel along Invergordon Road/64th Street will be referred to as
the "Invergordon Road Channel" south of the Mountain View Road alignment in the
Town of Paradise Valley. North of the Mountain View Road alignment in the City of
Scottsdale, it is referred to as the "64th Street Channel". It is unknown exactly when the
Mountain View and Invergordon Road/64th Street Channels were constructed but from
historic accounts and recollections, they are probably at least 30 years old. Their origins
go back to when the offsite contributing area was not only much larger (prior to
construction of the Central Arizona Project Canal) but was also largely undeveloped.

The length of the Mountain View Channel is approximately 2,500 feet. The entire length
of channel has a concrete lined trapezoidal section. The upstream limit of the channel is
at the Invergordon Road/64th Street Channel. The Mountain View Channel runs from
west to east along the Mountain View Road alignment. It outfalls to the Berneil Ditch at
about the 68th Street alignment near the southwest corner of Chaparral High School.
The Mountain View Channel has a relatively tight right angle bend to the south where it
joins the Berneil Ditch.

The depth of the Mountain View Channel ranges from about 4 to about 7 feet. The cross
section has a bottom width that ranges from about 6 to about 10 feet and side slopes of
about 2H to 1V. The Mountain View Channel has a relatively uniform longitudinal slope
of approximately 0.4 percent. Like the east-west reaches of the Berneil Ditch, the
Mountain View Channel cuts roughly perpendicular across the predominant local slope
and direction of flow. Generally, the Mountain View Channel is straight and uniform.
However, there are 5 locations along the channel where sewer manhole shafts project
up from the channel bottom and out from the channel side, presenting a moderate local
obstruction to flow.

The Mountain View Channel essentially lies entirely within the Town of Paradise Valley
on private property. The channel is located in a combined drainage channel, roadway
and utility easement that totals 30 feet in width. The channel crosses the rear yards of
the residential lots in the Primrosa Subdivision on the north side of Caron Drive. It is
presumed that any maintenance of the Mountain View Channel is provided either by the
Town of Paradise Valley or by a residential property owners association.

Residential land use adjoins both sides of the Mountain View Channel. The residential
lots that the channel crosses all have masonry block fences along the channel's south
bank that provide a physical separation between the channel and the rear yards. These
block fences would form a substantial barrier if any overflow occurs along the Mountain
View Channel.

An overflow weir is constructed on the south bank of the Mountain View Channel
approximately 500 feet upstream from its confluence with the Berneil Ditch. The
overflow weir is located opposite the point where 67th Street discharges stormwater into
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the Mountain View Channel from the north. The overflow weir is approximately 25 feet
long with a bottom elevation that is approximately 5.5 feet above the flow line of the
Mountain View Channel.

There was no documentation found that explains the concept and intent of the overflow
weir. The location of the weir may be on the historic flow path that served as the outfall
for the drainage coming down 67th Street prior to construction of the Mountain View
Channel and the Primrosa Subdivision south of it. If flow were to escape the Mountain
View Channel at the weir, it would enter a shallow landscaped channel on the adjacent
residential lot, flow south a short distance to Caron Drive then east in Caron Drive to the
Berneil Ditch. There does not appear to be any drainage easement across the
residential lot where the weir on the south bank is located.

One of the most unique and significant hydraulic features in this system is a concrete
flow split structure located at the upstream end of the Mountain View Channel. This
structure projects out into and a short distance upstream (north) on the Invergordon
Road/64th Street Channel. It appears that the intent of the structure is to split the
stormwater flowing south in the 64th Street Channel 50/50. Half of the flow would
continue south in the Invergordon Road Channel and the other half would be diverted
east to the Mountain View Channel and the Berneil Ditch. The flow split structure was
apparently in place prior to the PVSP Study, which refers to it as the "Berneil bifurcation
works". The hydrology in the PVSP study assumed a 50/50 split at this location.

The concrete flow split structure appears to have been intended to maintain the
perceived flow pattern that existed at the time it was constructed. However, its hydraulic
and hydrologic concept and design have not been very extensively documented in
previous studies. The PVSP study simply acknowledges the structure and concludes
that the "project/no project" conditions are identical.

There is no detailed hydraulic analysis performed for the concrete flow split structure in
the Scottsdale Road Corridor Drainage Master Plan study. From both a hydrologic and
a hydraulic standpoint it is basically assumed, as in past studies, that it would achieve a
50/50 flow split. In addition, this 50/50 proportion has been assumed to be constant over
the entire range of flows that would approach the structure from the north.

In reality, this may not exactly be the case. Based on site reconnaissance, survey data
and hydraulic judgment, the actual proportion may vary from event to event and also
with the level of flow. The proportion of flow that is split would be influenced by debris
that may catch on the leading edge of the concrete splitter wall. It is also likely to be
influenced by local hydraulic losses and backwater effects that would occur on each side
of the splitter wall downstream from its leading edge.

On the east side of the splitter wall, the sharp bend and backwater effect from the
Mountain View Channel would probably combine to reduce the capacity on that side.
This could potentially result in a greater proportion of flow continuing to the south. In
addition, during extreme events, it is possible that the splitter wall could be overtopped
which would also send a larger proportion of flow to the south.

Based on the above observations, it is considered unlikely that the discharge directed to
the Mountain View Channel would be greater than 50 percent of the total flow coming
down the 64th Street Channel approaching the flow split structure. Conversely, it is
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considered more likely that greater than 50 percent of the flow approaching the concrete
flow split structure would continue south along the Invergordon Road Channel.

Storm runoff enters the Mountain View Channel from the north at essentially six
locations: the Invergordon Road/64th Street Channel, a local drainage channel just east
of 64th Street that drains 64th Place, at 65th and 66th Places and at 6ih and 68th Streets.
It is unknown what the original design discharge was for the Mountain View Channel.
The PVSP Study mentions a discharge of 600 cfs but it is unclear whether this is an
estimated hydraulic capacity or an estimated inflow based on PVSP hydrology.

The existing condition 100-year HEC-1 discharges for the Mountain View Channel from
Volume 1 hydrology range from 359 cfs just east of the concrete flow split structure on
the Invergordon Road Channel (HEC-1 1.0. DV067C) to 1,379 cfs at its confluence with
the Berneil Ditch (HEC-1 1.0. AD058B).

Photo plates on the following pages depict the Mountain View Channel and the concrete
flow split structure at the Invergordon Road Channel.
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PHOTO PLATE 5
Mountain View Channel looking upstream (northwest) at the confluence with the Semeil

Ditch (in foreground).

-

PHOTO PLATE 6
Looking south across Mountain View Channel at weir structure near 6ih Street

alignment.
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PHOTO PLATE 7
Mountain View Channel looking upstream (west) from about its mid point.

PHOTO PLATE 8
Upstream end of Mountain View Channel looking downstream (east) across flow split

structure at Invergordon Road Channel.
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2.4 71 st Street Channel Characteristics

The downstream limit of the 71 sl Street Channel is the Berneil Ditch just below Mountain
View Road, approximately 600 feet west of Scottsdale Road. The channel essentially
follows the 71 sl Street alignment for its entire length. For purposes of the Scottsdale
Road Corridor Drainage Master Plan study, the upstream limit of the 71 s1 Street Channel
is Cactus Road. The total length is approximately 8,000 feet.

The 71 sl Street Channel conveyance ranges widely in cross-section geometry,
longitudinal slope and surface treatment. Sub-reach configurations include numerous
concrete lined rectangular, trapezoidal and triangular shaped sections. There are also
trapezoidal earth sections, ranging from modestly to nicely landscaped and an inverted
crown street section. The level of condition and maintenance also varies widely.

From the Berneil Ditch north to Gold Dust Avenue, the 71 sl Street Channel is a fairly
wide, nicely landscaped channel where it passes thru the Acacia Creek Apartment
complex. Between Gold Dust Avenue and Shea Boulevard, it is a deep, steep-sided
concrete lined channel designed for maximum conveyance in a very narrow corridor.

From Shea Boulevard to Sahuaro Drive the concrete lined open channel that existed at
the beginning of the study has recently been replaced by a 12' x 9' concrete box culvert
extension. The existing condition HEC-RAS model in Appendix B reflects the old
concrete lined channel in this reach. The "with recommended alternative" condition
HEC-RAS model in Appendix 0 reflects the concrete box culvert extension.

From Sahuaro Drive to a point about 300 feet north of Mescal Street, the 71 s1 Street
Channel is a moderately landscaped, mostly earth channel with loose rip-rap lining
portions of it. And from north of Mescal Street to Cholla Road, the channel is a shallow
paved alley with the outfall pipe from the Cactus Park detention basin running
underneath it.

Cholla Street is simply a dip crossing with no culvert. From Cholla Street north to Cortez
Street, the 71 s1 Street Channel actually consists of 71 s1 Street itself, which has an
inverted crown. From Cortez Street to Sunnyside Drive, the channel is no more than a
paved alley, very shallow and narrow in section. And from Sunnyside Drive north to
Cactus Road, the channel is concrete lined with steep sides. This upper-most reach is
one of the outfalls constructed for the Cactus Road storm drain improvements. The
channel takes a relatively tight bend around an existing single-family residence just
south of Paradise Drive.

Generally, sub-reaches of the 71 s1 Street Channel tend to be fairly straight and uniform in
a horizontal sense with occasional offset transitions in alignment to conform to property
lines and avoid certain improvements that existed prior to the channel. The existing
channel probably follows an historic, wide shallow flow path that gradually became more
and more defined and confined as the adjacent land developed.

When viewed from an overall perspective, there appears to be very little continuity in the
character, design and hydraulic performance of the 71 s1 Street Channel. The form of
each channel sub-reach seems to reflect the character of the adjacent land use, which
ranges from commercial and office to single and multi-family residential. Each of the
channel sub-reaches seems to vary significantly from its adjacent sub-reach as if the
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channel were really just a loose collection of very differing conveyances placed end-to
end.

The channel flows from north to south, which is the predominant direction of slope and
drainage in the Scottsdale Road corridor area. Sub-reaches generally have a fairly
uniform longitudinal slope. The overall slope from Cactus Road to the Berneil Ditch is
about 0.6 percent. Side slopes range from near vertical to flatter than 4H to 1V. The
depth of the channel ranges from about one foot to over 8 feet. Bottom widths are as
little as one foot and top widths range upward to over 50 feet.

For the most part, the 71 st Street Channel is entirely below the adjacent grade except for
a portion of the upper-most reach, which has hardened banks that are built up above
ground. The overbank area adjacent to most of the 71 st Street Channel is relatively flat.
Along the channel just above Shea Boulevard, the west overbank falls slightly away from
the channel and Shea Boulevard actually has a longitudinal slope that falls from east to
west where it crosses over the channel. These conditions present the potential for a
very wide shallow overbank floodplain adjacent to the channel or even breakout to a
parallel flow path if the 71 st Street Channel or any of its culvert capacities are exceeded.

There are a total of eight culvert crossings on the 71 st Street Channel. Table 1 that
follows provides the location and configuration of these culverts.

Table 1 71 st Street Channel Culverts,

Skew Angle Downstream
Location Configuration Length (tt) Skew(degrees)

Direction
Mountain View 3 -8'x6' 82 10 Right

Road
Acacia Creek 4 - 12'x4' 50 0
Apartments

-

Gold Dust 3 - 8'x5' 93 30 Right
Avenue

Cochise Road 2 - 8'x6' 70 0 -

Shea 1 -10'(12')x9' 341 30 Left
Boulevard

Sahuaro Drive 3 - 10'x5' 60 0 -

Mescal Street 2 -10'x6' 30 0 -

Paradise Drive 2 -10'x3' 83 0 -

The culvert originally constructed under Shea Boulevard has been extended three times
on its upstream end. The original culvert was a skewed 10' x 9' concrete box and the
extensions are all 12' x g' boxes that are more or less oriented in a north-south direction.
The first culvert extension was done in the early 1980's as part of the PVSP project,
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jointly sponsored by Flood Control District and the City of Scottsdale. The second
extension of the Shea Boulevard culvert was done in mid 1990's as a private venture to
provide room for more parking spaces for an adjacent restaurant.

And as mentioned previously in this section, this culvert was extended again, just
recently. The latest extension was done to provide additional parking for the new Claim
Jumper restaurant in the Scottsdale Promenade 7000 retail center. The latest extension
makes the total length of the culvert nearly 800 feet.

Construction of the 71 s1 Street Channel and its cross culverts has taken place in many
phases over about the last 30 years. Some of the improvements are private and some
public. Most of the channel is situated on private property. All but one of the culverts is
situated in public right-of-way. Drainage easements only cover part of the channel. For
the most part, maintenance, repairs and minor improvements have been performed by
the City of Scottsdale.

Storm runoff enters the 71 sl Street Channel at many, many locations from the north, east
and west. The primary inflow points involve both surface inflow and storm drains.
Primary inflow occurs from the following:

• The Cactus Road storm drain;
• 70lh Street surface flow just south of Gary Road;
• The Cactus Park detention basin outfall pipe just north of Mescal Street;
• The Scottsdale Road storm drain at Mescal Street;
• The Mescal Park detention basin outfall pipe just below Mescal Street; and,
• Storm drains in Shea Boulevard from both the east and west.

In addition, there are dozens of smaller more local inflow points consisting of small
diameter storm drains serving adjacent private development and surface inflow from
public streets and private driveways.

The original design discharge for the 71 sl Street Channel is unknown. Much of the
original channel and some of the original culverts pre-date the PVSP Study. The PVSP
Study conclUdes that a "with project" design discharge of 1,100 cfs should be used for
the design of (then) future 71 s1 Street Channel and culvert improvements. However, the
estimated "with project" flow rate downstream from Mescal Street based on PVSP
hydrology is 1,200 to 1,300 cfs.

The upper-most reach of the 71 sl Street Channel was designed on the basis of a 10-year
discharge of 200 cfs as part of the Cactus Road storm drain outfall project constructed in
the early 1990's. The design discharge for the lower-most reach recommended in the
Shea Scottsdale Master Plan in the mid 1980's is around 1,700 to 1,800 cfs.

The 100-year HEC-1 discharges for the 71 sl Street Channel from Volume 1 hydrology
range from 1,105 cfs at Cactus Road (HEC-1 1.0. AD026) to 1,614 cfs below the Mescal
Park detention basin outfall pipe (HEC-1 1.0. AD037D) to 1,751 cfs at the confluence
with the Berneil Ditch (HEC-1 1.0. AD051).

Photo plates on the following pages depict various sub-reaches and culverts found along
the 71 sl Street Channel.
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PHOTO PLATE 9
71 sl Street Channel looking upstream (north) from a point just north of the Mountain View

Road culvert within the Acacia Creek Apartment complex.

PHOTO PLATE 10
71 sl Street Channel looking upstream (north) from Cochise Road. Outlet of Shea

Boulevard culvert is at far end of reach.
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PHOTO PLATE 11
71 st Street Channel looking downstream (south) at inlet of extended Shea Boulevard box

culvert. Opening is 12' x 9'.

PHOTO PLATE 12
71 st Street Channel looking downstream (south) from Mescal Street.
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PHOTO PLATE 13
71 51 Street Channel looking upstream (north) from a point about 600 feet south of Cholla

Road. 60" outfall pipe from Cactus Park detention basin is under channel.

PHOTO PLATE 14
71 51 Street looking upstream from just north of Cholla Road. Inverted crown street

section serves as sole means of conveyance in this reach.
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PHOTO PLATE 15
71 51 Street Channel looking upstream (north) from Cortez Street.

-

PHOTO PLATE 16
71 51 Street Channel looking upstream from Sunnyside Drive.
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2.5 Downstream Starting Conditions

A subcritical flow regime and normal depth slope of 0.0027 ft/ft were used for starting
downstream conditions in the Berneil Ditch at the Indian Bend Wash. A water surface
elevation based on the November 1997 Indian Bend Wash Floodplain Delineation Study
was known, but not used as a downstream condition because it is unlikely that peak
discharges would be coincidental in time at the confluence of these two watercourses.

In addition, according to the Indian Bend Wash Study, the calculated 100-year water
surface elevation for the Indian Bend Wash immediately downstream of the Berneil Ditch
outfall is 1,315.3 feet with floodway encroachments. The HEC-RAS computed Berneil
Ditch 100-year, 6-hr normal depth water surface elevation at the Indian Bend Wash
outfall is equal to 1,316.3 feet. Therefore, using the normal depth starting conditions
provides more conservative upstream flow depths than would the Indian Bend Wash
water surface elevation as the starting condition.

Excerpts from the Indian Bend Wash Floodplain Delineation Study pertaining to the
starting conditions in the Berneil Ditch are presented in Appendix A. Modeling
guidelines regarding starting water surface conditions is provided by FEMA Guidelines
and Specifications for Study Contractors, January 1995 and is also presented in
Appendix A.

2.6 Cross Section Geometry Data

Flow depths were computed at perpendicular HEC-RAS hydraulic sections along each
reach. Sections were obtained from SCI survey data, as-built plans and field
reconnaissance. Sections were taken to reflect variations in channel geometry,
discharge rate and the numerous culverts found along the study reaches. Hydraulic
Sections are defined by data points oriented from left to right and looking downstream.
Transverse stationing increases left to right. Transverse station 1,000 represents the
channel centerline.

Longitudinal "river mile" stationing increases upstream and reflects the distance in feet
upstream from the downstream limit of each respective reach. The Berneil Ditch
downstream limit river station is 100+00. The Mountain View Channel downstream limit
river station is 200+00 and begins at the Berneil Ditch. The 71 51 Street Channel
downstream limit river station is 300+00, also beginning at the Berneil Ditch. Vertical
control for cross-sections and longitudinal profiles is based on SCI survey data, which
utilizes the North American Vertical Datum of 1988 (NAVD 88).

2.7 Manning's Roughness and Expansion/Con,traction Coefficients

Manning's n-values for each reach were estimated from field reconnaissance and
hydraulic engineering judgment. Also, n-value' references were made to Roberson and
Crowe's "Engineering Fluid Mechanics" and the USGS "Estimated Manning's
Roughness Coefficients for Stream Channels and Flood Plains in Maricopa County
Arizona".

Manning's roughness coefficients for channels ranged from 0.016 for streets to 0.035 for
landscaped earth channels. Manning's roughness coefficients for overbanks ranged
from 0.016 for ally-ways and parking lots to 0.100 for overbank areas having substantial
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obstruction to flow. A final field reconnaissance of the Berneil Ditch, Mountain View
Channel and 71 st Street Channel by Stanley Consultants to verify roughness coefficients
at each section took place October 3,2001.

Expansion and contraction coefficients were applied where flow constrictions or
expansions were present or where flows approach and leave structures. Expansion
coefficients ranged from 0.3 for uniform conditions to 0.5 for sections upstream and
downstream of culverts. Contraction coefficients ranged from 0.1 for uniform conditions
to 0.3 for sections upstream and downstream of culverts.

2.8 Ineffective Flow Areas

Ineffective flow areas are modeled at various sections where overbank conditions would
provide minimal conveyance. Objects within the overbank area that would impede
conveyance include masonry block fencing, trash dumpsters, parked cars, thick
vegetation and extended loading/unloading docks within ally-ways. Ineffective flow
areas are typically reflected in channel geometry by truncating the beginning or end of a
hydraulic section.

2.9 Culverts

Eight culvert crossings are modeled in the 71 st Street Channel. One culvert crossing is
modeled in the Berneil Ditch. HEC-RAS input data includes culvert type, length,
upstream and downstream invert elevations, deck width, entrance and exit loss
coefficients and weir coefficient. Data for culverts were obtained from SCI surveys, field
reconnaissance and/or as-built drawings. Typically, there was no adjustment in culvert
geometry to account for potential debris clogging at any culvert. Culvert crossings range
widely in size, length and number of barrels. No two culverts were alike. A roughness
coefficient of 0.013 was used for all culverts. A culvert hydraulics report is provided in
the HEC-RAS printout in Appendix B.

The HEC-RAS model for the recommended system-wide alternative was modified from
the existing condition model to reflect not only the recommended alternative
improvements but also the extended box culvert at Shea Boulevard mentioned
previously. Due to its length, angle points and change in geometry, the extended culvert
was modeled using a StormCADD hydraulic grade line analysis with the results being
inserted into HEC-RAS. The supporting data for this analysis is included in Appendix D.

2.10 Calibration

The Flood Control District of Maricopa County installed a combination rain and stream
gauge along the east bank of the Berneil Ditch (Sensor 10 #4685 and 4688, respectively)
approximately 1,000 feet downstream from the Double Tree Ranch Road culvert
crossing. The gauge was installed July 30, 1998. The stream gauge uses a pressure
transducer to estimate the flow depth within the channel. The discharge associated with
a given flood depth is then calculated using a depth versus discharge rating curve.

As long as the flow in the Berneil Ditch is not concurrent with any significant flow in the
Indian Bend Wash, the normal depth rating curve for the gage should provide reliable
and predictable estimates of discharge. This gage can potentially be used to calibrate
the HEC-1 hydrology model. Eventually, with enough years of record, it could provide a
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statistical database for use in hydrologic calibration. However, it cannot be used for any
hydraulic calibration regardless of the record length.

2.11 Application of HEC-1 Discharges

HEC-RAS discharges and flow change locations were intended to reflect variations in
discharge rates obtained from the 10- and 100-year, 6-hour existing conditions HEC-1
models. Typically, the peak discharge from the downstream concentration point was
used as the discharge for the entire length of the respective upstream sub-reach. This
provided a more conservative flow depth because the downstream discharge is always
equal to or greater than the upstream discharge.

Two exceptions to this approach are the Berneil Ditch discharge upstream from its
confluence with the 71 5t Street Channel and the Mountain View Channel discharge
upstream from the 6ih Street alignment. The upstream discharge is used for these two
exceptions since there is no concentration point to reflect local inflow for these upper
reaches.

2.12 Special Modeling Problems

Hydraulic modeling of the Berneil Ditch, Mountain View Channel and 71 5t Street Channel
was challenging for a number of reasons. The primary challenges involved the
folloWing:

• Junction losses at the Mountain View Channel and 71 5t Street Channel
confluences with the Berneil Ditch;

• The culvert crossing located at Shea Boulevard; and,
• The water surface superelevation likely to occur at the right angle bends in the

Berneil Ditch.

The fact that there was no comprehensive topography along these reaches also made it
difficult to interpret the HEC-RAS results in terms of estimating the extent and depth of
overbank flooding.

2.12A Junction Losses

The two confluences with the Berneil Ditch were modeled as junctions in HEC-RAS. At
each junction, the momentum equation was applied due to the likelihood that the
tributary angles would cause significant energy losses. The momentum equation option
allows for the angle of the tributaries entering or exiting the junction to be modeled. In
addition, the momentum equation option is capable of calculating friction losses at each
junction.

The tributary angles that were chosen for the model reflect the angle of the flow path at
each confluence. The larger the angle, the sharper the channel bends and the larger the
energy loss. The Mountain View Channel confluence with the Berneil Ditch has a
particular problem in that both the Mountain View Channel and Berneil Ditch have sharp
bends toward the south immediately upstream of the confluence. Hydraulic losses are
occurring due to the flow combination and the bends. It is difficult to precisely model the
dynamic hydraulic process that is taking place at such a complex junction.

Q:115586lFinallHydraulicslHydraulic DocumenlslfinalHYDRAULICS rev01.doc

29 STANLEY CONSULTANTS, INC.
SCI #15586



The 71 51 Street Channel is oriented approximately 90 degrees to the Berneil Ditch.
However, the sharp bend at the confluence is reduced somewhat by the skew of the
Mountain View Road Culvert and the orientation of the wing walls at the culvert outlet.
Based on field reconnaissance and judgment, the junction angle used in the HEC-RAS
model at both the Mountain View Channel and 71 51 Street Channel confluences with the
Berneil Ditch was chosen to be 45 degrees.

2.12B Shea Boulevard Culvert

The culvert crossing at Shea Boulevard presents another challenge for HEC-RAS. The
original culvert installed to convey flow from the 71 51 Street Channel under Shea
Boulevard was a single barrel - 10' x 9' concrete box. With the first two of the three
culvert extensions mentioned previously, approximately 200 linear feet of single barrel 
12' x 9' concrete box was added to make a total length of approximately 340 feet. This
is the condition that existed at the beginning of the study. Then, the third extension,
which was just recently completed, added about another 450 feet for a total of almost
800 feet.

In addition to the change in culvert cross-section geometry and added length, the
extended culvert has two bends near its mid point. There are also four storm drain pipes
ranging in size from 18" to 30" that enter the culvert near the north side of Shea
Boulevard and one 48" culvert that discharges through the wing wall at the downstream
end of the culvert. All of these features would potentially result in additional hydraulic
losses at the culvert.

Since HEC-RAS cannot model a change in barrel geometry, the smaller 10' x 9' CBC
was modeled in HEC-RAS for the entire 340-foot length of the culvert that existed at the
beginning of the study. In addition, HEC-RAS is not capable of modeling culverts at a
skewed angle relative to the flow direction, a culvert with a bend and the additional
losses associated with side inflow. The associated hydraulic losses due to the bends
and the side inflow are not accounted for in the existing condition HEC-RAS model.
Therefore, the HEC-RAS model probably reflects greater efficiency than would actually
exist, making the resulting existing condition flow depths a little less conservative than
they really are. As mentioned in Section 2.9, the analysis of this culvert was modified for
the recommended alternative model using a hydraulic grade line approach.

2.12C Superelevation

HEC-RAS is designed to perform one-dimensional hydraulic calculations. This one
dimensional limitation does not account for superelevation differences that are
transverse to the direction of flow at bends. In addition to the bend located at the
confluence with the Mountain View Channel, the Berneil Ditch has two other bends. It is
probable that the water surface elevation on the outside of each bend will be higher than
on the inside. Based on the Drainage Design Manual for Maricopa County, Volume II,
Hydraulics, Equation 6.9, the estimated increase in water surface elevation at a typical
bend in the Berneil Ditch is approximately 3 feet. The superelevation calculation is
included in Appendix A.
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2.13 HEC-RAS Results - Berneil Ditch

According to the existing condition HEC-RAS results, the Berneil Ditch sub-reach along
Mountain View Road between Scottsdale Road and the confluence with the 71 5t Street
Channel will experience overtopping of both the north and south banks during the 100
year flood event and overtopping of the south bank during the 1O-year flood event.

The HEC-RAS results also indicate that the Berneil Ditch sub-reach from the confluence
with the 71 5t Street Channel to the confluence with the Mountain View Channel will
experience overtopping of both north and south banks for the 100-year event. The 10
year peak discharge is conveyed through this sub-reach without overtopping either the
north or the south bank.

Overtopping of these two sub-reaches of the Berneil Ditch seems to correlate, at least in
location, with what was anticipated from previous studies and with historic flooding in the
area. The PVSP Study, for example, makes numerous references to the potential for
overflow along the Berneil Ditch, even with the recommended PVSP features in place.

In addition, the Flood Insurance Rate Map (FIRM) panel for this area indicates a shallow
flood zone south of Mountain View Road that extends all the way down to the Indian
Bend Wash. The current FIRM panel indicates a shaded Zone "X" for the area south of
Mountain View Road corresponding to the anticipated overflow. The older FIRM panel
(April, 1988) that was superseded by the current one (July, 2001) shows this as a Zone
"B". This appears to have originated based on an approximate flood zone delineation
from a flood insurance study performed by consultant PRC Toups. Figure 8 on the
following page is a partial copy of the older FIRM panel depicting both the shallow flood
zone and the approximate Zone "A" for the Berneil Ditch from the PRC Toups study.

And last, gGround level drainage openings were constructed in the residential fences of
the Cypress Creek subdivision along the south bank of the Berneil Ditch. This indicates
that overflow was anticipated, probably based on data from the PRC Toups study and
the associated shallow flood zone on the FIRM panel. A copy of the Cypress Creek
drainage report could not be located to confirm this. Many of the drainage openings in
the Cypress Creek fences have been filled in and blocked by homeowners using various
means.

According to Bill Mead, Public Works Director for the Town of Paradise Valley, the
Berneil Ditch overflowed its south bank along Mountain View Road in the mid 1990's.
Shallow flooding from this event damaged residential structures in the Cypress Creek
subdivision immediately south of the upper Berneil Ditch including both newly
constructed homes and homes that were under construction. Flows that break out of the
Berneil Ditch along this reach drain through the residential area to the south in a shallow
unconfined manner. This flow reaches the Indian Bend Wash along numerous flow
paths and would not re-join the Berneil Ditch.

The discharge rate and return frequency associated with the overflow event of the mid
1990's are unknown either in terms of the flow rate that the Berneil Ditch was able to
conveyor the amount of flow that broke out over the south bank. The overflow event of
the 1990's seems to support the HEC-RAS conclusions. However, since no flow rates
were known, it is not possible to establish any calibration of the HEC-RAS model or
provide any significant technical conclusions.
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The lowest average flow velocities for the unlined section of Berneil Ditch occur in the
reach from Scottsdale Road to the confluence with the 71 sl Street Channel. They are on
the order of 0.47 feet per second associated with a 100-year discharge. The maximum
flow velocity for the unlined section of Berneil Ditch from the confluence with the 71 s1

Street Channel to the confluence with the Mountain View Channel is on the order of 0.82
feet per second associated with the 10-year discharge. According to the FCDMC
Hydraulics Manual, Volume II, the design velocity for any channel lining should not fall
below 2 feet per second in order to minimize sediment deposition problems. In addition,
the FCDMC manual suggests that drainage channels (earthen, no vegetation) with a
graded, silt-to-cobbles lining have permissible velocities no greater than 5.5 feet per
second to prevent erosion.

Based on the above suggested velocities, it is unlikely that severe scour will occur in the
section of Berneil Ditch from Scottsdale Road to the confluence with the Mountain View
Channel. However, sediment deposition may occur in the section of Berneil Ditch from
Scottsdale Road to the 71 sl Street Channel confluence. The vegetative growth in the
upper reach (earth section) of Berneil Ditch would also prevent scour and decrease
velocities, which could increase the potential for sediment deposition.

As seen from the HEC-RAS results, the entire sub-reach of the Berneil Ditch from its
confluence with the Mountain View Channel to the culvert at Double Tree Ranch Road
has sufficient capacity to convey the 10-year peak discharge without overtopping. The
culvert at Double Tree Ranch Road has at least a 1O-year capacity. However, this reach
cannot convey the 100-year peak discharge and overtopping of both banks will occur.
This is apparently due to the backwater effect of the culvert at Double Tree Ranch Road
during the 1OO-year event. If flow breaks out of the Berneil Ditch upstream from Double
Tree Ranch Road, very little of it would return back to the channel south of Double Tree.
The flow that does not make it back into the Berneil Ditch would make its way to the
Indian Bend Wash through the adjacent residential area.

According to Bill Mead with the Town of Paradise Valley, the south bank of the Berneil
Ditch has overtopped around the outside of bend number 2, located near river station
150+41. Again, it is not known what rate of flow or return frequency is associated with
this event or how much flow broke over the south bank. It is also not known exactly
when the event occurred. The overflow event is consistent, at least in location, with the
results from the HEC-RAS model when combined with the results of the superelevation
analysis mentioned earlier. Shortly after the overflow occurred at this location, the Town
of Paradise Valley constructed about 200 feet of masonry block wall about 18" high
along the south bank just downstream from the bend to act as a flood wall.

As indicated by the HEC-RAS results, the Berneil Ditch sub-reach extending from
Double Tree Ranch Road to the Indian Bend Wash has sufficient capacity to convey
both the 10- and 100-year peak discharges without overtopping of either east or west
channel bank.

Again, as stated in the Volume 1 Hydrology Analysis, none of the potential breakouts
that might occur along the Berneil Ditch have been reflected in a hydrologic sense as
diversion steps in the HEC-1 model. Hydraulically, discharge in the Berneil Ditch
downstream from any of the potential breakouts is not reduced to account for the loss of
flow from the channel.
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2.14 HEC-RAS Results - Mountain View Channel

According to the HEC-RAS model, the Mountain View Channel has sufficient capacity to
convey the 10-year peak discharge without overtopping of either the north or south
channel bank. Overtopping of the north channel bank, and portions of the south bank,
occurs during the 1OO-year peak discharge throughout the entire length of channel.

The 10- and 100-year water surface elevations were reviewed at River Station 205+27,
corresponding roughly to the location of the weir on the south bank mentioned
previously. These water surface elevations are 1335.55 and 1338.80 feet, respectively.
The elevation of the weir is approximately 1,337 feet and it is located approximately 65
feet downstream from River Station 205+27. It appears that the 10-year water surface is
perhaps a foot or more below the weir elevation. However, it is possible that part of the
100-year flow could weir south to Caron Drive, which would then convey the flow to the
Berneil Ditch.

There is no historic record of overtopping at the weir on the Mountain View Channel.
And again, as stated in the Volume 1 Hydrology Analysis, the potential breakout that
might occur at this location is not reflected in a hydrologic sense as a diversion step in
the HEC-1 model. Hydraulically, the discharge in the Mountain View Channel
downstream from the weir is not reduced to account for weir flow.

2.15 HEC-RAS Results _71 51 Street Channel

According to the existing condition HEC-RAS model for the 71 51 Street Channel, the
channel does not have sufficient capacity anywhere along the study reach to convey the
1DO-year peak discharge without overtopping its banks. Overtopping of the channel
banks also occurs for the 10-year peak discharge in several sub-reaches. These sub
reaches include Cactus Road to Mescal Street, the reach from Cochise Road to Gold
Dust Avenue, and a section of channel upstream of the Mountain View Road culvert
crossing within the Acacia Creek Apartments.

None of the culvert crossings along the 71 51 Street Channel are able to convey the 100
year peak discharge. This would result in overtopping of the roadways and significant
overbank flooding. The 10-year peak discharge is apparently conveyed by all culvert
crossings except for the Paradise Drive and Cochise Road crossings.

As mentioned previously, HEC-RAS is not capable of calculating losses due to the
culvert skew relative to the direction of flow. This implies that the actual water surface
elevation could be greater than the calculated water surface elevations at culverts with a
skew (see Table 1 in Section 2.4 for culverts with skew). Based on a typical culvert with
a skew, the increase in water surface elevation would be approximately 0.1 feet for both
the 10- and 1OO-year flood events. The calculation for estimating an increase in water
surface elevation due to a skewed culvert is provided in Appendix A.

There are many, many HEC-RAS cross sections that indicate neither the 10- or 1DO-year
flows are contained within the end points of the hydraulic section. Flows that are not
contained within the channel proper or within close proximity to the channel may break
away and find nearby parallel flow paths. During the 100-year event, it is possible that
70th Street from Sunnyside Drive to Cortez Street may carry a portion of the west
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overbank flow from the 71 5t Street Channel. It is also possible that flow overtopping the
culverts at Sahuaro Drive and Shea Boulevard may flow west to 70th Street then south.

There are no specific historic accounts of flooding or overtopping of channel banks along
the 71 51 Street Channel except as indicated by some of the attendees to the first public
involvement meeting for the Scottsdale Road Corridor Drainage Master Plan in May of
2001. According to local residents, the upper part of the study reach north of about
ChoUa Road historically flooded on numerous occasions prior to construction of the
Central Arizona Project canal and its associated retention basins.
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3.0 NORMAL DEPTH AND CULVERT HYDRAULICS

Many of the smaller drainage corridors in the Scottsdale Road Corridor Drainage Master
Plan study area that are tributary to the Berneil Ditch, Mountain View Channel and 71 5t

Street Channel were analyzed using simple normal depth and culvert hydraulics. These
drainage corridors were typically broken up into sub-reaches, many of them
corresponding to routing reaches in the HEC-1 hydrology model. The following sub
reaches were analyzed:

• 64th Street Channel from Gary Road to Shea Boulevard;
• 64th Street Channel from Shea Boulevard to the Mountain View Channel;
• Invergordon Road Channel from the Mountain View Channel to the Indian

Bend Wash;
• Scottsdale Road from Greenway-Hayden Loop to Thunderbird Road;
• Scottsdale Road from Thunderbird Road to the Confluence with the

Scottsdale Airport Detention Basin Outfall Channel;
• Scottsdale Airport Detention Basin Outfall Channel;
• Scottsdale Road from the Scottsdale Airport Detention Basin Outfall

Channel to Sutton Drive;
• Scottsdale Road from Sutton Drive to Sweetwater Avenue;
• Scottsdale Road from Sweetwater Avenue to Cactus Road;
• Scottsdale Road from Cactus Road to Mescal Street;
• Continental Plaza Channel;
• 73rd Street from Cactus Road to Sunnyside Drive;

.• Sunnyside Drive from 73rd Street to Scottsdale Road;
• 76th Street from Thunderbird Road to Sweetwater Avenue;
• Greenway Road from 78th Street to 76th Street; and
• Greenway Road from 76th Street to Greenway-Hayden Loop.

The hydraulic analysis presented here is not as detailed or comprehensive as the HEC
RAS modeling but is a step above the analysis that is found in the HEC-1 hydrology.
The results of the combined normal depth and culvert hydraulics for each sub-reach are
discussed in Section 3.3. Typically, culverts are associated with each respective
upstream sub-reach in the way Section 3.3 is presented. And typically, photo plates
depicting the various channels and culverts follow each of the sub-sections in Section
3.3.

3.1 Normal Depth Analysis - General Approach and Method

Representative normal flow depths for various drainage corridors were estimated using
Haestad Methods' Flow Master version 6.1. Drainage corridors consist of both open
channels and roadway sections that behave hydraulically as open channels. In addition
to the surface flow conveyed by the street section, many of the roadway corridors also
have storm drain pipes beneath or next to them.

The 10- and 100-year, 6-hour peak discharges estimated from the existing condition
HEC-1 models were used in the following hydraulic analysis. For roadways with storm
drains, the discharge used in the analysis is typically the total discharge minus the just
flowing-full capacity of the storm drain.
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Input data to Flow Master includes typical channel cross-section geometry, Manning's
roughness coefficient lin" and channel slope. Manning's n-values were estimated as
discussed previously in the HEC-RAS hydraulic modeling section. Channel slopes were
estimated from SCI survey data, field reconnaissance and/or as-built drawings.

Normal depth output data and cross-section plots are provided in Appendix C. All
normal depth sections are oriented from left to right looking downstream. The locations
of normal depth cross sections are indicated on Figure 9 on the following page.

3.2 Culvert Analysis - General Approach and Method

Hydraulic analysis was performed for culverts that were found in the normal depth
reaches listed in the previous section. Culvert hydraulic analyses were completed using
the FHWA HY-8, version 6.0 culvert analysis program. For tailwater conditions
downstream from culverts, channel cross-section, slope and Manning's lin" values were
taken from the typical sections modeled in the normal depth calculations.

Culvert dimensions, lengths and slopes were typically based either on survey data, as
built plans or field reconnaissance or a combination of all three. All culverts analyzed
were concrete and a Manning's lin" of 0.013 was used in every case. HY-8 output
printouts are provided in Appendix C. Typically, the flow rate used in culvert hydraulic
analysi~ was the HEC-1 peak flow calculated at the downstream limit of each reach.
This flow rate corresponded to the discharge used in the normal depth hydraulics.

Typically, there was no reduction in cross section geometry or other adjustment to
account for the potential debris loading at the inlet of any of the culverts. This
assumption is similar to the culvert analysis performed as part of the HEC-RAS model.
Photo plates depicting the culverts that were analyzed are found on the following pages.
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3.3A Results - Normal Depth Section A and Shea Boulevard Culvert. 64th Street
Channel from Gary Road to Shea Boulevard

This reach corresponds to routing reach RR067A in the HEC-1 model. The HEC-1
discharges used for the hydraulic analysis are 303 cfs and 987 cfs for the 10- and 100
year flows, respectively.

It is unknown what the original design capacity was for the 64th Street Channel or the
culvert at Shea Boulevard. The PVSP Study appears to recommend improvements to
the channel based on a design discharge of 900 cfs. The PVSP Study also concluded
that based on field measurements, the capacity of the existing culvert at Shea Boulevard
was only 600 cfs. As a result, it was concluded in the PVSP Study that there would be a
flooding problem at that location.

The 64th Street Channel from Gary Road to Shea Boulevard has a trapezoidal section
with gabion-lined sides. Unconsolidated sediment consisting primarily of coarse sand
and gravel and small cobbles line the channel bottom. The channel left and right banks
are approximately 4 feet and 5 feet high, respectively. Channel side slopes are 1H:1V
and the bottom width is approximately 10 feet. The frontage road located on the east
side of the channel is approximately 25 feet wide and turns east at the Shea Boulevard.

Based on normal depth hydraulics, the bank-full capacity of the channel is approximately
520 cfs. The channel is capable of conveying a 10-year discharge with about 1-foot of
freeboard. However, overtopping of both banks will occur for the 100-year event
resulting in shallow overbank flow in the street sections adjacent to both sides of the
channel.

The profile of Shea Boulevard drops in elevation from west to east as it crosses over the
64th Street Channel culvert. This may result in a portion of any flow that overtops either
the left channel bank upstream from Shea Boulevard or the Shea Boulevard culvert
being directed east along Shea and along the frontage road on its north side to the low
point in the Shea profile at 66th Street. This potential diversion is reflected in diversion
DVIDR067B.

The culvert crossing under Shea Boulevard consists of a double barrel - 10' x 4' CBC.
This culvert is capable of conveying the 10-year peak discharge without overtopping of
Shea Boulevard. However, overtopping of Shea Boulevard occurs for the 1OO-year peak
discharge. The depth of water above the overtopping crest elevation is approximately
12 inches during the 100-year event. This conclusion is somewhat consistent with the
conclusion mentioned above from the PVSP Study.
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PHOTO PLATE 17
64th Street Channel looking upstream (north) just south of Gary Road.

PHOTO PLATE 18
64th Street Channel looking downstream (south) at Shea Boulevard culvert.
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3.3B Results - Normal Depth Section B and Bridges/Culverts. 64th Street Channel
from Shea Boulevard to the Mountain View Channel

This reach corresponds to routing reach RR067B in the HEC-1 model. The HEC-1
discharges used for the hydraulic analysis are 337 cfs and 717 cfs for the 10- and 100
year flows, respectively. It is unknown what the original design capacity was for this
sub-reach of channel or for any of its culverts or bridges.

The 64th Street Channel from Shea Boulevard to Mountain View Road has a trapezoidal
section. The channel has gabion-lined sides. Unconsolidated sediments consisting
primarily of coarse sand and gravel and small cobbles line the channel bottom. The
channel is approximately 7.5 feet deep with 2.5H:1V side slopes and a bottom width of
about 10 feet.

Based on normal depth hydraulics, the bank-full capacity of the channel is 2,400 cfs.
The channel has capacity to convey the 1OO-year peak discharge with approximately 3.5
feet of freeboard.

There are two bridges and two culvert crossings along this reach. Both culverts are
double barrel - 10' x 5' CBCs. Compared to the bridges, the culverts represent the more
restrictive hydraulics. A single representative double barrel - 10' x 5' CBC was analyzed.
The culvert crossing is capable of conveying both the 10- and 100-year peak discharges
without overtopping. Overtopping of the culvert crossing occurs when the channel is
conveying approximately 920 cfs. It appears that any overtopping flow would remain
along the 64th Street Channel corridor and continue to the south.

Compared to the culvert capacity, the channel at the bridge crossings can convey
approximately 1,740 cfs with the water surface elevation at the low chord of the bridge.
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PHOTO PLATE 19
64th Street Channel looking upstream (north) at culvert under Gold Dust Avenue.

Bridges at residential driveways are visible upstream.

PHOTO PLATE 20
64th Street Channel looking downstream (south) at concrete flow split structure which is

the upper limit of the Mountain View Channel.
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3.3C Results - Normal Depth Section C and Culverts. Invergordon Road Channel
from the Mountain View Channel to the Indian Bend Wash

This reach corresponds to routing reach RR069 in the HEC-1 model. The Invergordon
Road Channel is the southern extension of the 64th Street Channel. It starts at the
Mountain View Channel concrete flow split structure and outfalls to the Indian Bend
Wash. As discussed in Section 2.3, it has been tentatively concluded that the concrete
flow split structure was originally designed to produce a 50/50 split. That is, 50% of the
flow would be diverted west into the Mountain View Channel and the remaining 50%
would go south down the Invergordon Road Channel.

However, for reasons discussed in Section 2.3, a slightly more conservative assumption
has been included in the hydraulic evaluation of the Invergordon Road Channel. Two
discharges have been considered corresponding to the 10- and 100-year peak flows. A
10-year discharge of 219 cfs representing 50% of the flow approaching the flow split
structure and a slightly larger discharge of 257 cfs representing 60%. In addition, a 100
year discharge of 496 cfs and 573 cfs representing the 50% and 60% flow splits,
respectively, has been evaluated.

It is unknown what the original design capacity was for this sub-reach of channel or for
any of its culverts. It appears that the recommended design capacity for this sub-reach
from the PVSP Study was 900 cfs, just like the sub-reach to the north of it. This would
appear to disregard the ability of the concrete flow split structure to direct a portion of the
flow to the Mountain View Channel.

The Invergordon Road Channel typically has a trapezoidal section with gabion-lined
sides. The channel bottom consists of coarse sand, gravel and small cobbles. The
channel is approximately 5.5 feet deep with 1.5H:1V side slopes and a channel bottom
of width of about 10 feet.

Based on normal depth calculations, the channel bank-full capacity is 984 cfs. The
channel has enough capacity to convey both the 100-year 50% and 60% peak
discharges with approximately 1.5 feet of freeboard.

There are a total of nine culvert crossings along the Invergordon Road Channel. Two of
the culverts are double barrel - 8' x 4' CBCs. The other seven culverts are double barrel
- 6' x 4' CBCs. A typical double barrel - 6' x 4' CBC was chosen to represent the worst
hydraulic case for this reach. The typical 6' x 4' culvert crossing is capable of conveying
the 10-year peak discharge for both the 50% and 60% flow split scenarios.

However, the typical 6' x 4'culvert does not have sufficient capacity to convey either the
100-year 50% or 60% flow split peak discharge without overtopping. The depth of water
above the overtopping crest elevation is approximately 6 and 8 inches for the 50% and
60% flow split peak discharges, respectively. If overtopping of this degree occurs, it
appears that the excess flow would remain along the Invergordon Road Channel corridor
and continue south to the Indian Bend Wash.
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PHOTO PLATE 21
Invergordon Road Channel looking downstream (south). Culvert is a double 6' x 4' box

at Doubletree Ranch Road.

PHOTO PLATE 22
Invergordon Road Channel looking upstream (north) near the Indian Bend Wash.

Culvert is double 8' x 4' box at Horseshoe Road.
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3.30 Results - Normal Depth Section D. Scottsdale Road from Greenway-Hayden
Loop to Thunderbird Road

This reach corresponds to routing reach RR015A and the upper part of routing reach
RR015B in the HEC-1 model. Scottsdale Road has a normal crown section from
Greenway-Hayden Loop to Thunderbird Road. The typical section is approximately 90
feet wide from face to face of curb with a 16-foot raised median and vertical curb.

A 66-inch diameter storm drain trunk line runs along the west side of this section of
Scottsdale Road. This storm drain transitions to a 72-inch diameter trunk line about
1,200 feet north of Thunderbird Road. The storm drain trunk line was constructed in the
late 1980's in place of an open channel that used to run along the west side of the road.
It is not known what the design capacity of the storm drain trunk line was. It is assumed
that the trunk line was sized, at least in part, based on the capacity of the open channel
that it replaced.

The trunk line ties into a three-barrel 6' x 4' concrete box culvert that passes diagonally
under the intersection of Scottsdale and Thunderbird Roads, discharging into the
channel discussed in the next section. The three-barrel 6' x 4' CBC was constructed by
the City of Scottsdale in the mid-1980's as part of the PVSP drainage improvements.

The flow rate used in this analysis is the total discharge from the HEC-1 model minus
the just-flowing-full capacity of the 66-inch diameter storm drain trunk line. The resulting
discharges used for the hydraulic analysis are 111 cfs and 405 cfs for the 10- and 100
year flows, respectively.

According to the normal depth analysis, the street section has a top-of-curb capacity of
only about 48 cfs. The typical section, when coupled with the capacity of the existing
storm drain trunk line, may have roughly a 10-year capacity if the storm drain were.
assumed to be operating under a slight pressure head.

The combined capacity of the storm drain and street section is not sufficient to convey
the 100-year peak discharge and overflow above top-of-curb would occur. The depth of
water above top of curb during a 1OO-year event is on the order of a few tenths of a foot.
Given the slight overall regional topographic gradient to the west, overflow would most
likely occur in that direction toward the retail and commercial properties on the west side
of Scottsdale Road.
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PHOTO PLATE 23
Scottsdale Road looking north near Evans Road between Thunderbird and Acoma.

PHOTO PLATE 24
Looking northwest at intersection of Scottsdale Road and Thunderbird Road. Triple 6' x

4' box is the outfall for the Scottsdale Road storm drain north of Thunderbird.
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3.3E Results - Normal Depth Section E, Scottsdale Road Channel from
Thunderbird Road to Confluence with Scottsdale Airport Detention Basin Outfall
Channel

This reach corresponds to the lower part of routing reach RR015B in the HEC-1 model.
Scottsdale Road has a normal crown section from Thunderbird Road south. The typical
street section is approximately 90 feet wide from face to face of curb with a 16-foot
raised median and 6-inch vertical curb. This reach is adjacent to the (mostly) vacant
parcel of land at the southeast corner of Scottsdale and Thunderbird Roads.

There is an existing channel that runs along the east side of Scottsdale Road from
Thunderbird Road south. This channel is situated on a parcel of land currently owned by
the City of Scottsdale and planned for the future Fighter Pilot Museum. The channel is
lined with patterned, colored concrete on its sides and bottom for a distance of about
200 feet downstream of Thunderbird Road.

Downstream from the lined section, the channel is generally earth cut with essentially no
landscaping. The bottom and sides of the channel in the earth cut section typically have
a moderate cover of perennial native grass and weeds. A short section of the earth cut
reach is lined with grouted concrete at the confluence of the airport detention basin
outfall channel (see next section).

The total length of channel from Thunderbird Road to the Scottsdale Airport detention
basin outfall channel is approximately 550 feet. There are no culverts associated with
this channel reach. And, there are no catch basins on the adjacent section of Scottsdale
Road that would direct roadway drainage into the channel.

The channel receives drainage primarily from the storm drain trunk line mentioned above
in Section 3.30. It also receives inflow from an existing 42-inch diameter storm drain at
Thunderbird Road draining into it from the east as well as local surface runoff from the
north and east.

This channel was improved by the City of Scottsdale in the mid 1980's apparently
stemming from earlier recommendations in the PVSP Study. The design discharge for
this channel appears to have been 650 cfs from the PVSP Study. The 10- and 100-year
discharges used for the normal depth analysis here are 576 cfs and 1,123 cfs
respectively.

Based on the normal depth analysis, the concrete lined sub-reach of this channel just
downstream from Thunderbird Road is capable of conveying a discharge of
approximately 1,600 cfs at the top of bank elevation. The earth sub-reach just below the
concrete lined section can convey roughly 2,800 cfs to the top of bank. This means that
this reach can potentially convey both the 10- and 100-year peak discharges.

However, based on the results in Section 3.30, there is a significant amount of surface
flow conveyed in Scottsdale Road that may not entirely enter the channel south of
Thunderbird Road. This is due primarily to potential overflow of the Scottsdale Road
street section north of Thunderbird and the lack of catch basin inlets south of
Thunderbird. Also, the flow velocity for the 100-year event is over 8 feet per second in
the earth sub-reach. This may be considered slightly erosive for the unlined section of
the channel.
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PHOTO PLATE 25
Scottsdale Road Channel looking upstream (north) from a point about 200 feet south of

Thunderbird Road.

PHOTO PLATE 26
Scottsdale Road Channel looking upstream (north) from a point about 600 feet south of
Thunderbird Road just downstream from the confluence with the airport detention basin

outfall channel.
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3.3F Results - Normal Depth Section F. Scottsdale Airport Detention Basin
Outfall Channel

This channel serves as the outfall for the Scottsdale Airport detention basin (HEC-1 10
RR015C). It originates at the southeast corner of the airport basin just north of
Thunderbird Road where the basin's primary outlet is located. The outlet consists of a
double 12' x 3' concrete box culvert. There is a short reach of channel about 150 feet
long from the basin outlet to Thunderbird Road where there is another double 12' x 3'
culvert that passes diagonally under the road. The channel then traverses along the
southeast edge of the vacant property owned by the City of Scottsdale where the
proposed Fighter Pilot Museum will be located. The detention basin outfall channel joins
the Scottsdale Road Channel (see previous section) about 550 feet south of Thunderbird
Road.

The total length of the outfall channel from the detention basin to the Scottsdale Road
Channel is approximately 1,300 feet, including the outlet structure at the detention basin
and the culvert mentioned above. The channel has a concrete lined trapezoidal cross
section for its entire length and a relatively uniform longitudinal slope of about 0.005 ftlft.
The typical cross section has a minimum depth of about 4 feet, a bottom width of
approximately 9 feet and side slopes of about 1.5H to 1V. A portion of the south (left)
bank of the outfall channel adjacent to the Seventh Day Adventist Church parcel is built
up above the adjacent grade of the church parking lot.

The original airport detention basin outlet proposed in the PVSP study was apparently a
single 60-inch diameter bleedoff pipe designed for an average flow of 150 cfs and a
maximum flow of 250cfs. However, the PVSP study indicates that the airport basin, as
originally conceived, would only contain about one half of the 100-year storm and that
the 100-year discharge at the outlet would be 1,520 cfs. The PVSP Study concluded
that this discharge downstream from the airport basin would exceed the proposed
design capacity of the Scottsdale Road Channel (850 cfs) for a duration of about one
half hour. The PVSP Study also concludes that the anticipated overflow of the channel
along Scottsdale Road downstream from the airport basin would generally follow along
Scottsdale Road and would enter the (then future) Cactus Park detention basin.

The downstream end of the outfall channel near the confluence with the Scottsdale
Road Channel was constructed in the mid 1980's as part of the PVSP improvements.,
This work was later modified in the early 1990's when the Scottsdale Airport detention
basin and outfall channel were constructed. This is the channel that exists today. It is
not known what the design discharge was for the existing outfall channel. The 10- and
100-year existing condition discharges from the HEC-1 model are 332 and 586 cfs
respectively. Based on the normal depth analysis, the channel is capable of conveying
about 820 cfs flowing bank full.
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PHOTO PLATE 27
Scottsdale Airport detention basin outfall channel looking downstream (southwest) just

below Thunderbird Road.

PHOTO PLATE 28
Scottsdale Airport detention basin outfall channel looking upstream (east) from

confluence with Scottsdale Road Channel.
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3.3G Results - Normal Depth Section G and Sutton Drive Culvert. Scottsdale
Road Channel from Confluence with Scottsdale Airport Detention Basin Outfall
Channel to Sutton Drive

This reach corresponds to routing reach RR020A in the HEC-1 model. The HEC-1
discharges used for the hydraulic analysis are 722 cfs and 1,317 cfs for the 10- and 100
year flows, respectively.

This channel may have been initially improved as part of the PVSP Study. The design
discharge for this channel appears to have been 800 cfs from the PVSP Study. This
discharge was the numerical addition of 650 cfs from the channel to the north and an
estimated average discharge of 150 cfs from the Scottsdale Airport detention basin
outfall channel. At the time of the PVSP Study, the airport detention basin had not yet
been constructed.

Scottsdale Road has essentially the same street section adjacent to reach 3.3G as it
does adjacent to reach 3.3E to the north. A landscaped channel with a somewhat
rounded trapezoidal cross section having a top width of over 100 feet and a depth of
about 5 feet runs adjacent to the east side of Scottsdale Road from the Scottsdale
Airport detention basin outfall channel to Sutton Drive. This channel runs across the
frontage of the Seventh Day Adventist Church property.

There are two driveways from Scottsdale Road that cross the channel into the church
parking lot. These driveways are paved surface crossings with no culverts. The channel
is partly situated within a 70-foot wide drainage easement across the church property
immediately adjacent to the Scottsdale Road right-of-way.

The channel crosses under Sutton Drive in a four-barrel - 8' x 3' concrete box culvert.
This culvert was apparently sized hydraulically to pass a flow of 800 cfs based on the
PVSP Study. The culvert was constructed in the mid-1980's by the City of Scottsdale as
part of the PVSP drainage improvements.

/

According to the culvert hydraulic analysis, the Sutton Drive culvert crossing has the
capacity to convey the 10-year peak discharge with approximately 0.3 feet of freeboard.
However, the 100-year peak discharge overtops the roadway. According to the culvert
hydraulics, the depth of water above the overtopping crest elevation at the Sutton Drive
culvert is approximately 1.7 feet for the 1OO-year event.

According to the normal depth analysis, the channel section has the capacity to convey
both the 10- and 100-year peak discharges without consideration to the conveyance
capacity in the adjacent street section.

The flow velocity in this channel approaches 8 feet per second. This may be considered
erosive, especially in light of the length of time that flow would be present in the channel
due to the draw down of the airport detention basin. There are only two catch basins in
Scottsdale Road adjacent to this reach, both located just north of Sutton Drive.
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PHOTO PLATE 29
Scottsdale Road Channel looking downstream (south) at the upper driveway dip

crossing into the Seventh Day Adventist Church property.

PHOTO PLATE 30
Scottsdale Road Channel looking upstream (north) at the 4-barrel 8' x 3' box culvert

under Sutton Drive.
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3.3H Results - Normal Depth Section H, Scottsdale Road Channel from Sutton
Drive to Sweetwater Avenue

This reach corresponds to routing reach RR020B in the HEC-1 model. The HEC-1
discharges used for the hydraulic analysis are 717 cfs and 1,307 cfs for the 10- and 100
year flows, respectively.

A trapezoidal channel runs adjacent to the east side of Scottsdale Road along this
reach. The channel has gabion-lined sides having a slope of approximately 1H:1V, a
depth of about 3.5 feet and a concrete-lined channel bottom with a width of about 17
feet. The bottom of the channel incorporates a concrete sidewalk on its west side for the
entire length of the reach. This sidewalk is elevated slightly above the east side of the
channel bottom.

This channel was under construction in 1978 when the PVSP Study was just being
completed. The PVSP Study concluded that a design discharge of 800 cfs would not be
entirely contained in the channel. Scottsdale Road adjacent to the channel has a normal
crown section the same as the previous two reaches to the north. There are no catch
basins in Scottsdale Road adjacent to the channel that would direct roadway drainage
into it. The channel is probably too shallow to serve as an outfall for a roadway storm
drain system.

Overflow of the combined channel and road section above the top-of-curb elevation
would occur for both the 10- and 1DO-year peak discharges according to the normal
depth analysis. The depth of water above top-of-curb is approximately 0.4 and 0.9 feet
for the 10- and 1DO-year events, respectively. The trapezoidal channel has the capacity
to convey just over 430 cfs before overtopping occurs and flow enters Scottsdale Road.
The section of Scottsdale Road from Sutton Drive to Sweetwater Avenue can only
convey about 30 cfs with the water surface elevation at top-of-curb. Flows of the
magnitude that exceed top of curb elevation would probably overflow to the west side of
Scottsdale Road since that side is lower in elevation than the along the east side of the
channel.

At Sweetwater Avenue, the channel drops into the inlet of a 90-inch diameter storm
drain. This storm drain is discussed in more detail in Section 3.31, which follows. The
storm drain in Reach 3.31 has greater capacity than the bank-full capacity of the channel
in Reach 3.3H. Therefore, it would not pose a restriction to the channel capacity above
Sweetwater Avenue. But again, the amount of flow that would be in the immediate
vicinity of the storm drain inlet may be limited by the capacity of the upstream channel
reach.
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PHOTO PLATE 31
Scottsdale Road Channel looking upstream (north) from just above Sweetwater Avenue.

PHOTO PLATE 32
Scottsdale Road Channel looking downstream (south) at the inlet to the 90" storm drain

just above Sweetwater Avenue.
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3.31 Results - Normal Depth Section I,Scottsdale Road and Storm Drain
Trunkline from Sweetwater Avenue to Outfall at Cactus Park Detention Basin

This reach corresponds to routing reach RR020C in the HEC-1 model. The primary
conveyance in this reach is a 90-inch diameter storm drain trunkline that runs under the
east curb of Scottsdale Road from Sweetwater Avenue to the northwest corner of
Cactus Park where it outfalls into the Cactus Park detention basin. This storm drain was
constructed by the City of Scottsdale in the Mid-1980's as part of the PVSP drainage
features. The PVSP Study, however, appears to have anticipated an open gabion-lined
channel in this reach, similar to that found north of Sweetwater, with culverts under
Sweetwater and Larkspur. Again, as in the reach to the north, the design discharge from
the PVSP Study appears to have been 800 cfs.

In the HEC-1 model for the Scottsdale Road Corridor Drainage Master Plan study, flow
from this reach is split south of Sweetwater Avenue based on the capacity of the existing
90-inch diameter storm drain. Flow not conveyed by the pipe is conveyed south down
Scottsdale Road as surface flow. The flow split corresponding to the storm drain is
diversion step DV20A1 in the HEC-1 model.

According to normal depth analysis, the full-flow capacity of a 90-inch diameter storm
drain pipe with a 0.0056 ftlft slope and a Manning's roughness coefficient of 0.013 is
approximately 575 cfs. In comparison, the inlet capacity of the 90-inch diameter storm
drain assuming inlet control is approximately 700 cfs. The inlet control analysis is based
on the headwater elevation at top-of-headwall.

The pipe-flowing-full discharge of 575 cfs was used as the basis for the flow split in the
HEC-1 model. This 575 cfs is also subtracted from the total 10- and 100-year HEC-1
discharges of 714 and 1,306 cfs (respectively) to evaluate the surface capacity of
Scottsdale Road. The 10- and 100-year discharges for evaluation of surface flow
hydraulics are therefore 139 cfs and 731 cfs, respectively.

The Scottsdale Road street section in this reach is only capable of conveying a surface
flow of 35 cfs based on a normal depth hydraulic section. This section of Scottsdale
Road has catch basins and lateral pipes that collect the roadway drainage and convey it
to the 90-inch storm drain. Flow in excess of the combined capacity of the storm drain
and street will overflow both the east and west sides of Scottsdale Road, generally
following the roadway corridor to the south in a shallow, unconfined manner.

If the existing 90-inch storm drain could accept a slight surcharge and if enough flow
could be directed to its inlet just above Sweetwater Avenue and to its catch basin inlets
south of Sweetwater, it could potentially convey approximately a 1O-year flow.
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PHOTO PLATE 33
Scottsdale Road looking north from about Larkspur Drive. gO-inch storm drain trunkline

is below east curb.

PHOTO PLATE 34
Looking northwest from within the Cactus Park detention basin at the outfall of the 90

. inch storm drain.
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3.3J Results - Normal Depth Section J, Scottsdale Road and Storm Drain
Trunkline from Cactus Road to Mescal Street

This reach corresponds to routing reach RR024D in the HEC-1 model and represents
the surface flow component of flow in Scottsdale Road. Scottsdale Road has a normal
crown section south of Cactus Road. The typical section is approximately 90 feet wide
from curb to curb, has a 6-inch vertical curb height and a raised median with a width of
16 feet.

A storm drain system for the roadway drainage runs under Scottsdale Road from
Paradise Drive to a sump in the road profile just north of Mescal Street. The storm drain
trunkline ranges in diameter from 24-inches at the north end to 54-inches at the south
end. The outfall for the Scottsdale Road storm drain system is the 71 51 Street Channel at
Mescal Street. The Scottsdale Road storm drain is not connected to the 60-inch
diameter outfall pipe that drains the Cactus Park detention basin. The flow in the Cactus
Park detention basin outfall pipe is a separate conveyance from the surface flow in
Scottsdale Road in both a hydrologic and hydraulic sense.

The discharge used in the hydraulic analysis for normal depth Section J is the total
rout~d discharge from HEC-1 minus the just-flowing-full capacity of the roadway storm
drain system (120 cfs). Since the storm drain varies in size, a 48-inch diameter pipe was
chosen as being hydraulically representative of the overall trunkline. The calculated
surface flow only 10- and 1DO-year peak discharges are 51 and 737 cfs, respectively.
The apparently large difference between the 10- and 1DO-year discharges is because
the Cactus Park detention basin has surface overflow for the 1DO-year event but not for
the 1O-year event.

According to the normal depth analysis, the Scottsdale Road Street section does not
have capacity to convey either the 10- or the 1DO-year peak discharge without exceeding
the top-of-curb. A depth of water of approximately 0.1 and 1.0 feet above top-of-curb will
occur during the 10- and 1DO-year events, respectively. The street section alone only
has capacity to convey about 35 cfs with the water surface elevation at top-of-curb.
Flow in excess of the combined capacity of the storm drain and street will overflow both
the east and west sides of Scottsdale Road, generally following the roadway corridor to
the south in a shallow, unconfined manner.
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3.3K Results - Normal Depth Section K, Continental Plaza Channel from
Scottsdale Road to 71 5

• Street Channel

This channel originates at Scottsdale Road approximately 300 feet north of Mescal
Street and drains west across the north edge of the Continental Plaza property to the
71 51 Street Channel (HEC-1 10 RR024E). The Continental Plaza property is referred to
as the "nursery yard" in the PVSP Study because at the time of that study, the property
was a plant nursery. There is no specific mention of a channel at this location in the
PVSP Study although it existed in essentially the same location at that time across the
north edge of the nursery yard. This channel was apparently not part of the PVSP
recommended plan. The original purpose of the channel was to convey offsite surface
flow from a sump or dip in the Scottsdale Road profile to the 71 51 Street Channel.

The channel presently consists of a cobble lined trapezoidal section with a parking lot on
the south side and a 6-foot high masonry block fence on the north side. Its total length is
approximately 600 feet. The parking lot along the south side of the channel slopes away
from the channel to the south. On the other side of the masonry fence north of the
channel there are residential lots on Gary Road that back up to the channel. There is a
clear opening in the fence along Scottsdale Road where the channel begins but at the
downstream end, the channel passes through a shallow opening under the masonry
block fence along the west side of the Continental Plaza property.

When Scottsdale Road was improved to its present state in the late 1990's a storm drain
was constructed below the roadway. This storm drain collects roadway drainage but
also intercepts local drainage from the area east of Scottsdale Road below Cactus
Road. There are catch basins at the sump in the Scottsdale Road profile located about
100 feet north of the inlet to the Contine'ltal Plaza Channel. These catch basins,
combined with the rest of the storm drain system, would redirect flows up to a certain
magnitude away from the Continental Plaza Channel. The storm drain in Scottsdale
Road continues south past the sump and the channel and turns west on Mescal Street
where it discharges to the 71 51 Street Channel. For runoff events up to the capacity of
the Scottsdale Road storm drain system, the Continental Plaza Channel will essentially
not experience any flow.

This channel, however, still serves as the overflow conveyance for events in excess of
the Scottsdale Road storm drain capacity. The 10- and 1DO-year discharges for existing
conditions based on the Volume 1 Hydrology HEC-1 model are 52 cfs and 729 cfs
respectively. As presented in the previous section, there is an apparently large
difference in magnitude between the 10- and 1DO-year discharges. This is due to the
Cactus Park detention basin that controls the 10-year event but overflows during the
1DO-year event.

Normal depth Section K indicates that the Continental Plaza Channel has 10-year
capacity, but with very little freeboard. The 1DO-year event would significantly exceed
the capacity of the channel. The normal depth analysis does not recognize that there
would be significant backwater impact from the small opening under the block fence at
the downstream end of the channel or that the overflow from the sump in Scottsdale
Road may have difficulty reaching the upstream inlet of the channel due to its offset from
the sump. Overflow could significantly impact both the Continental Plaza buildings to the
south that have finished floors well below grade and the residences to the north.
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PHOTO PLATE 35
Scottsdale Road looking north from about Jenan Drive.

PHOTO PLATE 36
Continental Plaza Channel north of Mescal Street from Scottsdale Road sump to 71 st

Street channel looking upstream (east). Scottsdale Road is at far end of channel.

59 STANLEY CONSULTANTS. INC.
SCI #15586



3.3L Results - Normal Depth Section L. 73rd Street from Cactus Road to
Sunnyside Drive

This reach corresponds to routing reach RR024B in the HEC-1 model. 73rd Street has a
normal crown section and an approximate curb-to-curb width of 31 feet. 73rd Street has
4-inch roll curbs from Cactus Road to Paradise Drive and 6-inch vertical curbs from
Paradise Drive to Sunnyside Drive. The 4-inch roll curbs were modeled in the hydraulic
analysis. Masonry fences along the property lines adjacent to this routing reach on both
the east and west sides of 73rd Street would tend to confine the flow on both sides.

The local drainage that collects along this reach is relatively minor. However, this reach
is the primary conveyance for any surface overflow from the Cactus Park detention
basin. According to the HEC-1 model, Cactus Park does not overflow during the 10-year
event, but overtopping does occur during the 1OO-year event.

If overflow of the Cactus Park detention basin occurs, the location of the overflow would
be the south side of the basin along Cactus Road just east of Scottsdale Road near 73rd

Street. Overflow would pass from the detention basin to Cactus Road to 73rd Street.
When this flow reaches Sunnyside Drive, a portion of it would be directed west to
Scottsdale Road. The 100-year HEC-1 discharge used for the 73rd Street hydraulic
analysis is 698 cfs.

The PVSP study appears to conclude that there would be an "uncontrolled" 100-year
overflow of about 1,800 cfs from the Cactus Park detention basin but this seems to have
only been anticipated in a hydrologic sense. There does not appear to have been any
recommendation or provision made in the PVSP study for local conveyance of the
overflow. Although stormwater in the Cactus Park detention basin has reached a depth
of about 10 feet since its construction in the mid 1980's, it has apparently never
overflowed.

According to the normal depth analysis, the 73rd Street section does not have sufficient
capacity to convey the 100-year peak discharge without exceeding the top-of-curb
elevation. The water surface elevation for this discharge exceeds the top-of-curb
elevation by 1.9 feet. The street conveyance capacity for this reach at the top-of-curb
elevation is less than 10 cfs.
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3.3M Results - Normal Depth Section M. Sunnyside Drive from 73 rd Street to
Scottsdale Road

This reach corresponds to routing reach RR024C in the HEC-1 model. Sunnyside Drive
has a normal crown section with 6-inch vertical curbs and a curb-to-curb width of 31 feet.
Sunnyside Drive drains west from 73rd Street to Scottsdale Road and would receive the
overflow from the Cactus Park detention basin (see previous section).

The 100-year HEC-1 discharge used for the Sunnyside Drive hydraulic analysis is 692
cfs. The same discharge was used in previous Section 3.3L. According to the normal
depth analysis, the Sunnyside Drive street section only has enough capacity to convey
approximately 25 cfs at the top-of-curb elevation. The water surface elevation for a
discharge of 692 cfs exceeds the top-of-curb elevation by 1.9 feet.

Realistically, however, flow would probably not reach that depth. More likely, it would
overflow the curb on both sides of the street at a shallow depth of probably less than one
foot. Since the predominant direction of topographic relief in this area is to the
southwest, most of the potential overflow would occur over the south curb.

Based on field reconnaissance and the review of local topography, it is tentatively
concluded that overflows from the Cactus Park detention basin in the magnitude
described above would generally spread out in a shallow unconfined manner through the
residential area south of Sunnyside Drive. This flow would gradually work its way toward
the southwest rejoining the Scottsdale Road corridor north of Mescal Street.

At the west end of Sunnyside Drive near Scottsdale Road, there is a catch basin and an
opening under the block fence to accommodate local drainage. Overflow from the
Cactus Park detention basil,1 would exceed the capacity of this system and result in
shallow ponding at the end of Sunnyside Drive.
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PHOTO PLATE 37
73rd Street looking south from south of Cactus Road. Cross street in background is

Sunnyside Drive.

PHOTO PLATE 38
Sunnyside Drive looking west between 73rd Street and Scottsdale Road.
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3.3N Results - Normal Depth Section N, 76th Street from Thunderbird Road to
Sweetwater Avenue

This reach corresponds to reach RR022 in the HEC-1 model. Although 76th Street is
represented in the HEC-1 model as a single routing reach from a hydrologic standpoint,
hydraulic characteristics vary somewhat along its length. The typical street section for
76th Street from Thunderbird Road to Sutton Drive is a two-lane strip of pavement with a
relatively level cross section and no curb and gutter.

To the east of 76th Street are the front yards of residential lots and to the west is a
relatively level unpaved strip of land about twice the width of the pavement. There is
essentially no ditch or flow path along the west side of the road. The primary
conveyance in this section is a very shallow roadside ditch along the east side of the
pavement that traverses the adjoining residential front yards and driveways. There is
not more than about 6 inches of total vertical relief across this section and no confining
physical features on either side of it.

76th Street from Sutton Drive to Sweetwater Avenue is a much wider pavement section
than north of Sutton Drive. It has a transverse slope from west to east, a vertical curb
along its west side and no curb along its east side. Along the east edge of pavement
there is a shallow swale that traverses the front yards of adjacent residential lots. In the
southern most section of 76th Street near Sweetwater Avenue, there is a concrete lined
drainage channel on the west side of the road. This channel has a triangular section
and is approximately 2 feet in maximum depth with a top width of about 10 to 15 feet.

An 18-inch diameter storm drain runs under 76th Street for almost the entire length of this
reach. This storm drain serves as the outfall drain for the Thunderbird Industrial
detention basin just north of Thunderbird Road and also collects local stormwater from
the residential subdivision east of 76th Street and north of Sutton Drive. This storm drain
outfalls to the triangular channel described in the paragraph above and has only a minor
capacity when compared to either the 10- or 1DO-year discharges.

The discharge used in the hydraulic analysis is the total routed discharge from HEC-1
minus the just-flowing-full capacity of the 18-inch diameter storm drain. The resulting
10- and 1DO-year peak discharges are 122 cfs and 303 cfs, respectively.

The hydraulic section chosen to represent this reach is located just south of Sutton
Drive. From the average depth of flow indicated, it is apparent that flow would not be
contained in the street section north of Sutton Drive and shallow flooding would occur on
both sides of the pavement. South of Sutton Drive, overflow of the swale along the east
side of the road occurs for both the 10- and 1DO-year peak discharges. This would result
in shallow flooding mainly along the east side of the road. Residential lots on the west
side of 76th Street south of Sutton Drive appear to be above the 1DO-year water surface.

At the south end of 76th Street there is a single barrel 8' x 3' concrete box culvert that
conveys flow under Sweetwater Avenue. This culvert outfalls into a trapezoidal ditch
that drains through the residential area south of Sweetwater and eventually outfalls into
the Cactus Park detention basin. The capacity of the culvert is approximately 145 cfs
with a headwater depth to the top of the roadway indicating overtopping of the roadway
during the 1DO-year event.
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PHOTO PLATE 39
76th Street looking north from just south of Sutton Drive.

PHOTO PLATE 40
76th Street looking south from just south of Sutton Drive.
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3.30 Results - Normal Depth Section O. Greenway Road from Scottsdale Airport
to 76th Street

This reach corresponds to reach RR013A in the HEC-1 model. Greenway Road has a
typical section with a transverse slope from north to south, allowing less than half of the
street section to be utilized for stormwater conveyance. The section is approximately 40
feet wide from curb-to-curb, with 6-inch vertical curbs on both sides. A 33-inch diameter
storm drain runs under Greenway Road from 78th Street to the Greenway-Hayden Loop.

The discharge used in the hydraulic analysis is the total routed discharge from HEC-1
minus the just-flowing-full capacity of the storm drain system. The calculated 10- and
1DO-year peak discharges are 272 cfs and 559 cfs, respectively. The capacity of this
street section only with the water surface at the top-of-curb elevation is less than 10 cfs.
The combined capacity of the street section and the 33-inch diameter storm drain is less
than 30 cfs. The diversion step in the HEC-1 model at this location is based on the
combined capacity of the street and storm drain directed westerly with all flow in excess
of this capacity overflowing the south curb.

According to normal depth modeling, the road is significantly overtopped by both the 10
and 1DO-year peak discharges. This overtopping is consistent with the reported historic
flooding of Greenway Road and the commercial/industrial area to the south. It is also
consistent in location with an historical flow path evident from USGS topographic maps
(see Exhibit 1 in Appendix E). According to Tom Eldridge of Gilbertson Engineering,
flooding of Greenway Road and overtopping of the south curb has occurred in the past.

Overflow of the south curb would more than likely be shallow in nature and may take
place over a length of several hundred feet. The overflow would pass through the
industrial/commercial parcels south of Greenway Road in a shallow unconfined manner,
cross the taxiway just south of Greenway Road and collect along the local streets to the
south. Most of the overflow would probably find its way to Airport Drive and ultimately be
directed to the airport detention basin. This is consistent with historic accounts.
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3.3P Results - Normal Depth Section P, Greenway Road from 76th Street to 73rd

Street

This reach corresponds to reach RR014 in the HEC-1 model. As with the previous
routing reach (RR013A), this sub-reach of Greenway Road has a typical north to south
transverse slope section, allowing for only the south part of the street section to be
utilized for conveyance. The section is approximately 40 feet wide from curb-to-curb
with 6-inch vertical curb on both the north and south sides. A 33-inch diameter storm
drain runs under Greenway Road from 78th Street to the Greenway-Hayden Loop.

The difference between normal depth Sections 0 and P is in the left (south) overbank.
The overbank in Section 0 drops away to the south whereas the overbank in Section P
slopes upward to the south. The street in Section P is generally below the adjacent
grade to the south (and north). The discharge used in the hydraulic analysis is the total
routed discharge from HEC-1 minus the just-flowing-full capacity of the 33-inch diameter
storm drain. The calculated 10- and 100-year peak discharges are 42 cfs and 104 cfs,
respectively. The capacity of this street section with the water surface at the top-of-curb
elevation is less than 10 cfs.

Although the water surface elevation is higher than the left top-of-curb elevation for both
the 10- and 100-year peak discharges, the left overbank should prevent flow from
escaping to the south into the Scottsdale Airpark.
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PHOTO PLATE 41
Greenway Road looking west near 7yth Street.

PHOTO PLATE 42
Greenway Road looking west near 76 th Street.
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4.0 EXISTING CONDITION CONCLUSIONS

Based on the combined results of both the HEC-RAS and normal depth hydraulic
analysis contained herein, the approximate existing condition flood prone areas are
indicated in Figures 10 and 11 on the following pages.
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5.0 HEC-RAS AND OTHER HYDRAULIC ANALYSES FOR THE
"WITH RECOMMENDED ALTERNATIVE" CONDITION

The recommended alternative hydraulic analyses includes the following:

• A 10-year StormCAD model for the Scottsdale Road storm drain from
Thunderbird Road to Cactus Park,

• A 100-year StormCAD model for the future storm drain that will replace the
existing Scottsdale Airport detention basin outfall channel,

• A 10-year HEC-RAS model for the 71 51 Street Channel and Berneil Ditch,
• A 100-year HEC-RAS model for the 71 51 Street Channel and Berneil Ditch,
• A 10-year StormCAD model for the upper 71 51 Street Channel from Sunnyside

Drive to Cholla Street,
• A 10-year Storm CAD model for the proposed 72" diameter pipe from Cholla

Street to approximately 300' north of Mescal Street, and
• A 10-year Storm CAD model for a section of the existing 60" diameter Cactus

Park detention basin outlet pipe from Cholla Street to approximately 300' north of
Mescal Street.

Appendix D contains hydraulic model output for the "with recommended alternative"
condition and supporting hydraulic calculations. Refer to the Scottsdale Road Corridor
Drainage Master Plan Conceptual Plans for plan, profile and section drawings of the
recommended alternative.

5.1 Scottsdale Road Storm Drain from Thunderbird Road to Sweetwater Avenue

StormCAD was used to model the recommended Scottsdale Road storm drain
improvements from Thunderbird Road to Sweetwater Avenue. The proposed channel
improvements require replacing the existing channel from Thunderbird Road to
Sweetwater Avenue with a storm drain trunk line. At Sweetwater Avenue, the proposed
trunk line is to tie into the existing 90" diameter storm drain, which outfalls into the
Cactus Park detention basin. Along Scottsdale Road, proposed inlets would collect local
runoff.

From Thunderbird Road to the confluence with the existing Scottsdale Airport detention
basin outfall channel, the proposed trunk line is an 8' x 5' reinforced concrete box (RCB).
From the airport basin outfall channel confluence to immediately south of Sutton Drive
the proposed trunk line is a 12' x 5' RCB. The remaining portion of the proposed trunk
line to Sweetwater Avenue is a 90" diameter reinforced concrete pipe. In order to avoid
utilities, and to provide adequate burial depth, construction of a continuous 90" diameter
storm drain pipe from Sweetwater Avenue north to Thunderbird Road is not
recommended and the transition from a box to a pipe is necessary. A proposed
drainage swale to collect and convey local runoff is to be constructed over the trunk line.

The downstream starting water surface elevation used for StormCAD modeling
computations was assumed to be the outlet soffit of the existing 90" diameter pipe at the
Cactus Park detention basin. The soffit elevation is 1385.7 feet, which approximates the
10-year peak stage of 1386.1 feet in the Cactus Park detention basin. Although the 10
year peak stage is slightly higher than the soffit elevation, it is unlikely that the time to
peak for the storm drain system would coincide with the basin's 10-year peak stage.
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5.2 Scottsdale Airport Detention Basin Outfall Channel

The Scottsdale Airport detention basin outfall channel is to be replaced by a closed
system when construction of the International Fighter Pilot Museum (IFPM) begins.
Currently, this channel outfalls into the Scottsdale Road Channel. Storm drain
improvements replacing both the Scottsdale Road Channel and the airport basin outfall
channel would require the two systems to be joined near their current confluence. A
1DO-year StormCAD model was used to approximate the strom drain size that may be
necessary to replace the existing Scottsdale Airport outfall channel.

A starting water surface elevation equal to the top-of-curb elevation for Scottsdale Road
near the confluence of the two existing channels was utilized for the future airport basin
storm drain. This is because the proposed strom drain system that is to replace the
Scottsdale Road Channel is sized for a 10-year event and the storm drain system to
replace the Scottsdale Airport outfall channel would need to convey a 1DO-year event.
According to the 1DO-year StormCAD computations, a 12' x 5' box structure would be
adequate for conveying the peak discharge.

5.3 71 51 Street Channel and Bemeil Ditch HEC-RAS Models

Both a 10- and 1DO-year "with recommended alternative" condition HEC-RAS model
were developed to assess the hydraulics for the proposed improvements to the 71 51

Street Channel and Berneil Ditch. The "existing" condition and "with recommended
alternative" condition HEC-RAS models are essentially the same, except for the
following changes to reflect the proposed improvements:

• Discharges' used in the HEC-RAS model were taken from the 10- and 1DO-year
"with recommended alternative" condition HEC-1 model,

• The discharges were reduced where the proposed improvements allowed for
flows to be conveyed in storm drain systems below existing channels, and not as
surface flow,

• Changes in cross-section geometry and "n" values were made to reflect
proposed improvements for the 71 51 Street Channel reach starting at Sahuaro
Drive and extending north for approximately 600',

• Known 10- and 100-year water surface elevations were used at 71 51 Street
Channel river stations 333+52, 332+90 and 328+99 to reflect the recent
completion of the (now existing) 12' x 9' box culvert to Sahuaro Drive, and

• Changes in cross-section geometry and "n" values were made to reflect
proposed improvements for the Berneil Ditch reach from Scottsdale Road to the
Mountain View Channel confluence.

5.4 Upper 71 51 Street Channel from Sunnyside Drive to Approximately 300' North
of Mescal Street

StormCAD was utilized to model the upper 71 51 Street Channel proposed storm drain
system from Sunnyside Drive to approximately 300' north of Mescal Street. The
following three StormCAD models were necessary to model the system:
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• A StormCAD model for the proposed 84" diameter pipe from Sunnyside Drive to
Cholla Street,

• A StormCAD model for the existing Cactus Park detention basin 60" diameter
outlet pipe from Cholla Street to approximately 300' north of Mescal Street, and

• A StormCAD model for the proposed 72" diameter pipe from Cholla Street to
approximately 300' north of Mescal Street.

The proposed inlet for the system is a 16' wide x 20' long grate inlet on grade located
just north of Sunnyside Drive. The inlet was designed to intercept 100% of the 10-year
flow (calculations provided in Appendix D). From Sunnyside Drive to Cholla Street, the
proposed storm drain is an 84" diameter, reinforced concrete pipe. Great inlets in sump
just north of Jenan Drive and Cortez Street and a catch basin just north of Cholla Street,
are to be constructed in order to collect local runoff.

From Cholla Street to approximately 300' north of Mescal Street a new 72" diameter,
reinforced concrete pipe is proposed as part of the recommended alternative. The
proposed pipe would be constructed adjacent to the existing 60" diameter pipe that
serves as the Cactus Park detention basin outlet pipe. Both the 72" and 60" diameter
pipes outfall at the same location, but the invert elevations at the upstream and
downstream ends of the proposed pipe would be 1-foot lower than the existing 60" storm
drain. A proposed junction structure, located south of Cholla Street, would convey flow
from the proposed 84" diameter pipe and Cactus Park detention basin 60" diameter
outflow pipe into the proposed 72" diameter pipe and existing 60" diameter pipe.

Starting water surface elevations equal to the soffit elevations of the existing 60" and
proposed 72" diameter pipes were used to compute the water surface profiles for each
pipe. Because these two storm drains will convey flow in parallel, the discharge
conveyed by each pipe was estimated by trial and error. The amount of flow in the 60"
diameter pipe necessary to bring the hydraulic grade line to the upstream rim elevation
was used for modeling the existing pipe. The remaining 10-year flow was modeled in
the proposed 72" diameter pipe. The upstream rim elevation was then used as the
starting hydraulic grade line e elevation for modeling the proposed 84" diameter pipe.
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3.0 ENGINEERING METHODS

Page 6

3.1 Hydrologic Analysis

The 1GO-year discharges used for Indian Bend Wash were taken from the FEMA Flood Insurance
Study(FIS) for Maricopa County, Arizona. & Incorporated Areas, Volume 1 of 12, revised
September 1995. Table 2 summarizes the discharges.

Table 2 Summary of Discharges

··..:;:::i··::·;,:··.::·:::·:.:i·llnR~!III::.RM~~:ltl~§::i!II::~Rls;;.:·iIM:~ ..!II~I::·:::~\.:::·I;.:':I,:···:·i·,': ..;I·:·l.:1
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36th Street to Cactus Road 6000

Cactus Road to Scottsdale Road

'Scottsdale Road to' Indian Bend Road

Indian Bend Road to Indian School Road

Indian School Road t6 Salt River

3.2 Hydraulic Analysis

3.2.1 Work Map Delineation

9000

16000

17000

20000

Water surface profiles were <i~v~lopedusingthe U.S. Anny. Corps' of Ertgineers HEC-2 computer
program (Version 4.6~2) (4). Water surface profiles were determined for the lOO-year floodplain and
floodway. The hydraulic analys~s conducted for this delineation reflects existing conditions ofIBW

.' . at the time o.f mapping for the study.

The cross section data and topographic mapping forthe study reach of IBW, were developed from
a digital terrain model (DTM) prepared by Michael Baker Jr., Inc. The DTM is based on aerial
photography taken September, October, and November 1993.

Cross sections were drawn approximately perpendicular to the anticipated flow paths.in the channel
and overbanks. The cross-sections were labeled using standard engineering ·stationing \vith. the
distance in- river miles above the confluence with the Salt River. The station of each cross-section
is determined by measuring the dist~nce above the confluence along the IBW charmel centerline
(thalweg).

The cross sections are defined by data points oriented left to right looking downstream. Each data
.point consists ofan elevation and corresponding station number with the hydraulic baseline assigned
a station' number of 10,000 feet at 'each cross section. Each cross section station. number is defined

_____________ ~lg~mo~U& A~ocia~, fuc.------------~
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relative to the hydraulic baseline with stations less than 10,000 to the lefl, and greater than 10,000
to the right.

Cross-sections \vere taken at representative locations. At the culverts and bridges extra cross
sections were taken immediately upstream and downstream to define the [req.uent changes in
geometry through the openings. Locations ofselected cross-sections used in this study are shown
on the Flood Boundary and ~loodway maps·. Cross-section plots at selected locations are also
included in the technical documentation.

3.2.2 Roughness Coefficient

Roughness coefficients (Manning's "n ft
) for IBW \vere d;-erived from field observation, aerial photos,

and by the methodology presented in "Estimated Manning's Roughness Coefficients for Stream
Channels and" Flood Plains in Maricopa County, Arizona" (5). An Un-Value Determination Report"
was prepared and submitted separately by Simons,Li & Associates to document roughness
coefficients used for this study (1). A copy of this report is provided in Section 4.2 of the study
documentation. '

3.2.3 Effective and Ineffective Flo\v Area

Ineffective flow areas \vere defined, as appropriate, on the overbank areas and to model expanding
and contracting flows. Flow was expanded at a rate of 4: 1'and contracted at a rate of 1: 1 relative to
the flowline. The· expansion and contraction coefficients used in the ~odel were 0.4 and 0.2,
respectively, as documented in Sectio.n 4.2.2 of the study documentation.

3.2.4 Simulation of Flow Through Structures

The HEC-2 computer program provides thr~e.options for co,mputing losses through a bridge. First,
the losses can be computed externally and input directly into the program. Secondly, the nonnal
bridge routine may be used. Finally, the special bridge routine ~ay be used. The nonnal bridge
routine· is used when friction losses are the predominant consideration. Then,. the standard step
method is used for computing losses through' bridges. The special bridge routine is used when
combinations of low or pressure flow with weir flow occur at the bridge. The ~pecial bridge routine
will detennine the class of low flow based on. a trape'zoidalapproximation of a bridge opening \vith
pIers.

The HEC-2 computer program provides a special culvert routine for computing losses through
culverts. The special culvert routineis similar to the special bridge routine except that the Federal
Highway" Administration's (FHWA) standard equations for culvert hydraulics are used to compute
losses, through the structure.

3.2.5 HEC-2 Computer Model Set Up

HEC-2 models 'were developed for subcritical flow profile computations. The lOO-year water
surface elevation at the confluence ofIndian Bend Wash 'and the Salt River (elevation 1167.3 ft.) was
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~

used as the starting water-surface elevation. Thisinfom1ation was taken from the effective Flood
Insurance Study water-surface profiles for the Salt River (September 30,1995). Baseline stationing
begins at the confluence of IBW with the Salt River, located approximately 700 feet upstream of

Scotts"dale Road along the hydraulic baseline of the Salt River.

The bridges on Indian Bend Wash were modeled using the special bridge routine of the HEC-2
Model. Bridge dimensions were obtained from as-built plans and field veri fied "during the field
.reconnaissance survey_
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FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION 2

SECTION MEAN WITH WITHOUT

CROSS WIDTH AREA VELOCITY FLOODWAY FLOODWAY DIFFERENCE

SECTION DISTANCE' (tt) (sq tt) (fUs) (tt) (tt) (tt)

W 42,666 1031 3521 4.5 1286.5 1286.1 0.4

X 44,166 1018 3442 4.6 1291.6 1290.8 0.8
Y 46,947 554 3511 4.6 1297.3 1296:4 0.9

Z 48,282 665 3745 2.4 1301.5 1301.0 0.5

AA 48,598 680 2207 4.1 1301.6 1301.1 0.5

AS 48,998 710 1670 5.4 1302.5 1302.2 0.3

AC 49,927 786 2205 4.1 1306.5 1306.4 0.1

AD 50,804 860 2652 3.4 1308.3 1308.2 0.1

AE 51,707 625 2224 4.0 1310.2 1310.0 0.2

AF 52,631 694 2117 4.3 1315.3 1314.7 0.6

AG 53,631 360 1274 7.1 1318.2 1318.1 0.1

AH 54,443 598 2208 4.1 1320.2 1319.7 0.5

AI 54,533 639 2192- 4.1 1320.2 1319.9 0.3

AJ 54,591 643 2380 3.8 1320.3 1320.3 0.0

AK 55,133 471 2028 4.4 1320.6 1320.6 0.0,
AL 55,588 430 1019 8.8 1321.3 1321.4 -0.1

AM 56,538 544 2597 3.5 1325.8 1325.4 0.4

AN 57,518 573 1123 8.0 1327.3 1327.3 0.0

AD 57,994 608 2207 4.1 1330.0 1329.5 0.5

AP 58,396 669 2136 4.2 1330.7 1329.9 0.8

AQ 58,494 681 2085 4.3 1331.9 1331.8 0.1

AR 58,987 561 1493 6.0 1333.4 1332.7 0.7

\ Feet above confluence with Salt River

2 1988 Datum

-i FLOOD CONTROL DISTRICT OF MARICOPA COUNTY FLOODWAY DATA:x:-
CD
r
m SIMONS, LI & ASSOCIATES, INC. INDIAN BEND WASHw
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flooding source. However, floodway reV1S1ons are justifiable and
necessary i.f restudy data indicate -,'an increase in surcharge above
the maximum limit, or if,as a result of'improved data,,' the width or
configuration of .the floodwaynecessitatesa change from that shoWn
on the effective map. When revisions are,made to the floodway that
will change the effective map, the SC sha.llnotify the Regional PO
immediately s'o that the. Regional PO can coordinate with the
communlty as soon as possible ~n the restudy process.

D. General H<:>de1ing Methodologies and Guidance

INTRODUCTION

In the preparation of an FIS, . the SC may encounter unique hydraulic
situa.tions that require spec.ialized J modeling techniques to accurately
'determine the flood hazard potential. This section provi.des guidance in
handling these situations: .

1. '. Two-Dimensional Water~Surface computer Models

.Two-dimensional (2-D) computer models may be used to determine the
wat~r-.surface elevations in two directions in the horizontal plane,
where one-dimensional computer models may have difficulty analyzing
these situations .

.2-0 computer models may be used for shallow flooding areas, split
flow situations, and at complex bridge sites. Although it is not
recommended bec·ause ofth~ comple~ities involved and the costs' that. 
would be incurred, 2-D models can be used in areas subject to
alluvial fan flooding.

These models will only be req':lested where I-D models,' current
accepted techniques, and enginee.ring 'judgment will 'not provide
satisfactory' information for, floodplain management and flood
insurance purposes. 'All 2-D models must meet· the 'criteria as
specifi~d in 44 CFR 65.6 (a)(6).

Floodways must, ·be developed ·through an interactive trial-and-error
procedure and must be~ based on equal conveyance reduction.. '

2. One-Dimensional Unsteady'Flow Models

One-.dimensional unsteady flow models 'may be used for floodpla{ns
with substantial overbank storage areas , streams where ·there may ,be
a reversal of. flow, and complex pipe~, channels, p<?nds, and
reservoir systems.-

Anyone-dimensional unsteady flow model used must be accepted ·by
FEMA and meet the criteria specif-ied'in44 CFR 65.6(a)(6) .. The use
·of.·any one-dimensional unsteady flow model must first be coordinated
with, and approved by, the Regional PO.

5-6



Floodways must be developed through an interactive trial-and-error
procedure and must be based on equal conveyance reduction.

3. Starting Water-Surface Elevations

In general, the starting water-surfac~elevations chosen for·profile
computations should be based on normal depth .(or slop'e-area), unless
known water-surface elevations are available from other sources.
When using norm.al, depth on th~ main stream, the model should be
started several cross sections downstream of the corpora·te· .limits.
For starting conditions on tributaries, normal depth~hould.beused
unless a coincident peak situation is assumed, or the tributary flow
depths .are higher than the corresponding main stream.events. The
assumption~Q.t'"'coincid~nt pea~~-!!!~..J~~~propria.te ~f. a} the ratio of .
_tlliL._drain~ge .areas lies ....Qet~een~~ ·~n<J~~: 4"'-....12)~=>~heHtimes .. ~f I2.eak
fl QWS az:.e· =Aimil.aL.-LQ.r_~~--t.w_<L ..~Jnllbining watersheds, and c) the

\ likelihood of· both watersheds being covered by the storm· being 
modeled are high. If gage records are available for the basins,.
guidance for·coincidence of peak flows should be taken from them.

4. Modeling Techniques for Streams with Super·critical Flow Regimes

Step-backwater analyses are normally performed from downstream\- to
'upstream as subcritical profil~ runs.· Critical depth messages will·
appear ·in the backwater runs at severa~ consecutive cross· ~ections,

if .supercrittcal flow occurs. For natural streams, critical depth
should be use~ at all, times, including the plotting of wat,er-surface
profiles. For channel modification projects, a supercritical run
should be performed for the project area. For modified channels,
the composite roughness coefficient should account for the sediment-.
that B:ccumulates on the channel bottom and for the lined surface of._
the sides of the channel. The analysis must extend both ups·tream
and downstream of' the proj ect area to have a. smooth transition

·between subcritical and supercritical profiles. The water-surface
elevations from t~e subcriticalrun downstream of the proj ect should

'be drawn horizontally until they cross the supercritical· profiles to
eliminate drawdowns. Velocities at the bends should be· checked to
determine potential erosion. - Any deviations from the aforementioned
procedures sho~ld be approved by the Region~l po.

5. Split-Flow Analyses

Split-flow analyses should be considered when flows overflow the
banks of the main stream and take a different flow path.· The
analyses should address the reduction of flow in the downstream
reach with ~espect to the multiple-flood profile and -floodway..
Because overbank discharges may flow into another stream, possible
increas-e iIi .discharges on the other stream should be considered.
Overflow segment· on the main stream should remain open by analyzing
a separate floodway for the overflow path, .or'by a note on the ·FIRM
(or FBFM) stating that the overflow area should remain unencroached
until a-detailed hydraulic analysis is performed to establish a

5-7
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SUPERELEVATION CALCULATION FOR TYPICAL BEND
IN THE BERNEIL DITCH
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Plan: BerneilDitch River: Berneil Ditch Reach:Lower Reach Riv Sta: 15242 Profile: PF 2
E.G. Elev (ft) 1334.01 Element Left 08 Channel Right 08
Vel Head (ft) 1.28 Wt. n-Val. 0.018
W.S. Elev (ft) 1332.72 Reach Len. (ft) 201 201 201
Crit W.S. (ft) Flow Area (sq ft) 330.09
E.G. Slope (ftlft) 0.001676 Area (sq ft) 330.09
Q Total (cfs) 3002 Flow (cfs) 3002
Top Width (ft) 72.86 Top Width (ft) 72.86
Vel Total (ftls) 9.09 Avg. Vel. (ftls) 9.09
Max Chi Dpth (ft) 6.22 Hydr. Depth (ft) 4.53
Cony. Total (cfs) 73333.3 Cony. (cfs) 73333.3
LenQth Wtd. (ft) 201 Wetted Per. (ft) 74.77
Min Ch EI (ft) 1326.5 Shear (Ib/sq ft) 0.46
Alpha 1 Stream Power (Ib/ft s) 4.2
Frctn Loss (ft) 0.45 Cum Volume (acre-ft) 0.05 38.33 0.07
C & E Loss (ft) 0.07 Cum SA (acres) 0.09 8.83 0.13
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Plan: BerneilDitch River: Berneil Ditch Reach:Lower Reach Riv Sta: 15041 Profile: PF 2
E.G. Elev (ft) 1333.49 Element Left 08 Channel Ri!1ht 08
Vel Head (ft) 2 Wt. n-Val. 0.018
W.S. Elev (ft) 1331.49 Reach Len. (ft) 515 515 515
Crit W.S. (ft) 1331.49 Flow Area (sq ft) 264.8
E.G. Slope (ft/ft) 0.00313 Area (sq ft) 264.8
Q Total (cfs) 3002 Flow (cfs) 3002
Top Width (ft) 67.22 Top Width (ft) 67.22
Vel Total (ft/s) 11.34 Avg. Vel. (ft/s) 11.34
Max Chi Dpth (ft) 5.29 Hydr. Depth (ft) 3.94
Cony. Total (cfs) 53662 Cony. (cfs) 53662
Length Wtd. (ft) 515 Wetted Per. (ft) 68.85
Min Ch EI (ft) 1326.2 Shear (Ib/sq ft) 0.75
Alpha 1 Stream Power (Ib/ft s) 8.52
Frctn Loss (ft) 1.06 Cum Volume (acre-ft) 0.05 36.96 0.07
C & E Loss (ft) 0.25 Cum SA (acres) 0.09 8.5 0.13



WATER SURFACE ELEVATION INCREASE
DUE TO ANGLE OF CULVERT SKEW
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Plan: BerneilDitch 71 St. Channel Lower Reach RS: 31192 Profile: PF 1
EG. Elev (ft) 1340.31 Element Left 08 Channel Right 08
Vel Head (ft 0.58 Wt. n-Val. 0.035
W.S. Elev (ft) 1339.73 Reach Len. (ft) 126 126 126
Crit W.S. (ft 1337.9 Flow Area (sq ft) 135.2
EG. Slope ftlft) 0.00255 Area (sq ft) 182.82
Q Total (cfs 828 Flow (ds) 828
Top Width (ft) 47.72 Top Width (ft) 47.72
Vel Total (ftls) 6.12 Avq. Vel. (ftls) 6.12
Max Chi Dpth (ft) 4.83 Hydr. Depth (ft) 4.83
Cony. Total (cfs) 16397.2 Cony. (cfs) 16397.2
lenqth Wtd. (ft) 126 Wetted Per. (ft) 28
Min Ch EI (ft 1334.9 Shear (Ib/sq ft) 0.77
Alpha 1 Stream Power (lb/ft s) 4.71
Frctn Loss (ft) 0.49 Cum Volume (acre-ft) 0.03 6.73 0.02
C & E Loss ft) 0.02 Cum SA (acres) 0.01 1.82 0.01

Plan: BerneilDitch 71 St. Channel Lower Reach RS: 31192 Profile: PF 2
EG. Elev (ft) 1342.78 Element Left 08 Channel Riqht 08
Vel Head (ft) 0.47 Wt. n-Val. 0.035 0.035 0.035
W.S. Elev ft) 1342.31 Reach Len. (ft) 126 126 126
Crit W.S. (ft) 1339.84 .Flow Area (sq ft) 0.03 318.31 0.01
EG. Slope ftlft) 0.001749 Area (sq ft) 0.03 318.31 0.01
Q Total (cfs 1751 Flow (cfs) 0.01 1750.99 0
Top Width ft) 55.1 Top Width (ft) 0.06 55 0.04
Vel Total (ftls) 5.5 Avg. Vel. (ftls) 0.17 5.5 0.13
Max Chi Dpth (ft) 7.41 Hydr. Depth (ft) 0.51 5.79 0.21
Cony. Total (cfs) 41866.9 Cony. (cfs) 0.1 41866.7 0
Length Wtd. (ft) 126 Wetted Per. (ft) 1.01 58.37 0.41
Min Ch EI (ft) 1334.9 Shear (lb/sq ft) 0 0.6 0
Alpha 1 Stream Power (lb/ft s) 0 3.28 0
Frctn Loss ft) 0.28 Cum Volume (acre-ft) 0.62 12.82 0.41
C & E Loss ft) 0.04 Cum SA (acres) 0.26 2.06 0.21
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APPENDIX B

SCOTTSDALE ROAD CORRIDOR DRAINAGE MASTER PLAN
EXISTING CONDITIONS HEC-RAS RESULTS

EXISTING CONDITIONS HEC-RAS OUTPUT TABLES

EXISTING CONDITIONS HEC-RAS CROSS-SECTIONS

EXISITING CONDITIONS HEC-RAS
HYDRAULICS REPORT &CULVERT TABLE



EXISITING CONDITIONS HEC-RAS OUTPUT TABLES



Plan: BemeilDilch Lower Reach RS: 37941 Profile: PF 1
,.,..--,-,.----------.-:-:~~:::=.,,_., ""r=:=c-~__=:':'<r-,------;-__;_-.-.",----~"""'~

~ighf¢e.
0.018

133.00

17.80

17.80

63.08

20.00

3.54

0.89

1321.0

20.89

0.12

0.43

2.30

1.99

)

Profile: PF 2

0.018

133.00

39.94

39.94

274.74

20.00

6.88

2.00

4906.4

22.00

0.36

2.44

8.36

3.88

Plan: BerneilDilch Lower Reach RS: 37808
~~~,---------,.,. =t::~~~~~~~~;;E;;~

I annal,
0.018

108.00 108.00

100.04

100.04

498.00

26.23

4.98

3.81

18509.4

29.81

0.15

0.75

2.66 20.53

2.19 5.90



Plan: BerneilDitch 71 St Channel Lower Reach RS' 37808 Profile' PF 2

E.G. Etev (ft) rr; 1385.77 Element ~._ . '"" ,.tt '~. LeftOB Channel , RightOB

Vel Head (ft) 0.95 Wt. n:.Val. .'" ~! 0.050 0.018 0.050

W.S. clav (ft) II'; 1384.82 Reach Len. (ft) ~ 108.00 108.00 108.00

CIit W.S. (ft) ~. ~ 1384.22 Flow Area (sg ft)
~

76.83 128.35 4.15'.
~.G. SJOPe (Wft) " 0.001423 Area(sq ft)

' ..
76.83 128.35 4.15-

QT~(.(Qfs)
,.

1171.00 -Aow(cfs) " j'# 112.25 1055.62 3.13.
ToPWjlth (ft) \ 83.71 Top Widltl:{ft) ," .> 50.00 26.30 7.41

Vel Tot3t:(ftls) 5.59 Avg. Vel. (ftls) 'l: 1.46 8.22 0.76

Max CfiJ'1:>Pth (ft)·· , 6.12 Hydr. Depth (fth" 1.54 4.88 0.56

COOvJfOfaJ (c1s)~ 31044.1 Conv. (ds), ,'~ ';", "':~ 2975.9 27985.2 83.0

Length Wtd. (tt)•.;,/ 108.00 Wetted Rer. (ftf' t~' 51.63 29.90 7.50

Min Ch EJ;(ft) 1378.70 Sl1ear'Ob/sq tt)
-,

0.13 0.38 0.05"!-

Alpha ~ll~: \' .•'" ' J. 1.96 Stream PoWeI'(lblft s) 0.19 3.14 0.04
~rctirL~s (ft)' .~:;. , 0.16 Cum Vplu,!ile (acre'lft)·../~.; 8.01 36.59 8.29

CaE Loss{ftr~ \ 0.01 CunilSK(a9re~){~:~ ~ 3.28 6.47 3.83

Plan' BerneilDitch 71 St Channel Lower Reach RS' 37700 Profile' PF 1

E.G~lev (ft)'t-, i,i; t' 1384.04 Element?i!';S'\Z' .J?-" L.eft·.O~ I;;:;;,~nnel '" RlghtOB
Vel Head (ft) ~ if~' 0.33 Wt. o-\1al. ~ ~..:,. 0.050 0.018 0.050

W.S.'Elev1ft), 1383.71 Reach Len.o'(ft) 85.00 85.00 85.00

ItCrtt W.S. (tt) ." 1381.20 Flow Area (sg «( 5.37 107.27 0.37

E.G, SI~ (Wft) 0.000600 P-Jea (sq tt) ': .~ , 5.37 107.27 0.37
a Tolal (crs)-; j,{ 498.00 Flow (cfsh,,i P:~~' 0.88 497.11 0.01

Top Width (ftf '.-: t~· 121.20 top Widtfil;)~; '.. .,;" 50.00 21.20 50.00

Vel Tdtai (fils) 4.41 Avg. Vel. (M)"',., ·,co •• 0.16 4.63 0.03.'00:" 5.11 Hydr. DepJll tft) '1' ~; 0.11 5.06 0.01

V.c$fsj* ' 20334.6 Conv'('l- i 36.0 20298.1 0.4

LenQUt td:(ft)!c' : 85.00 Wetted Pe[ \J t. ' 50.11 30.91 50.01

Min'Cll E1 (ft):~: '~'. 1378.60 S!t~ar (Ib . ,,"1:,: .!t'''', 0.00 0.13 0.00

A1pffii .~L' ,~~\: 1.10 1"Streamfl?owei'(lblft~) : 0.00 0.60 0.00

Fr¢n LOss (ft); '!- j... Cum Vplume (acre-tt); 2.66 20.28 2.27
'C &. E' LoSs (ft) ,. " Cum SA (ciClis) , ~ ~ "

2.12 5.84 1.90

Plan' BerneilDitch 71 St Channel Lower Reach RS' 37700 Profile' PF 2

l,etG~(ft~ 1385.60 l"Element~.ii';':;I~;~,i[~" Q.e 1~:~.~1'pJ!d'rinefltt~ fi{ight QB
! VEWI e8'( tftf~ 1.02 ~\\yt.~n-VSl:' :1",' 0.050 0.018 0.050

(W~S J;jlv~ft), 1384.58 l.Rea¢/l len, (ft);IJ< jf'}- 85.00 85.00 85.00

cFi't '(.-sHn) , ~.~,; 1383.19 'F.jqwAfeai~it) ,:I; :~: 48.97 125.75 43.97

~.G.~I~~(WID1·e~ 0.001624 Area (S.Q ~H~"0 " 48.97 125.75 43.97

Q rotalCcls) 1,1;P~, 1171.00 ~tCfS);U :;~; ., 57.09 1066.14 47.77
TQ'P Widlillft) l' '. ,-~ 121.20 Top Widtttlft) ." '''', 50.00 21.20 50.00

Vel'.To.lal (ftls)";:' _:""~ 5.35 'Avg. Vel. (ftls) ~ , . 1.17 8.48 1.09

Ma,(ChI.Dpth ~ft) " 5.98 Hydr. ~th (ft) ~ 0.98 5.93 0.88

COIW. TOtaI(cfs) 29059.2 Con,,: (cfs)' 1416.7 26456.9 1185.6
Length Wtd. (ft)',I, '+ 85.00 Wetted P~r. (fn!; -:.,. 50.98 30.91 50.88

Min Ch 1;1 (ft) ~',:. 1378.60 Shear (Ib/sq ft) 0.10 0.41 0.09

ArP/ia ~~.. 2.29 Stream P6We~~Ib/ft s) . 0.11 3.50 0.10

Fretn Loss (ft) ~" Cum Volume (acre-ft) 7.86 36.28 8.23

C & E Loss (ft) '~ Cum SA (acr~!) • -, 3.16 6.41 3.76



Plan: BemeilDitch 71 St Channel Lower Reach RS' 37615 Profile' PF 1

~:G::Elev (ft)1!'~\:J 1383.13 .E~meh~· ::!I,~!iiE ,"", 'i,,~ ~~~-l~ft'OJ3 ''If./iChannel f· "fl Right Qa'
I",~Eil ,!ie@'d (ft) '" 0.51 Wbn-Val;"'"'' l:i

,''1< ,F '
0.018

Ii,w: tE 'I • "'%'< 1382.62 t'.Reacti¥len!l(ft) l!; .~~ ,.,:. 272.00 272.00.5. ·Iey, (ft).!! 0,\- 272.00

~W.5; (f!)'~·."f~, 1381.11 I 'f';low ~~p(Sq fih¥f, ~,.;:;~ 86.81!'l' ••

Sfo~,(Wft)."",. 0.001127 IffA'rea\(sg ttl;"~ •.fH;,A ,t': r;' 86.81

f a'l;Total'(~)'2;';.. .il1it 498.00 ·"Flow (c~r;~ <;zi 4";!'lf,¥" 498.00

ToP.Widlh (ft).; .~ 41 21.37 ToJ! Wi~lh (ft) :'1 :;" ~.... 21.37

Vet Tbtal (ff/s)~ 'it! 5.74 I;Av.g'JiNel. ,(ftIs)~' .;'~B' ~..~ 5.74

\.MalChI, Q~tn(ftt 4.12 Hy(ir~,t:ieptfl' «(tho 7e1, i: ~~ 4.06

Conv. Totll (Cfs)~}~: 14833.3 GPQV:'(~s)--lj,;:#')~ .~~ 14833.3

~LenijthWtd.. (ft) '~,,,, 272.00 ~etted P~r. (ft)
.r....

'~!lj 29.15

~EI·iftl<t ., 1378.50 shel3r (lb/sq it) ,,: ~~. 0.21- '

;l'l'i'" ,:''''51 1.00 ~tteam'Power(Iblff~). ¢~ 1.20

~ _r~ti1t4s.s (tt} ji'~'~ 0.52 ciJrri'Yoiume.(~Cr&;ft) ... 2.65 20.09 2.27

1~'€:&lE. t.oss'T(ft)t" ~ 0.07 ~qt1!niSA~(acre's)'" ',. ~ 2.07 5.80 1.85

'~iglitOB

0.050

272.00

80.10

80.10

120.74

50.00

1.51

) 1.60

3191.5

51.60

0.14

0.21

8.11

3.66

Channel, RightlbB'
0.018

295.00 295.00 295.00

55.50

55.50

498.00

22.48

8.97

2.47

7865.3

24.68

0.56

5.05

2.65 19.64 2.27

2.07 5.66 1.85

)



Plan: BemeilDitch 71 S1. Channel Lower Reach RS: 37343 Profile: PF 2

E.G:.Elev(ft) ".. 1384.91 Element '.. -, LeftOB Channel RightOB

Ve!H~d(ft) ,~ , 1.41 -Wt.n-V.al.· t4: '"\:'i' 0.100 0.018 0.050
lA!.S. Elev (ft) ;1 1383.50 Reach Len, (ft)'~ 295.00 295.00 295.00

Crit W.S '(ftf.« " 1383.50 Flow Area (sq fO ';,. 5.48 109.57 55.15

E.G. ~I~ (ftlft)" 0.002350 Area (sq ftj .~. 5.48 109.57 55.15

Q :rQtit1CfS)" '.... 1171.00 Flow (cfs) '> r·.. 3.68 1084.05 83.27

TopWldfti"(ft)! 80.40 TopWldth(ft) ·'.~)e 5.00 25.10 50.30
vei Toral (ftls),~ 6.88 AVfJ. YeJ.,(ftls) ':i' ", 0.67 9.89 1.51

Max~CfitDpth'(ft) 5.30 "'Ydr.~pth(ft): .~ 1.10 4.37 1.10

eonv,.TClalfcfs).,,;" 24154.2 COny. (ets) 4 \. ~ 75.9 22360.6 1717.7

LengtJlWt4~(ft)" 295.00 Wetted Per. (ft)~:el' 6.10 28.19 51.41

Min Ch EI,(ft.). 1378.20 Shear (IblSQ"ft) >,) 0.13 0.57 0.16

A1p~~ tr,d:IlI' ±:I- 1_.9_2__t_S'-tr-'ea-..".,f11.-'·'-p-'0"7Cw"'"'t'er~(.;;-IP::c:_/ft..,..S_t)-I__--0'-.-09__t_-_5_._64-+- 0._24--1
11Frctl'i LasS ( • 0.63 Cutrl'YQIUme (ac(~·ft) ',} 7.76 35.29 7.69

"'::::-:;:--l-----t---,--;,,-.,.r-,:,,--,~,p-.._'_"_#t-----t-----+-----J

I'1'C & E t:.aas;{ft)l,.'jl 0.13 Cl:lrirsA'{acflls,);~(" At 3.07 6.23 3.35

Plan' BemeilDitch 71 St Channel Lower Reach RS' 37048 Profile' PF 1

E.G. Ele\#(ft)~"J;l 1381.15 ~lef11ent " *, , !i~, LeftOB :Channel RightOB

'Vel Head (ft) 0.63 Wt. n-Val. '" .~" 0.100 0.018 0.100

w.S:~EIevtftf '", 1380.52 Reach Len:'(ft) "" 136.00 136.00 136.00
Grft W.S. (ft) .~! Flow Area (sq ft) . :,' 55.85 62.47 50.64

E.G.'SI~ (ftIft)", 0.001817 Area (sq ft). 55.85 62.47 50.64

QITQtaJ(~ha 498.00 Flow(cfs) " .. '" 37.49 428.55 31.96

Top wkfth!<ft)§:~..~. 120.00 Top'Wldth (ft):;~:(::\'~~ 50.10 20.00 49.90

VelrrofaF(ftls)~t:.;"~7 2.95 AIIDA/el. (ftlsh.nI·~ 0.67 6.86 0.63

II.... 'Has)' 11682.5 qqn~~(Cfs)~ - 879.4 10053.3 749.8

Le~ :;;a~:~.:l(~ft)'-,·"~'~;.j-__1..:..36,_...:..00,--+w~etfed.;.;.;:...:;..:.P-,e.:.:;r.~(ft:2)_'-'---"_'::'"',:.,+-_--=.5..:..1'c:::.2..:..1+-_...::.2-'-2...:..9..:..5+--_-'5...::.0-'-.9---11

Min(ft)~ ~0 oJ 1377.30 Shear(lb/s.qft)·· ~ 0.12 0.31 0.11

,Frctn (mi~ft) ~'Ji5 0.39 Cum Volume (aCre-ft) i0 2.46 19.24 2.10

Plan: BemeilDitch 71 S1. Channel Lower Reach RS: 37048 Profile: PF 2

~ 4te ; 'B'~r ~ami~.t

136.00 136.00

133.06 93.29

133.06 93.29

160.64 860.11

50.10 20.00

1.21 9.22

2.66 4.66

3663.5 19615.3

52.76 22.95

0.30 0.49

0.37 4.50

7.29 34.60

2.89 6.07

i~lght'OB

0.100

136.00

127.54

127.54

150.26

49.90

1.18

2.56

3426.7

52.46

0.29

0.34

7.07

3.01



Plan: BemeilDitch 71 SI. Channel LowerReach RS: 36912 Profile: PF 1

,Crltw.S. (ftff~"" 1379.38 Flow Area (sq'ft) r'~o'l- -t-__54,-------,.3--,-9-t- ---1

,E.G~'SlopeJi:tJft}: ?'if 0.005150 Area (sq {tl,.·~ .,:.f~ 54.39

M~~Chl,Dptfl (ft)'~~ 3.08 Hy<!r: Dep~ (tt) ".,' 2.69

Profile: PF 2

0.100

200.00

95.39

95.39

120.38

50.00

1.26

1.91

2126.6

51.91

0.37

0.46

6.93

2.73

Profile: PF 1

0.020
200.00

93.48

93.48

959.74

20.30

10.27

4.60

16954.4

24.51

0.76

7.83

34.31

6.01

0.100

200.00

80.40

80.40

90.87

50.00

1.13

1.61

1605.4

51.61

0.31

0.35

6.75

2.86

"1 Rl fitOa'.~. 9 ~.

0.100

48.00

90.71

90.71

105.42

50.00

1.16

1.81

1957.9

51.81

0.32

0.37

1.81

1.49



Plan: BemeilDitch 71 S1. Channel Lower Reach RS: 36712 Profile: PF 2

E.G. Elev (it) " ' 1380.86 Element ... ,J'~ -~ ,f: LeftOB Cfiannel RightOB' ~'"

VElI Head (tt);.'~ ... 0.57 Wt. n-Val> 'It,-,' ;' .. 0.100 0.020 0.100

W.S. Elev (ft) 1380.29 Reach Len. ift) i 48.00 48.00 48.00
"CntW.S~(ft) "',!, Flow Ar~a (Sq ft) . f. 199.46 70.43 194.46

E.G..Slope (ftlft) A', 0.001734 Area (sq tt) ,~. t" j 199.46 70.43 194.46

Q Total (cfsJ ,,: _ i 1171.00 'Flow (cfs) . .. "~ i .r. 294.91 593.04 283.05

'fop Width (ft) ',<'" 115.50 Top Widttl (ft) (. 50.00 15.50 50.00

Vel Total (ftls) . 2,52 Avg. Vel. (ftI~)·"''' r; 1.48 8.42 1.46

Max ,Chi Dpth (ft) 4,69 Hydr. Depth (ft)r:'it1 3.99 4.54 3.89

Con>t;'Total-(cfs) :{. 28123.3 ConvAcfs) ,.,. ,;' . 7082.8 14242.6 6797.8

Length Wtd!1ft) , 48.00 Wetted, Ret. (ft) , 53.99 15.69 53.89
'Min Ch EI (to ,~ ;~. ~ 1375.60 Shear (Iblsll~ft) ',iii' oli 0.40 0.49 0.39

Alpha " ,,,j d',%:" 5.81 Streqm 'Powef(lb/tts) 0.59 4.09 0.57

I~ Frl':ffittoss(ft) , \~ 0.07 CUl1J~Volume'(~cre"ft) , 6.26 33.94 6.12
I~Cel%E-'lOU'tft)\,~ . i;; 0.04 Cuni SA;(acres):'''''''l' 2.50 5.93 2.63

Plan' BerneilDitch 71 St Channel Lower Reach RS' 36664 Profile' PF 1

l.e.G.IEle" (rtf;~ ;-i~>~ 1378.52 'Element ;~ ,/j ~'" • ~ '~,p LeftOB :~.Ch3nnel ~S.\~ghtOB

Vel Head (ft)~ .~ 0.26 Wt.n-Val.. \l " _,'fl\'. 0.100 0.020 0.100

W.S:Elev (ft) ~, 'U 1378.27 Reach Len: (ft) :0' 85.00 85.00 85.00
Cift W~;·(ft}~ I'", Flow Area (sq ft) , 123.38 47.66 123.38

E.G. Slo~.(ft/ft) >E. 0.001317 Area (sq tt) ;,i\ i' 123.38 47.66 123.38

Q<Total (cfs) L <~'" 498.00 FIow(cfs) . .'j , ~ 117.66 262.68 117.66

Top Wldttt{ft})~j~L 116.20 ~6p WICffh.(ft) l:l ;:4-< 50.00 16.20 50.00
Vel Totai'{ftIs)~,::- 1.69 Avg.•Y..eJ. (ftI~ .,' " ., 0.95 5.51 0.95
Max Chi Dpth (ft) 'i( 3.07 Hydr. Depth (ft)" "f,·

~ 2.47 2.94 2.47

Cony•. tptal(cfs) :, 13722.3 Cony. (CfS) ,a .' \. " 3242.1 7238.2 3242.1

L~ogth"N.td. (ft)"q, 85.00 Wetted P-er•.{ft) • I :; 52.47 16.31 52.47

Mrrf'CtiIEi;-(ftjt::~ 1375.20 Shea'r.(lb/sq ft) 0.19 0.24 0.19

tAiPttat ,'1:.-74 ';:" ~ . 5.75 Stre$lffi.'PoiNer.{lblft s) ': 0.18 1.32 0.18

FrCbl LOss (ft) ~. ~ 0.19 CumVolJ.ime' (acre-ft) 2.03 18.80 1.69

Ci& E t:.Oss~(ft)l ~\ 0.07 CUj11'SAi'(acres): /'1 1.66 5.35 1.43

71 S1. Channel Lower Reach RS: 36664

1380.75 '.Ele ~ t
Profile: PF 2

'gig tOB

0.100

85.00

226.15

226.15

291.45

50.00

1.29

4.52

8675.2

54.52

0.29

0.38

5.88

2.57



)

)
Plan: BemeilDitch 71 Sl. Channel Lower Reach RS: 36579 Profile: PF 1

" ..
1378.25 Element ':ff:", Q, LeftOa It CfiarmeJ ?;." RightOB.E,G. Elev (ft) ~. ,; , ..

Vel Head (ft) 0.95 Wt.n-Val. !.' 0.100 0.020 ,0.035

. W.S. Elev (ft) 1377.31 .Reach1.en. (ft) . 273.00 273.00 273.00

Crit W.S. (ft) 1377.31 FlOW Area (sq ftL '" 85.26 36.79 9.03
E.G. SlOpe (fllft) 0.004861 Area (sq ft) • 7, ' 85.26 36.79 9.03

Q Totah(pfs) . 498.00 FIow'(efs) , "~, ~;.~' 123.28 342.47 32.25

Top Widtfi (It) " 70.00 Top Wrdth (ft)·~,,,,. ~~t.~ . 50.00 15.00 5.00
VelTotal(ft{s)'l' 3.80 :Avg. Vel. (fils) (- 1.45 9.31 3.57

~Chi Dpth eft) , 2.61 H~~. Deplh (ft) '" ;";0, 1.71 2.45 1.81
.conv. rotal (ds) W 7142.9 ~v.(cfs) ,;: :~ 3~ 1768.3 4912.1 462.6

Length Wtd. (ft) ]". 273.00 Wetted:Per. (ft) f .,;i 51.71 15.27 6.81

Min Ch EI'(ft) \, " 1374.70 stiear (Ib/~(fr,f:ii ';: ' 0.50 0.73 0.40

Alpha 't< "1.; 4.22 'stream Power;(lb/{ts) . 0.72 6.80 1.44'ill'

IpFrctn'l;.oss (tt);;! ,1t!5'! 1.17 Ounl'VoI4.me (aere4i) . 1.83 18.72 1.56

,S:; &'E Lossl(ft)L ~~ 0.13 CurnSA>r(acres)~:; ~i1, 1.56 5.32 1.38

Plan: BemeilDitch 71 Sl. Channel Lower Reach RS: 36579 Profile' PF 2

E.G.;E1ev (ft) ''J~ ~" 1380.45 E1emenF~; c. :. ~:t \ .. Left"OB " Channel •. R1ghtOB

VePHead (ft)
,

1.69 Wt.nNal. t .....
0.100 0.020 0.035i.,

·W.S: Elev (ft)· 1378.76 .Reach'Cent'(ftHii 273.00 273.00 273.00

Crit W.S. (It) "" 1378.76 Flow1M!a (sq 'ft) , 158.07 58.64 16.31

E.G. SlOpe (ftlftr 0.004960 'Area (sq ft) , 158.07 58.64 16.31
Q Total (ol's) ,l}.;., 1171.00 F./9W (dS) ",. j,f;'L:~ 342.06 752.22 76.72
Tcip Wldthf(ft) i - , 70.00 Top W1d.th (ft) .' ;t,.'i.~ 50.00 15.00 5.00

Vel Total (fl/s) 5.03 Avg.Vel.·(fIIs}T, }.;:; 2.16 12.83 4.70

,MaX Phi Dpth (ft) 4.06 HYdr. Depth (ft) . !!'} cO 3.16 3.91 3.26

'Gliilv. Total (cfs) 16626.6 ·~.·{Cfil) .'~;A 1'.. 4856.7 10680.5 1089.4

leogthWtd. (ft) ';; 273.00 ~Wauedl:?er.:.(ft) 'i {':: ..~ 53.16 15.27 8.26

Mirl til E1 (ft) ;" 1374.70 Shear;(lb/sq ft) ;1f;}~ 0.92 1.19 0.61

Alpha ",.,c" .' Ii. 4.30 stream PoWer (Ib[ftsf' . 1.99 15.25 2.88

Frctn Loss'(ft) 't" f. 1.26 Cum ,,-Q1ume ~~e-ft) ':: ' 5.65 33.72 5.65
e & I; [oss (ft)', ,t 0.25 Cum ~I\ (a9i"e~)~ 2.35 5.88 2.52

Plan: BerneilDitch 71 Sl. Channel Lower Reach RS: 36306 Profile: PF 1

1375.24 i"Element' "t. IJi!lILef(.OB
Vel Head (ft)

~i:l(;W.S. (ft);';;',~<j

e~G.'Slop,e.(fllft) . •
Q,'fpt81 (cfS) f

0.016 0.035

73.00 73.00

26.51 54.24

26.51 54.24

215.68 147.79
TOp Width (ft)'· .. ~." .

Vei¥Total (ttis)' Ill"

Max ChI Dpth (ftL

Conv. Total (cfs) ':' .

length Wtd. (It) ~ .
Mijl'Ch EI (ft) .,,"

.Alpha ,;" I:!'

Frctn (oss (tt) ';,

C &-E Loss (ft) ..;;~

115.44 Top Wk:lth'(ft)-~:,! . 50.00

3.77 Afig. Vel( (fils) li, ~ 2.63

1.88 ,Hydr:bepth(ft); i" 1.02

8074.9 COnv;~(cfs)" ., '\. 2181.4

73.00 Wetted Per: (tt) \ 1"-' 51.02

1372.85 She~ (Ib1sq ft)' 0.24

2.30 Stream Power (Ibltt 5)· 0.63

0.26 Cum VoIu.me (acre-ft) 1.40

0.01 Cum SA (acres) 1.25

15.44 50.00

8.14 2.72

1.72 1.08

3497.1 2396.3

15.66 51.08

0.40 0.25

3.27 0.69

18.52 1.37

5.23 1.21



Plan' BemeilDitch 71 5t Channel Lower Reach R5' 36306 Profile' PF 2

E.G, Eley (tt),;' '-;;; 1376.37 Element ,~;:, ,"~",:
..

7' LeftOB 1{~ Oh'annel :Ri~tOB

Vel Head {ttl} J 0.86 Wt n-Val. " '~'"

0.035 0.016 0.035.

W.S. Efev (tt) ,. 1375.51 Reach len. (ft) +. ,R> 73.00 73.00 73.00
Crit W.S; (ft)'; ,<,,<. 1375.51 Flow Area (sq ft)· .d t 89.96 38.47 92.96

E.G. Slope (Wtt) 0.004306 Area (sqtt) 89.96 38.47 92.96

Q Tota{{cfSf,~' 1171.00 Row{Cfs) ! -- ':t 362.10 426.78 382.13

Top Width (ft),; . 115.44 .Top Width (ftr 1:;;' 50.00 15.44 50.00
Vel Total (fils) .cc 5.29 Avg, Vel. (fils) ;' ,,l>. 4.03 11.09 4.11

Max, Chi Dpth (tt) 2.66 Hydr. Depth (ft):,~ ;:~ ~'1. 1.80 2.49 1.86

Conv. Tdtal tersr. t 17845.4 ConY. {qfs} ';~~ . liA..: 5518.1 6503.9 5823.4

Cengtfl Wtd.4ft}:.;,,':.' 73.00 Wetted J?er~ (tt) rl' '~1 51.80 15.66 51.86

Min CI\B(*I 1372.85 Shear (lblSq.ft) . 0.47 0.66 0.48

j\JplJa ," . '~, '" 1.98 •StreaM Power (IIJ/fts) 1.88 7.33 1.98

It'Frctn LO~ (tt) 0.30 .clirtrvolttme (ad-e-tt) ',~ 4.87 33.41 5.30

C & E lLoSs'(ft 0.01 Gl.imSA.(~C{es)".. >:,." 2.04 5.78 2.35

Plan: BerneilDitch 71 St. Channel Lower Reach RS: 36233 Profile: PF 1

E.G: 'Elev(ttJ '.~ :~;:,: 1374.02 E!emc;nt.i ;t f41'~ 1.:.- . ",:", leftOB ,~t ;:e~nnel :1RiQtltOB
Vel Heat! (ft)1~~':" 0.47 Wi'n-Val.:"~ !<. g . 0.035 0.016 0.035

W.S;Eley{ftF " ; 1373.55 Reach I:.eo.(ft) '" 145.00 145.00 145.00

Crlt W:S. (ft) '''' /.: 1373.55 1~'IiI6W Area (s4ft) ~ 42.03 43.89 45.53

E.G. Slope (fIlft)'iF 0.003460 Areii(sq tt) 42.03 43.89 45.53

·a Total (cfs) il' ." 498.00 Row (cfsi\l; :,.;.: 92.48 299.97 105.56

ToP Width (fiJ':,::)o'! 130.55 Top;Widthl(ft)' ",' ',"~,1 50.00 30.55 50.00
Vel Total {filS)' .~ 3.79 AvgNetJ(flls) ~ 2.20 6.83 2.32

Max Ghl !;>Ptfi (tt}", 1.50 HYd.r. Depth lft>,~,;.J~~ . 0.84 1.44 0.91

co)Jy:iJ pjBj'(erst.11 8465.8 conv:·i{ciS)~~tii'" '. 1572.1 5099.3 1794.4

lengttj roam 145.00 W@esteer~{tij... ,.~; 50.84 31.37 50.91

Mln.Cll S(tt) 1372.05 'Sh~ali(lb7sq ft)'} , 0.18 0.30 0.19
I,Alpha •• ~.",;,;.,;~ .~':~ 2.10 ,~"owef(!b/n.s) 0.39 2.07 0.45
Frctn lossf(ft) , 0.48 'Cum qlume (acte-ft) 1.33 18.46 1.28

C~ E loss (ft)~ 't# 0.00 cui;{sA'(acres) ~ ". .,.~ 1.16 5.19 1.12

Plan: BemeilDitch 71 St. Channel Lower Reach RS: 36233 Profile: PF 2E,mEIllvI 1375.07~k ... ~,·leftQ~ ~:,H;'tlanil1 ' . .' ,t (1)8
'Vel Hea<Httjt 0.81 ""Nt'':. .,,~, ii!! ""',t' 0.035 0.016 0.035

'fI.S. EI~{ft) 1374.26 /:{~ :~1:,~ 145.00 145.00 145.00
Grit W.SJ (tt) . , 1374.26 FlOw ttl ;He, Jj 77.57 65.60 81.07

. E.G~:~IoPe (film ~"i 0.003823 Ar.ea:'($qftF~, l;:~ !,'." 77.57 65.60 81.07

QT()tal (cfs) r"~
<

1171.00 F.low (CfSf: i ' ,. ~ .~ ., 267.39 616.08 287.52

Top widtll'{ft)" 130.55 Top W!dlh'VU ' - ..~ 50.00 30.55 50.00

Vel :rotal (fils)...,; ~ 5.22 Avg~V~Hftfs)·,,~ 3.45 9.39 3.55
.Max Chl1>ptti (ftt"';"" . 2.21 Hydf::Qepth' (ft>.. ~ 'II 1.55 2.15 1.62

ConY. Total (cfsit ;: 18937.8 COnY. (Cfs) .<'", ", 4324.3 9963.5 4649.9

I,length Wid. (tt) 145.00 Wett~ Per. (ft) t 51.55 31.37 51.62
Min 9h EI (ft) , .~ 1372.05 SfJear-{tb/sq ft) ~ ~""'~ ti 0.36 0.50 0.37

A1pha~:· :~",,, 1.91 Streafri'P"ower (Ibltt s) 1.24 4.69 1.33

Frctn loss (ft)~' •",," 0.53 Cum Volume .(a-cre-ft) 4.73 33.33 5.16

C & E'lol?$ {ftl 0.00 CU!'T1 SA (acres) ,'l. ,~ 1.95 5.75 2.26



Plan' BemeilDitch 71 St Channel Lower Reach RS' 36088 Profile' PF 1

E.G. Eiev (ft) ;.
..

" 'Hi9I1tOB1373.03 Element LeftOB Channel

Vel Head (ft)
'~

0.48 WI. n-Val. ,).; 0.035 0.016 0.035..'"
W.S. Elev (ft) , ,'" 1372.55 Reach Len. (ft) • I, 243.00 243.00 243.00

Crlt W.S. (ft) 'i., 1372.55 .Flow Area (sq ft) 42.16 47.74 42.16

E:G. Slope (tuft) 0.003125 Area' (sq tt) i 42.16 47.74 42.16

a Total (cish ot' 498.00 Flow (cfs)'" .
.. .. . 88.31 321.38 88.31,.

Top Widtt1{ft) 131.50 Top Width (ft) :,p 50.00 31.50 50.00

Vel Total (tus) 3.77 Avg. Vel. (tus) • ~l , 2.09 6.73 2.09

,Max Chi Dpth (ft) 1.69 Hydr. Depth (ft)~, tt '! 0.84 1.52 0.84

COnv.'Total (cfl;) 8908.0 Conv, (cfs) III <'~, 1579.6 5748.7 1579.6

J:ength Wtd. (ft) ,. 243.00 Wetted Per. (ft),,,' ",' 50.84 32.33 50.84
Min eli EI (ftll ~. ~ 1370.86 Shear (Iblsq ft) ,~ , 0.16 0.29 0.16

Alpha ij 2.17 I·Str~m Power (lblft'S).:. 0.34 1.94 0.34

Frctn'Los~ (ft) ~; 0.79 I'C!JmNQiume (acre-ft) 1J,; 1.18 18.31 1.14

C& EI,.Pss (ft).' ,j;~ 0.00 .~um SA (acres}':!>:'!'- '" :l1 1.00 5.08 0.96

Plan: BemeilDitch 71 St. Channel Lower Reach RS: 36088 Profile: PF 2
E.G: Ele\! (ft) '.Ii1.~'" 1374.09 'Element .' ''/' LeftOB ~ Channel 'll1 RlghtOB

Vef !::lead (ft) .. 0.82 WI. n-Val. i· '., 0.035 0.016 0.035

W:S:'1:lev (ft) 1373.27 Reach Len. (ftl Ii: ,~ 243.00 243.00 243.00

Crtt W ~.~(ft) :,' ~ 1373.27 Flow Area (sq ft) 78.15 70.41 78.15
:E.G:'siope:(ftIft) -"'. 0.003518 Area (sq ft) ". ;;, . 78.15 70.41 78.15

QTotal (efs) :r 1171.00 Flow(cfs) , ik ~ 259.65 651.69 259.65

;rap WidftJ (ft) .':i!' 131.50 ;;Top Width (ft) ',.~'
,

50.00 31.50 50.00

m(WS)" 5.17 AVg.N.¢;(ftls) .. 3.32 9.26 3.32

. PJifl (ft)· i 2.41 Hyar. OElPih..;!ft) .~ .
1.56 2.24 1.56~

COIW~1fQi{ll'tCfs)" 19742.8 Conv:(cfs)\.·i.~ ;~. 4377.7 10987.4 4377.7

Leti9\l(Wtd;'(ft) 243.00 Wetted'Per. (ft)
:."!; . 51.56 32.33 51.56

~MrnCh EI (ftY 1370.86 Shear ~b/sq ft) ,~ 0.33 0.48 0.33

'Alpha 1.97 S&e~m'·power.(lblft'·s) 1.11 4.43 1.11

Frctn Loss (tt) 0.60 .Cum Vojume (acre-ft),: 4.47 33.10 4.89

C & E Loss (ft) 0.10 1¢Ulll"sA (acres) • p 1.79 5.64 2.10

Plan' BemeilDitch 71 5t Channel Lower Reach RS' 35845 Profile' PF 1

~(~~el~v;:(ft~;J\1i' 1371.42 jEl8me1it.]~~~. ·f{.,:· ;~.tef!i()8 ,~, Cl'i.annel "~Rlghf 013~ • .-,1'.;1 ..

Vel'Hea~(ftn-f. 0.47 WI. n~Val.:.~j.:~ "ill,!''!: 0.035 0.016 0.035

W,S. ~I~~'(ft): .Ji" 1370.96 ReaCh Len. (ft) " '/~ 352.00 352.00 352.00."1 1370.96 tF,IQWArea (sq it) l\l i "'~ ~, 43.30 45.17 43.30
E; ,;(ttlft)· "'~ 0.003396 Ar~iSqftj "'l' _. ,. ,~

43.30 45.17 43.30

)~' 498.00 1.F1ow (Cfs) ., .f{~2i, 96.22 305.57 96.22

I.;if! (ft) .. 131.50 ToP Width (ft)
".' ,j:;

50.00 31.50 50.00' -:

IVel :ratal (W$) - ~~ 3.78 Avg. Vet (tus) .,,,.f' . 2.22 6.76 2.22

Max Chi Dpth (ft) 1.51 Hydr. Depth (ft) .,,;'. ~, 0.87 1.43 0.87

Conv. Toml (cfs) 8545.6 ·:conv. (cfs) ," . t{t 1651.1 5243.5 1651.1

iI:eij'gthWJt<t,:(ftl .,;. 352.00 Wettea Per. (ttl ~ oJ, 50.87 32.32 50.87

Mln'ch et'(ft)· .•E 1369.45 Shear (lblSq ft) ~ " 0.18 0.30 0.18

"Mpba . ~" ~'", .. 2.10 Stream'Power ~Ib/ft~) 0.40 2.00 0.40

Fretn LoSs(ft) . 0.72 Cum Volume (acre-tt)· ., 0.95 18.05 0.90

e & E LosS (ft) .,'¥ 0.06 Cum SA (acres)' 0.72 4.91 0.68



Plan' BemeilDitch 71 SI Channel Lower Reach RS' 35845 Profile' PF 2

IE.G."Elev (ft)·r~ 1372.60 Element •.. ,,' •.LeftOB ~.~ Channel RightOB

Jiel Head(ft)M 0.49 WI. "'-Val.. :; 0.035 0.016 0.035

W.S.Elev (ft) . 1372.12 Reach Len. (tt) '" ~ :!~, . 352.00 352.00 352.00

'Crit W.S.(tt)r, ''''-,ft' FlOW Area (S,g tt), ~,J"'l;;. 101.24 81.67 101.24

':E~~. Sl~lftlftf '; 0.001817 Area (gq ft)~;~ :;:j . ~,,,,,,,,. 101.24 81.67 101.24

I-rQ,TQtaltcis) "·'~'0,;.f 1171.00 Flow (cis)., '~":;;:, ~ 285.58 599.84 285.58

I.Top W~th"(ft) ~J.I;" 131.50 TojHVldth (ft) t " 50.00 31.50 50.00
,Vel Total {ftls) :,t~~ • 4.12 Avg. Vel. (ftls) j 2.82 7.34 2.82

Max CIiI>Qijth (ft) 2.66 ;,Hydr:oepth (ft) '\..;' 2.02 2.59 2.02

Conv:'1Tof!l1 (cis) 27470.2 COriv,-{cfS); , ~ 6699.4 14071.4 6699.4

LengthWtd."(ft) 352.00 Wetted J?~. (f!) . iJ .... 52.02 32.32 52.02
';Mln ,Ch EI (ft). 1; 1369.45 Shear (IblSq·ft)· '~. 0.22 0.29 0.22

Ii''''·· 1.86 Stream~oWer(Ib/ft s) 0.62 2.11 0.62
j," ):~ 0.16 ClJrnVOi'lJme(a(;r!'lift~, • 3.97 32.67 4.39:llrro i.,(ft) ~~:,;,III

Q~ ~s: (ft)<'1fft~" 0.11 'Cu!JltSA flfd'es)~ r.t;;'J \, 1.51 5.47 1.82

71 SI. Channel

1369.51

0.26

1369.25

Profile: PF 1

0.035

82.00

58.65

58.65

101.18

50.00

1.73

1.17

2727.3

51.17

0.10

0.17

0.53

0.31

Channel
0.016

82.00

57.90

57.90

294.20

31.50

5.08

1.84

7929.9

32.33

0.15

0.78

17.63

4.65

R1ghtOB
0.035

82.00

59.16

59.16

102.61

50.00

1.73

1.18

2765.9

51.18

0.10

0.17

0.48

0.28

Profile: PF 2

!-Em

82.00

206.63

206.63

305.32

50.00

1.48

4.13

21425.9

54.13

0.05

0.07

2.73

1.10

0.016 0.035

82.00 82.00

151.12 207.13

151.12 207.13

559.16 306.52

31.50 50.00

3.70 1.48

4.80 4.14

39238.2 21509.8

32.33 54.14

0.06 0.05

0.22 0.07

31.73 3.15

5.21 1.41



)

Plan: BemeilDitch 71 St. Channel Lower Reach RS: 35411 Profile: PF 1

.E.G. Elev {tt)" '" 1369.41 Element " leftOB "Channel RightOB

Vel Head (ft) . 0.12 Wt. n-Val. ,- 0.035 0.016 0.035

W.S. Elev (tt) . 1369.29 Reach len. (tt) 100.00 100.00 100.00

'Crit W.S. (tt)
..

FlowArea (sq tt) 0-• 88.64 74.67 88.13

E.G. Slope (ftlft) ,~ 0.000476 Area (Sq ft) .~ '" 88.64 74.67 88.13
a Total (cfs) , . 498.00 Flow (cfs) .." ...", 117.55 263.99 116.46

Top Width (tt) 131.60 Top'Wldth (ft) ·i,Il'·, 50.00 31.60 50.00

Vel Total (ftls) "~ 1.98 Avg. Vel. (ftls) ,f'; 1.33 3.54 1.32
Max 'Chl Dpth ·(tt) lio' 2.46 H~r. Depth (tt) 1.77 2.36 1.76

Conv. Total (cfs)~' , 22814.3 Conv. (cfS) .o¥'. ",,'; 5385.2 12093.7 5335.3

length Wtd. (ft) 100.00 Wetted Per. (tt) "1/., 51.77 32.42 51.76

Min <::ll EI (fth 1366.83 Shear (ni/sq tt) ill 0.05 0.07 0.05

A1pha t, ", ". it 1.90 ,Stream P6Wer (Iblft s) ':.. 0.07 0.24 0.07

Froth, Coss'.(ft)·',..,;; 0.01 CUIl1 Vplume (aCre~tt).::·t 0.40 17.51 0.35
,~i&,E loSs (tt);" f~ 0.03 Cum'SA-(aeres) "; . 0.22 4.59 0.18.

Plan' BemeilDitch 71 St Channel Lower Reach RS' 35411 Profile' PF 2

1;.G. Ete"f(ft) 1372.32 Eleriient~, '<i:>;~ ) leftOB '~ Channel .. ~ightOB

Vel Head (ftj 0.09 ;Wt. n-Val. "?; 0.035 0.016 0.035

W.S. ElSv (ft) " 1372.23 Reach len. (ftl , 100.00 100.00 100.00

Crit W.S. (ft) Row Area (sq tt) 235.37 167.41 234.87

E.G. Slope (ftIft) ." 0.000139 Area ~sq tt) , 235.37 167.41 234.87

a Total (CfS) 1171.00 ' i", I~ .", 311.96 548.14 310.90Flow(efs) ,~'..t-, ""~"

,ToPW)~nY.(ft) 131.60 Top~dtli (itH';t~ 1\" 50.00 31.60 50.00

Vel Total (ftls) 1.84 Avg. Vel.'(ftI~); ; ' .. 1.33 3.27 1.32

~ax Chi dpth (ft), 5.40 Hydr. Depth (ft)~:. :, c" 4:71 5.30 4.70

Co!Jv. total (cfs) 99220.2 Conv.\(cfS)i!~ ~' 26433.1 46444.5 26342.7

length Wt(j. (tt) 100.00 Wetted per.f'(ft)' ~.'t, 54.71 32.42 54.70

Mii'iCh EI (tt) 1366.83 shelir (Ib/sq'ft) '.; '::, 0.04 0.04 0.04

Alpha:/. ~" 1.76 Stream P.ower(lb[fts)., ' 0.05 0.15 0.05

,Frctn.I.!&S;(ft), •" 0.01 Cum Volume (aCre:ftfl'~1' 2.31 31.43 2.73

C & E lo~s (-ft)~ ,j 0.02 Cum SA (acres) 1.01 5.15 1.32

Plan: BemeilDitch 71 St. Channel Lower Reach RS: 35311 Profile: PF 1

lifE.G.ll,t=lev.(ft)::i-J!Z'#'- 1369.36 .ElejnenN: \~ tIJ.~, ~~~;.~~\:~' '~leftGB ~;..i! Cheronel -.,. Ri9/'lt.OB

VellHead j(tt)~' 0.03 Wt..i1-Val.;;: .. '.~ ;.,:.fit.. ;~ 0.025 0.016 0.025
W.S~Ele~ (ft) ", } 1369,33 ,Readfl~Il. .ftL~ ;{;t·::t j 59.00 59.00 59.00

liCi'll Vi.S;~(ft) ;;,+' , 1367.53 Flow Areal{ qft)',~~,~, ~~' 111.62 211.60 111.12

l.tE.G. SIQ'pe.{ftm)~ 0.000064 Area (sg ttl: .. ';~, i 111.62 211.60 111.12

Qto~nctS) 498.00 Flow (ors) ~ f "E" 88.18 322.30 87.53

Top WIdth (ft) " tl 171.40 Top Width {ft}. 1;' 50.00 71.40 50.00

Vel Total (ftls) ". 1.15 Avg. Vel. (ftls) ;:' 0,79 1.52 0.79

Max Chi Dpth (ft) 3.33 Hydr. Depth '(tt) 2.23 2.96 2.22

Conv. Total (cfsl 62166.3 Conv. (cfs) """ 11007.1 40232.9 10926.3

length Wtd. (tt) . 59.00 Wetted Per. (ft) ~:.;:' 52.23 72.23 52.22

Min eh EI (tt) c 1366.00 Shear (Ib/sg tt) 0.01 0.01 0.01

'Aipha '" 1.31 Stream Powerllblfts) oc 0.01 0.02 0.01

Fretn l,.osl? (tt) .~", 0.01 tum Volume (acre-tt) 0.17 17.18 0.12

G& E loSl? (ttl ' ~, 0.12 Cum SA (a~es) . " 0.10 4.48 0.07



Plan' BerneilDitch 71 St Channel Lower Reach RS' 35311 Profile' PF 2

E.G. EIE!v, (ft)"W",'.i 1372.29 Element .~" ~ leftOB ~*" Channel RightOB

yel Head (ft) . 0.03 Wt. n-Val. " ":'r,;.< . 0.025 0.016 0.025

W.S. Elev (ft) • •!If 1372.26 Reach Len. (ft) ~'" 59.00 59.00 59.00

Crit W.S::(ft) .'if 1368.08 F,low Area (sq ft) ~ t 258.18 420.89 257.68

E.G. Slope (ftlft) , 0.000030 Area (sq ttl"- ". 258.18 420.89 257.68

a Total (cfs) J,;;.'- . 1171.00 Flow(cfs) . '" :-:!t ' 236.82 698.10 236.08

Top Width (ft) 171.40 Top Widtl) (ft) f.\ \l-"! 50.00 71.40 50.00

Vel Total (fUs) . 1.25 Ava. Vel. (ftls) .,~ : i 0.92 1.66 0.92

Max Chi Dpth (fth._ 6.26 Hydr. Depth (fth. 'r ... ' 5.16 5.89 5.15

C()riv. Tdtal (~) >;;. 212306.5 cony. ·(cfs).~'" =. .\
.

42935.9 126568.1 42802.5

Length Wtd. (ft>' ~. 59.00 Wetted Per. (ft),' ~. 55.16 72.23 55.15

"Mln'Qh EI (ft) 1366.00 Shear (Ib/sq :ft) !~ . ; 0.01 0.01 0.01

-I\Ipti~/·t' ".~~ :' 1.27 Stiel:\.IT1 Power (Ibltt 5). 0.01 0.02 0.01

.Ft9tri'LdSs (ft) J: ,f~\' 0.01 cumvO)UlJI~)~'; 1.74 30.76 2.17

•C; &~E;l~s (ft)';"" ,,' 0.22 ;Cu'm SAla~~ ~\.1 0.89 5.03 1.20

Plan: BerneilDitch 71 St Channel Lower Reach RS' 35252 Profile: PF 1

E.G. Elev (ft), , 1369.23 Element .~: .':"~ ,). ",.' . .. Left·bB R Channel ,;RightOB.

Vel Head (ft)
" ~ 1.22 Wt. n-vaT. l'i 0.035 0.018 0.035

W.S. Elev (ft) " '. ~ 1368.01 Reach Len. (ft) 229.00 229.00 229.00

Crit W.S. (ft) AJ,I';~ ~ 1368.01 1• .Flow Area (sg ft) 1.21 55.63 0.81

E.G. Slope (ftIft)~' 0.003567 Area (sq.;ft) - ;. 1.21 55.63 0.81

Q Total (cfs) '';I 498.00 Flow (ctS) ,:;:.'" " 2.05 494.76 1.20

I ~Top WIdth (ft) 24.20 :Top"Widtff(ftf, t"f·\ t 1.00 22.20 1.00

Vel;ro~ (ftls) 8.64 Avg. Velir(ftJs)\~;; ;""~:i;' 1.70 8.89 1.48

Max Ci1fQpth (ft) ., . 3.01 HYdr. Depth (ft) ·.l:.-f!' 1.21 2.51 0.81

COnv.'~otal (cfs) 8338.5 Conv. (cfs>i:.~'.· .' "., 34.3 8284.2 20.0

'Lertgth Wtd..(ft») • 229.00 W:ft~.i"~··'{ 2.21 22.96 1.81

Mfn Ch EI (ft) 1365.00 Shear'Or" , 0.12 0.54 0.10

:AJptia1'~ .' ': 1.05 Stream Po~r (Ibltt 51'. . 0.21 4.80 0.15
F,i,oor@S (ft) If '!L 0.82 Cum Volume (acre-ft) *,j. 0.09 17.00 0.04

C ,& 'J~ f:oss (<<),~: ;;; ~~ 0.01 Cum SA (a~eg) ;cL r 0.07 4.41 0.03

Plan: BerneilDitch 71 St. Channel Lower Reach RS: 35252 Profile: PF 2

'Crit.:WiS:(ft) '~'., 1369.89 Flow"~tE!a:f§Q ft)'~': 3.08 97.32 2.69

E.GMIoPe (f:t/ft.f:~ , 0.003039 Area (Sq ftH~ ii-:it. 3.08 97.32 2.69
a;r6fal (c:ifs) ,n,~ 1171.00 FloW(cfs)~?J. _,(':,'.'1, 5.99 1159.92 5.09

ToP'Wldth (ft),~ ~; 24.20 Top Width (ft] ;;. :'~, 1.00 22.20 1.00

VelTotal (ftlS)""" II, 11.36 Avg. Vel. (ftls) . i '1' ~ \' 1.94 11.92 1.90

MaX:Ctll Dpth (ft) 4.89 Hydr:Depth (ftl . 4i;" 3.08 4.38 2.69
Cony:; Total (cfs)' 21241.1 Conv. (ets>, - ~. ~' 108.6 21040.2 92.3

LengthWtd.'lft),;J 229.00 Wetted Per.,(ft) ~ 4.08 22.96 3.69

Min Ch,-EI (ft).,,'9:',/ 1365.00 Shear Oblsg ft)'!~, 0.14 0.80 0.14

Alpha f"\.-"1 • ff" : 1.09 Stream Power (Ib/tt 5) 0.28 9.59 0.26

Fretn'Loss (ft) ~ }., 0.69 Cum Volume'(acre-ij) 1.57 30.41 1.99

G~E,loss(ft)\~ 0.02 Cum SA (acres) " 0.86 4.97 1.17



)

Plan: BemeilDitch 71 St. Channel Lower Reach RS: 35023 Profile: PF 1

"'E.G. Elev (ft)
.

1368.13 Elemenf'l, LElft OB ".' ·Channel RightOB
Vel Head (ft) ~.. ,,', 1.33 Wl n-Val.: ~ ,,/ ,,~ 0.035 0.018 0.035

.W,S. Elev (ft)1';'f,f; 1366.80 Reach Len. (ft) ~" f , 150.00 150.00 150.00
,erit W,S. (ft):' ,lib . 1366.80 Floy.' Arf:la (Sqift) 1.40 52.99 1.40

EIG. Slope (ftlft)
, '

0.003598 'Area (Sq ft) ,,;•.;'1i" . \Y1. 1.40 52.99 1.40
pQ'Total (6fs)h;~ 498.00 ,-Flow (cfs) ;,! ,. '!'l :'ill 2.48 493.03 2.48
'Top'Width (ft) "', 22.00 Top Width (ft);, '", 1.00 20.00 1.00

Vel Total (ftls) 8.93 Avg. Vel. (ftls) F 1.78 9.30 1.78

~Chl Dpth (ft) 3.10 Hypr. Depth (ft) "i'" 1.40 2.65 1.40
COny. Total (cfS) 8302.2 Con". (cfs)' : ;:~ 41.4 8219.4 41.4
~tti'Wtd}(ft);~ , : 150.00 Wetted Rer. (ft) 2.40 20.57 2.40
'M!Il'Oh EI (ft) ¥;~ . 1363.70 Shear Ob/sq It) 0.13 0.58 0.13

AlPha ,.,.~, , 1.08 Stream Power.(lbltt s) 0.23 5.38 0.23
Fretnl Loss, (ft) ",1~ ~ 0.47 Gum Vol!J~:(aCre~ft) .It 0.08 16.71 0.04

C 8tE .Loss (ft) . ~ 0.07 Cum SA (acres) 0.06 4.30 0.03

Plan' BemeilDitch 71 St Channel Lower Reach RS' 35023 Profile' PF 2
E.G;Elev ~ft) . '';' 1371.18 Ele~nf.;' \. .

; LeftOB Channel RightQB

Vel Head (ft) 2.35 Wt. n-Val.. (' ~ : 0.035 0.018 0.035
W.S. Elav (ft) 1368.82 Reach Len;'(ft) 150.00 150.00 150.00

,CritW.S.;(ft) 1368.82 Flow Area (sq ft) ~ 3.42 93.51 3.42

,E.G. Slope (ftIft) j. 0.002987 Area (sq ft)··;· , ....\ ">' 3.42 93.51 3.42

tl.jd.~1 (cis) ..'~ '~ 1171.00 F1.ovJ:(cfSft,.\. ,'ii' ; . 6.70 1157.61 6.70

rrdtfWldth (ft)~~~")" 22.00 Top WiCltil'f(ftf ":,1f;i:. .:> 1.00 20.00 1.00

r.-Vei' Total (ftls)·i. ~ 11.67 ·Avg. Yel':'(ftls},f ,';!J~,; . 1.96 12.38 1.96
'MaX·Chl Dptfi"i(ftji ,. 5.12 Hydr. Depth (ft)\,., '1- ~:' ~ 3.42 4.68 3.42

conl1~dtal (ds) \ 21426.1 ,COnY. (cfs) , ',/, ~.;.f 122.5 21181.0 122.5

~"LeMtIl Wtd. (ft) '1\ 150.00 .Welted P.et. (~) , ~~;'th;, 4.42 20.57 4.42
M1r\-(::h E(ft(:"': . 1363.70 She'ar (lb/s<{m J 0.14 0.85 0.14

AlPha' . - , 1.11 Stream Power (Ibltt s) 0.28 10.49 0.28

frctn Loss (ft) . 0.45 Cum Voll1me (acre-ft)~· , 1.55 29.91 1.97
C 8. E Loss (ft) 0.03 Cum SA (acfes)'''' ~ 0.85 4.86 1.16

Plan: BemeilDitch 71 St. Channel Lower Reach RS: 34873 Profile: PF 1

·..e:G:·ElbV (ft)l. ~ 1367.57 iEleJll'enf~}~:?~i~1:- ,,~:~\f: ~~i'IWfQ,B "~:~ftel I.~;,\ R1QhWB
Netl1ead (ft)·' F;1t~~': t 1.09 Wt. n1Va~r'''':" ;;~ 0.035 0.018 0.035

W.s.l£ieVlfJ).';;· F.;. 1366.49 Reach len-lCft) ~$~':;' 200.00 200.00 200.00
~Gtlt W.S.:(ftl· ;": . ',:' 1366.27 F!OW ArMffl!Qff) " 1.68 58.66 1.48
,EIG;'SloPe (ftIfi) " 0.002702 Area (stilt) l" '~"~. 1.68 58.66 1.48
O'Total (Crs)~' '~ ~ 498.00 FloWlcls)~J1 '1(\ 2.73 492.95 2.32

TopWldth1ft) 22.90 Top Wfdth;(ft)~ ; ~" 1.00 20.90 1.00

-Vel Total (ftls) " _~' 8.05 Avg. Vet. (ftls) oJ.
,: 1.62 8.40 1.57

Max Chi oPth (tt) -, 3.18 Hydr. Depth (10\)." ,";:M 1.68 2.81 1.48

!"~n...: Total '(CfSf" 9579.8 Conv~ (cfs) ¥;:'}': /., " 52.4 9482.6 44.7
'.length Wtd. {ft)", "'!, 200.00 \Wetted' Per. {~) ,t,·;:;:i.~;,· 2.68 21.41 2.48
,Min OhEI (ft)""I<rr:;-;... 1363.30 .Shear (Ib/&g ft)";" "f,lI~; ~,;i 0.11 0.46 0.10
rAlp.ha ,~ .~ 1.08 Stream Power (Ib/ft s) ,,,, 0.17 3.88 0.16

Frctn toss (ft) '--;'" 0.62 Cum Volume (acre-ft) 0.08 16.52 0.03. ~

C & E Loss (ft) 0.02 Cum SA (acres) .. ',~ 1\'. 0.06 4.23 0.02



Plan: BemeilDitch 71 St. Channel Lower Reach RS: 34873 Profile: PF 2

3.24

3.24

6.25

0.035

200.00

RightOP

95.29

0.018

95.29

200.00

1158.05

:.:i:Channei

3.44

3.44

6.70

0.035

200.00

;; 'Left OB

2.27 Wt. n-Val. " ~'

1370.51 Element'" i

1368.24 Reach Len. (ft) I
1368.24 Flow Area (sq ft) •

1171.00 FloYi(Cfs) i;~ -"'
0.002960 Anial(sq.ft) ~"" -i.

E".G. Elev (ft), ~.

W.S. Elev (ft)"" ;;

·E.G. Slope (MO.' (,

Top Width (ft) . ,~

Max Cfiibpth (ft) ~ ¥

22.90 T~Wldth.(ft)
11.48 Avg. Vel. rols)""; "':!.':il .'
4.94 Hydr. Depth'eft) .... -i!;H .

1.00

1.95

3.44

20.90
12,15

4.56

1.00

1.93

3.24

Conv. To@1 (GiS)."" 21524.2 COnvl'(cfS)"'r ".
200.00 Wetted ~er.(ft) ~

123.1

4.44

21286.3

21.41

114.9

4.24

Mirl'Cfi 'EI (ft) .'", 0.14 0.82 0.14

1.11 Stream'e~r (Iblft s1 I 0.28

1.54

0.85

9.99

29.58

4.79

0.27

1.96

1.16

Plan' BemeilDitch 71 SI Channel Lower Reach RS' 34673 Profile' PF 1

Vell:fead (ft),(, .'

W.S.'Elev~ft). '"

1366.93 Element ,',
1.27 Wt. n-Val. r: \ t .

1365.66 ReaCh I,.en. (ft),,? ,

; [eftOB

0.035

295.00

Channel (
0.018

295.00

R1ghtOB
0.035

295.00

Q Total (Ctst~ .
0.003572 Area (sq ft) i ....

498.00 Flow (ets) .":.

23.00 ll'opWidtf) (ft)· ';;;'"

1.06

1.06

1.72

1.00

54.35

54.35

494.12

21.00

1.26

1.26

2.16

1.00
Velirotil(ftIsJ'll;' . 8.79 Avg.Ve[1ft1sf~F 1.63 9.09 1.72

F.rdn Lolis (ft) :!ih :

8332.9 Conv.:r<Cf§ ~:~~,r,erL:t;:

295.00 Wette(fp.er:(ftF~ 0;

1362.70 1.she3rllti/sq ftr 8':
1.06 <Stream)~ower(lblfts) •
0.55 Cum vOiUI'Tl8 (acre-ft) .....

1.06

28.8

2.06

0.11

0.19

0.07

2.59

8268.0

21.72

0.56

5.07

16.26

1.26

36.1

2.26

0.12

0.21

0.02

0.06 4.14 0.02

295.00

3.03

3.03

5.80

1.00

1.92

3.03

106.2

4.03

0.14

0.27

1.52

0.85

295.00

95.70

95.70

1158.96

21.00

12.11

4.56

21231.6

21.72

0.82

9.92

29.14

4.69

0.035

295.00

3.23

3.23

6.25

1.00

1.94

3.23

114.4

4.23

0.14

0.27

1.95

1.16



Plan: BerneilDitch 71 St. Channel Lower Reach RS: 34378 Profile: PF 1

E.G. Elev (ft) 1360.26 Element
,

LeftOB Channel RightOB

Vel Head (ft) 0.22 Wl n-Val. ';,u 0.030

i 'W.S. Elev (ft)
~,

1360.04 Reach Len. (ft) i 40.00 40.00 40.00

,erit W.S. (ft). , Flow Area (sg ft) 173.43

.J;:.G. ;SlOpe (ftIft) 0.001279 Area (sq ft) , 173.43

QTotal {~)" 660.00 Flow(cfs) 660.00
:J:op Width (ft) I,,~ 53.79 Tgp Widlll (ft) 53.79

Yel':lotal (ftIsr'~ ~ 3.81 Avg. Vel. (ftIsf ,~ 3.81

J43X ChIDptFt (ft) . 5.04 Hydr. ~th (ft) " 3.22

¢anv. Total (cis) 'ii ~ 18452.6 COnv. (ots) • '.''''' '( 18452.6

teOOth Wtc:l. (ft)- , 40.00 WettootPer•.(fij
.,.,

55.08

;MlnrC/l EI (ftl;;' 1355.00 Shear (Ib/sq'ft) 0.25

AiIlha" , W; ~:i 1.00 Stream Powerr(lblft s)\ 0.96

I F~(;,dss (ft)'l'> : 0.05 Cum'Yolume (acre-ft( . 0.07 15.49 0.02

'C:!lE LQsS4'ftJ~ 1; 0.02 Cuffi ,SA (apres)\, , 0.05 3.88 0.01

Plan: BerneilDitch 71 St. Channel Lower Reach RS: 34378 Profile: PF 2
';:G. Elev ffl) .y ': ,~ 1363.11 ElemenL ~,~~ III < LeftOB ~Channel Right OB

VeIHead'(ft) ,,1 . 0.23 Wt. n-Val. < III' '} 0.030 0.Q35

W.S. Elev (ft) :"-I;j1- 1362.89 Reach Len. (ft) 40,00 40.00 40.00

CritW.S. (ft) / Flow Area (sq ft) , , 349.38 49.66

E.G. Slope (ftIft) .' 0.000715 Area (sq tt) 349.38 49.66

l~TPtal (~)b;.~~' 1448.00 FloW (cfs) " ",. 'tl 1363.32 84.68.flj'YAi¢ 92.31 Top Width (ft) ~',/i 67.31 25.00
, (ftIs): 1 1:{3 3.63 Avg. Vel. (ftIs) ~;c 3.90 1.71

th'(ft) 7.89 Hydr. Depth (ft) :'l,. 5.19 1.99

(cfs)~ I<' 54142.6 Conv. (cfs) 50976.2 3166.4

.Ce~.\lVlti;(ft) ,i.:. 't' 40.00 Wetted Per. (ft) 69.11 26.99

;Mii1lCn,Ellft) ," :';;:;, 1355.00 Shear (Ib/sq ft)
,

0.23 0.08
'1\ip;)a ,', ',' C' 1.10 Stream Power «(b/ft s) 0.88 0.14

Fftt!'LOss (ftyt: ~t 0.02 Cum Volume (acr~-ft) '" 1.51 27.64 1.77

C ~'E ~pSs (ft)' ?~'; 0.03 jCum SA (acres)\h ; 0.84 4.39 1.07

71 St. Channel

1360.19 ',RighfOB

0.47

1359.71 31.00 31.00

1357.31

0.001302

660.00

59.07

5.52

5.43

18292.8

31.00

1354.28

1.00

0.07 0.02

0.05 0.01



Plan: BemeilDitch 71 S1. Channel Lower Reach RS: 34338 Profile: PF 2

E.G. Bev (ft) "~ .
.

1363.06 Element
... '", LeftOB ~narinel "RightOB•

Vel Head (ft) ',;;?'"- Wl n-Val.
- -, 0.035 0.030 0.0350.12

W.S. Elev <ft)-:"" .; 1362.94 Reaett Len. (ft) /'. 31.00 31.00 31.00

I-CritW.S. (ft) ; 1359.41 Flow Area (sQft) " 1.59 505.65 39.83

E.G. SlOPe (ftIft) .•'.; 0.000231 Area (Sq ft)
'"

1.59 505.65 39.83

Q Totallcls),.. . { 1448.00 Flow (cfs) • :J~: 0.74 1413.60 33.65

Top Wil:Ith;(fth,,, .'.;,c 86.00 Top Wiath (ft)"", ~ ~- 1.00 60.00 25.00

Vel io~(;(ft1s} 2.65 Avg. Vel. (fils) J.J
;", "" 0.47 2.80 0.84

Ma'X ChI D,Pth (ft) J?i 8.66 Hydr. f)epth (ft) ~'- 1.59 8.43 1.59

Coov. Total (~) ; 95235.8 COnv: (cfs) . :; . c~ :""'. 48.9 92973.5 2213.5

II
31.00 Wett~ Per. (ft) 1" ',; ,~ 2.59 70.69 26.59

c"'-' r..~ ',"Mill'Ch 1354.28 Shear (Ib/~ ftl J....- 0.01 0.10 0.02
'Alj)(la ' 1.09 ;Streaitl'POW~f(lb/fts) 0.00 0.29 0.02

;F~ '~~ Cum Valuine: (~4e.ft):--" 1.51 27.24 1.73

i~ & ht.;l~. Cum;~~(ab,te~)jlV~ll , 0.84 4.34 1.04

'.LeftOB Chj:lnnel •

0.030

62.00 62.00 62.00

119.16

311.41

660.00

58.99

5.54

5.42

18203.1

22.00

0.44

2.46

0.07 15.05 0.02

0.05 3.79 0.01

. RlghteB

0.035 0.030 0.020

62.00 62.00 62.00

0.48 449.18 11.95

0.48 449.18 11.95

0.18 1437.69 10.13

1.00 60.00 25.00

0.38 3.20 0.85

0.48 7.49 0.48

9.6 76073.8 536.0

1.48 71.04 25.48

0.01 0.14 0.01

0.00 0.45 0.01

1.51 26.90 1.71

0.84 4.29 1.03



Plan' BemeilDitch 71 St Channel Lower Reach RS' 34245 Profile' PF 1

1~-e.G~EJIi!~·i~r·i 't.)r.i":"*' 1359.54 Ele"lTt~nt , ; '&~ 'Hi. c"O\; J'~J& ,teftbB ,.",'''Cha~ 1'~RigntOB

Ve, Ht!iid (ft)~ '" ,Pi 0.38 Wt."~'..Vai:4:':*:~¢i~-jr.l.; ~J.< 0.030

W{S}"'Elev (tt)"
,,}

1359.16 R~.aCh len: (tt) .<i ~:. -J 413.00 413.00 413.00

l.'OritW.S. (ttt' " .. '; "F1bIvl\<ea(~.~ 145.08

~E.G.~$!PiieTtVftj,~~ 0.002185 .Ar!'ll'(sqJtp'l;;if1 '. 145.08

I~<,;l ;tdral(Cf.s)\:'.,:~ss 713.00 .FLow (d'f$)'". ~,i 713.00

I . "Wi(JtIi(ft) ""~' 45.20 j :ro~ VYfdth''(ftf'\-' ';,1i1j ", 45.20
, ptal (ftIs) !!l1~~ 4.91 '1'." " ~ ," 4.91~vgl\7el. (ftls) , ) ,.',..:~

~ ehl'Dpth;(ft)'~" 5.66 I :!:'Iydl',,'Depth (ft) , ll!'~:.:s'.r 3.21
• , "" 4

690v;~~ta' l~}~r" 15254.5 !l'dlnv.~tlf"s)~tr~~i "I
..p

15254.5

\.:errgtfi Wtdnft)r..t~· 413.00 W~tJgd'Per:(ffr::~', ! ~ 46.91

Min Ch Ei (ft)}:" #... ~ 1353.50 hSlieir'(lb/$A tt)~ 0.42
'pJP/la :"" "",f~,%' 1.00 [:Stl:~m .P{)w~r:tl \1':' 2.07

,Ff'.CtnLoss (~)" ;~' 1.70 Oum Voh;i~'~Cfe"ft)£, 0.07 14.72 0.02"e &r;E:Loss"'(ft:)'~ 7~; 0.07 'Curb.SA (acres) ~' ~It;{ . 0.05 3.71 0.01

Plan: BemeilDitch 71 S1. Channel Lower Reach RS: 34245 Profile: PF 2

)

0.030

413.00

232.03

232.03

1482.98

52.90

6.39

4.39

30040.1

54.91

0.64

4.11

26.42

4.21

RtgfltGB
0.020

413.00

22.23

22.23

73.67

25.00

3.31

0.89
1492.3

25.89

0.13

0.43

1.68

0.99

386.00 386.00 386.00

87.57

87.57

713.00

32.47

8.14

2.70

6961.7

34.17

1.68

13.66

0.07 13.62 0.02

0.05 3.35 0.01



Plan: BemeilDitch 71 St. Channel Lower Reach RS' 33832 Profile' PF 2

E.G.'Eiev (fth " ~ 1360.08 Element ! .~. .: ;~ .Left OB Channel RightO~

VerHead (ft), 'i,. 0.94 Wt. n-Val. it. ';~ " 0.035 0.030

W:S. Eley (ft) ",' r;; 1359.14 Reach Len.(ft) "., ,L- 386.00 386.00 386.00

··Crit W.~. (ft) , :1l!· 1358.29 FI '';4. ,(_::.. ft) ""'\: ' 173.01 32.13• ow rea !><I. , 'f '" \';c.,

IOE.G.'Siope'(Wftl" l 0.004960 Area,{Sq, ttl "'~'~,,'. ',' 173.01 32.13

'QT9tal (efs) ~:.t 1557.00 Flow (cfs).,· ;,,,,":ii.~.j 1386.64 170.37

top Width (ft) 51.00 Top WidJll ·(ft)~ 'f\"; I' 36.00 15.00

Vel Total (Ws) 7.59 Avg. Vel. (fttsf i., 8.01 5.30

,Max Chi Dpth (ft) 7.64 I."Hydr. Deptti (ft) 4.81 2.14

Conv: Total{cfs) 22107.7 ~onv. (cfs)
<, ,

19688.7 2419.0

Length Wtd. (ft)" 386,00 Wetted Per; (ft) 39.42 17.14

Min Ch~EI (ft)
Of

1351.50 "Shear (Ib/sq tt)'t ~, 1.36 0.58
.Alp~a "'J .AI "l' 1.05 Stream Power (Ibitt s) 10.89 3.08

1'Freth L.QSs (tt) ,s/':.r>, 1.08 ~um Voiume. (acre-ft) 1.51 24.50 1.43

,C81 E Lo:;s (ft);~ ~ 0.10 ~dim SA (acre~):~:
' ,

0.83 3.79 0.80

Plan: BemeilDitch 71 St. Channel Lower Reach RS: 33446 Profile: PF 1

,E.G; eev (tt) 1355.35 ,Sement , . ,,~Left0B ChaMel I . RigtitOB

Vel Head (tt) 0.61 Wt. n-Val. , !I 0.035

W.S. EIeY (ft) " ' 1354.74 Reach Len. (ft) 33.00 33.00 33.00

'Cnt w.S.;(ft) Flow Area (sq tt) 126.65

•E.G. SloPe (Wft)
.,

0.003983 Area (sq ft) . 126.65

Q'Tola! (cfS) <' 793.00 ' Flow (cfs) i: c'. .: fi' . ,~ 793.00

,,=rap Wltl!6."Xft) ~:,'~' 32.37 !j(op Width'(ft):~ ~ '~'~' 32.37

Vel Tota! (ftls)~~,i&:" . 6.26 ,"'vg: VeIJ(ffIl!i):- '::;':' ; 6.26

;r,Mli?C ChI Dpth (itr~ it' 5.24 1'!1ydr;'Dej>th (ft}~: ." I;.• iIf." 3.91

:G9'ii~:ITotal.(cfs)' ;1 12565.2 Conv. (cfS) .~'.,} 12565.2
t.englilWtd.,(ft) '" 33.00 Wetted P~r. {ft) ~I ,;. '. 35.45

Min OifEr(ft) 1349.50 Shear (Ib/sq ft);'" 0.89

Alpha'''';'; ,rt' 1.00 I 'Stream Power ([b/ft s) 5.56

I.Frctn Loss' (ft)", 0.08 CumNQlu!ii(acre-ft) " 0.07 12.67 0.02

,C & E L~ (tt) t'" 0.06 Cum SA (aaes( 0.05 3.06 0.01

Plan: BerneilDitch 71 St. Channel Lower Reach RS: 33446 Profile: PF 2

E,~r,EI~y:itt};tf~ • 1358.89 .~Ie:~~~ ".:~/ .. '. L¥ftbB '}J"'Otia'orlel .",RigbtOi
,Ve(Hea! ttl: ~i. 0.59 wi. n-V .' 0.035 0.035 0.100

W.S.Eiev ~ftJ -;<1, 1358.30 '.:Reach Len. (ft), :,1: '; 33.00 33.00 33.00

Cnt,W.Sljft)~ x ' Flow Area~{sq"ft).. , 4.81 252.96 48.09

E:G:L$I~(ftfft) ... 0.001845 Area (sq ftr; . 4.81 252.96 48.09

',Q :rotal (as)~. .~ 1644.00 Flow (cfs)" .. 9.30 1583.63 51.07

Top Wldtfi (ft) .. .t 58.00 Top Width (ft) ( 2.00 36.00 20.00

Vel Total (Ws) 0;;' "1 5.38 Avg. Vel. (Ws) 1.93 6.26 1.06

Mli?C chi Dpth({l) . 8.80 ''HYtir. ~pth (ft) ~. ..,. 2.40 7.03 2.40

I..Conli. Tatal ,(CfS), :, 38272.9 Conv. (as) 'It' 'I'i.' ~~ 216.5 36867.4 1189.0

I~l'ngth Wtd. (ft)'t\tt:i 33.00 Wettifd p~r:'\fftfPF'~ ,~' 4.40 39.77 22.40

..Min 'eh Ef(ft)~~ll 1349.50 'Shear (Ib/sq ft)~w'",,,
~

0.13 0.73 0.25

Alpha ~"'" ~ ? 1.31 Stream Power (Ib/tt s) 0.24 4.59 0.26

1"'Fretn Loss (ft) '~ 0.05 Cum Volume (acre-ft) '\~' 1.49 22.61 1.07

c'& E Loss (tt) .-, 0.05 Cum SA (acres) 0.83 3.47 0.65



0.01

0.02

61.0061.00

Plan: BerneilDitch 71 Sl. Channel Lower Reach RS: 33413

0.07 0.02

0.05 0.01

71 Sl. Channel

1358.79 ' Rj9f!WB
0.41 0.100

61.00

53.54

53.54

49.07
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0.92

2.68
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22.68
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0.16
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0.63
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Plan: BemeilDitch 71 St. Channel Lower Reach RS: 33352 Profile: PF 2

'EG. Sev (ft) 1357.77 Element ~...\ Lett OS .;,Channel :" Right OS
Vel Head (ft) (c." 0.46 Wt.n-Val. ~" 0.100 0.030 0.100

..\W.S. Eley (ft), . 1357.32 IReach L,en, tft) ;;'" ~~ . 62.00 62.00 62.00
alii w.s. (ro,," ,~, 1353.73 1v.J:low Are'~':(sq:'ft)~,",~;: 55.45 280.51 52.95

E.G.~~lqpe (ttlft),:ti . 0.001101 Area (sq tt) wi' . '~" .. 'iI, 55.45 280.51 52.95
OTotal (cfs);('~ i'';' 1644.00 Fiow(~) : '"I ~1;F'" 43.93 1559.28 40.78

Top Width (ftr- 87.30 I",Top Width (tt) "P; 25.00 37.30 25.00

Vel TQtal (ftls)~~;", 4.23 AVg. Vel. (ftls) ~I 0.79 5.56 0.77

Max.etil PPth (ft)", 8.02 HYdr. Depth (ft) ~~1 . 2.22 7.52 2.12

Conv>Tofiil (<$) 49545.1 Conv•. (cfs) '; '{' .
.

1324.0 46992.0 1229.1
"Length Wtd, (ft)

,
62.00 Wetted Per.·(ftf ',.;.... 27.22 45.09 27.12

Min,Ch EI (ft) ... ' 1349.30 Shear (Ib/sq ft) '.' 0.14 0.43 0.13
Alpha;' ;~!~ rf: F 1.64 Sti"eall,l'Power (Ibift s) \1 0.11 2.38 0.10

'Frctit~. (ft):: ~.'4i' 0.09 .>;~um Voliimer(qcre-ft)~;!l" 1.44 21.99 0.96

'G&:E~s (ft)· ~.~% 0.07 CiJm"'SA (iicre~) ,c:tt:&i 0.80 3.39 0.60

Plan' BemeilDitch 71 St Channel Lower Reach RS' 33290 Profile' PF 1

E.G. Eliv(ft) '" 1354.41 Element "., .~' . Left OS .tCflan~1 . . :Right-OS
Vel Head (ft)

.,
1.39 Wt. n-Val. ;: ~ 0.030

p.W.S!Elev (ft) 1353.02 Reach Len. (fO .,';';'. 391.00 391.00 391.00

CritW.S. (ft) " 1353.02 Aow·Area (sq ft» " 83.86

..e.G: Slope'(ftIft) 0.010153 Area (sqtft) .~ ; 83.86
Q'·T.QtlR(cfsh ;;~ 793.00 FJow (ots), <.!ii;.~' ~., 793.00

•
30.51 ,Top WldtW{ft} c'''. "" ':~li!; 30.51

¥YIdT ;: 9.46 .Avg~'V~I.(ftlSk ' r~ .' 9.46

"MlnI ~. 3.92 Hy-dr;,'~th1(ft)~" . I 2.75

coo'(~)t (Cfs) '-: 7870.1 GOnv. (otS) rt~ .~. ,.~.g 7870.1
''LengtHWttt'lft)'!<,>' 391.00 Wett~ Per.Jft) '." ~~'i/ 32.15
:Min cti~E1[{ft) ,~v 1349.10 .shear(lb/sqJt) . '). 1.65
Alpha\";>~::' '1·,:, 1.00 Stream Power (Ib/ft s) 15.63/'"

Frct!t£~ ft):-,:::~ 1.08 ~etlm Volu'me (acre-ft) . 0.07 12.13 0.02
C,&E~oS {ft)': . 0.08 .Cum SA (acres)" ; 0.05 2.93 0.01

Plan: BemeilDitch 71 St. Channel Lower Reach RS: 33290 Profile: PF 2

.~
1357.61 1~!Ef~P1en~ .,r-r~"¥ )~~ ,cb:f'Lefl O~ 1'<;JiOhann jj~iOB

1,'Vei" ;~ 0.70 Wt: n1V-aC1: " 0.100 0.030 0.100
1W,S, e : 1356.90 Reach.l,en. (ft},,,, .;. 391.00 391.00 391.00

Crit W.S;f(ff1 Y: " FloW Area"'(sQftt~; If,: 32.07 229.26 40.07

E.G. SloPe (ftIft) 0.002037 Area (sq ft)~~l' '"" .,", ':;l1Jf. 32.07 229.26 40.07

Q Total (cfs) 1644.00 1·F.Jow (cfs) t :,-~,; ~~" 27.98 1575.95 40.07
Top Width (ft) ~> :. 80.00 'top Width (ftl [ l' 20.00 40.00 20.00
Vel Total, (ftls). .. 5.45 Avg. Vei. (ffls) ~ 0.87 6.87 1.00
MaicjChI'Dpth~:(ft).,. 7.80 {Hydr.Depfh(ft) '~ 1.60 5.73 2.00

:~CpQV. Total,(Cfs)~?: 36425.3 COnl.'. (ctS)' ',~ ."j • 620.0 34917.5 887.8

"
Wtd1(1ij:·rr 391.00 We~ea!~e'r~(ft) l',~~~ 21.60 42.52 22.00

f~Mil;l eli EI (ft) I;;' 'ili;.'" 1349.10 fSheaf (Ibisq;'ft~~;'il..,>i;,. 0.19 0.69 0.23
Alpha; ,. 1.52 Stream Power (Ibift~sf 0.16 4.71 0.23
Frcth Loss (ttj .;~ 0.90 Cum VoIume'(acre-ft) 1.37 21.63 0.89

6 & E LosS (ft) l 0.21 CJm'SA (acres) :; 0.77 3.34 0.57
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. .' 'Onanner RIghtQB
0.018
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) Plan: BerneilDitch 71 St. Channel Lower Reach RS: 32899 Profile: PF 1

)



Plan' BemeilDitch 71 St Channel Lower Reach RS' 32542 Profile' PF 2

E.G. Ele)(ft) ~.1 1351.89 Element " '" : Left 08 Gnannel Right 08
.vel Head,(ft) . ltc 0.65 Wt. n-Val. ~ , 0.018 0.018 0.100
W.S.Elev(ft)· 1351.24 ReachLen.(ft) ):",' 150.00 150.00 150.00

CritW.S.~(ft)t ,~ . 1349.20 FlowArea (sg ft) ~~~.. 36.85 239.52 20.85
E:G. Slope (fflft)· ..· 0.000561 Area (sq ft) ~. ~ 36.85 239.52 20.85

QTotal (ots) 1703.00 Flow (ots) ,,~\ ~.f 102.12 1593.58 7.30

Top Wldth(ft). 70.70 Top Width (ft) :;., 20.00 30.70 20.00
Vel Totf)1 (ftis) f' 5.73 Avg. Vel. (tus) '\i:~' 2.77 6.65 0.35
Max Chi OIlfh (ft};:. 10.58 Hydr. Depth (ft) ';;( 1.84 7.80 1.04

·Conv.'rotal·{CfS)~"" 71893.6'Conv. (ots)~ . f~:.." " 4311.2 67274.4 308.0

·l:ertgth Wtd. (ft) :',,, 150.00 Wetted Per. (ft)'~ , 21.84 38.17 21.04
1'{M)n Ch' EI (ft);~S::, 1340.66 Shear. (I~/~ ft)·~,,,; 0.06 0.22 0.03

Alpha. ,J';;":;.... 1.28 Stfeameov..ef(Jo/fts){1, 0.16 1.46 0.01

Plan' BemeilDitch 71 St. Channel Lower Reach RS' 32392 Profile: PF 1

E.G.. Bev (ft) "",~
.
E1ement~ ';(- ,

L~ftOB Channel "RightOB"'..... 1348.55
"

~, .
Vel Head (ft)

, '" 1.74 WI. n-Va.I.. ." 0.018

W.5. Elev (ft)" 1346.81 Reach Len. (ft)JI " 368.00 368.00 368.00
Crit W.S. (ft) ,',f" 1346.81 Row Area (sq ft) 77.85

E.G. SI~(ft/ft), 0.003857 Area (sq tt)
. , " 77.85

Q Joisl (etS) ~ .~ .;. 823.00 Row(ots) " ft.,.' 823.00

Top Width {ft)~.,~~. 22.54 T9P Width (ft) i,-?-' 22.54

V~T:'
10.57 'AyghVel. (tu~f ' .- ;,t': 10.57

MaXehr' 'i 6.61 f1ydt>nm>th (ftt < '!.; • 3.45

conv.trota . 13252.0 COnv:(Cfs)'-: '?: ...
:' 13252.0

:l~fff'W~. . 368.00 Wetted Per. (ft)" .;;. 26.29

MlnCiliEi (ft} .,~. 1340.20 Shear (Ibisq It) ~; 0.71
.A1pha:r '~ ~~;' 1.00 streamgOwer'(lb/ft s);; 7.54

Ft~Loss (ftf: :k 0.43 Clitil;Yolu'tne ~aCre-ft) 0.07 10.09 0.02

C.&':E toss (ft»' f 0.39 Cum!:S.A (~'C~s),r1i'" y. . 0.05 2.51 0.01

Profile: PF 2
/~}Left Oa (i}h'apnel ' RlgijlOa

0.018 0.018

1349.56 368.00 368.00 368.00

1349.56 13.14 151.55

0.002546 13.14 151.55

1703.00 40.51 1662.49

50.33 20.00 30.33

10.34 3.08 10.97

9.36 0.66 5.00

33750.3 802.8 32947.5

368.00 20.66 35.46

1340.20 0.10 0.68

1.10 0.31 7.45

0.55 0.99 17.84 0.59

0.26 0.53 2.82 0.36



0.07 0.02

0.05 0.01

Profile: PF 2

beft QI3 RiglUOB
0.018 0.100
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109.52 19.71

20.00 20.00

) 3.39 0.61

1.61 1.61

3478.3 626.1

21.61 21.61

0.09 0.09

0.31 0.06

0.80 0.45

0.36 0.28

)



Plan: BemeilDitch 715t Channel Lower Reach R5' 31952 Profile' PF 2

E.G:"Elev (ft)"' " ,: '~ 1346.90 Element """ :'" LeftOB , Ghar,mel ~ghtOB,d

Vel Head (ft) "'\;':4 1.14 Wl n-Val: "'. iii- " '''' .,;; 0.030 0.018 0.030

W.S. Elev(ft) :'.'" 1345.76 Reach Len. (ft) 295.00 295.00 295.00

Olft W.s:(ft) F,.;' 1342.50 Flow Area (sq'ft) 3.33 198.11 0.48

E.G. Slope (ftIft) .. 0.001184 Area (sq ft) .~
.

';·, .•oi. 3.33 198.11 0.48

Q Total (cfS)'l~ '. ';Ii 1703.00 FIOW(cfS) " ; 3.97 1698.64 0.38

Top Width (ft) "I. 28.44 Top Width (ftl' ~" 5.00 22.37 1.07

Vel-Total (ftls) . 8.43 Avg. Vel. (ftls) ~ .~~ 1.19 8.57 0.81

Max Chi Dpth (ft) 9.33 Hydr. DeP,th (ft) .~ 0.67 8.86 0.45

Conv. Total (CfS),~ ':' 49493.6 -Conv. (cfsl~' , ",~:l~ Ii 115.5 49367.0 11.1

,Length Wtd. (mit,;, 295.00 Wettel1'Per:'~ftJ~'t:~ , 5.68 37.77 1.47

Min' Oh EI (ft), .~ 1336.43 Shear (Ib/sq tt) l.: 0.04 0.39 0.02
Alpha F ,:,< .,;. 1.03 Stream PbWef(lbifts) '. 0.05 3.32 0.02

Fretn Loss (ftp~ , ,.)j. 0.52 eumNpI,u~~(a~e:ft) "\~ . 0.77 16.05 0.43

C ~ E Loss ·(ft)c~. .1l 0.29 Cum SA,(aCi'~sj~ to ~ 0.34 2.58 0.26

Plan' BerneilDitch 71 St Channel Lower Reach RS' 31657 Profile' PF 1

.E.G. Elev,(ft) '"L'''
vei Head (ft) "
W.S. Elev (ft) ~;

Crit W.S. (ft)

E.G. Slope (ftIft).,

Q Total (ets) .~

Top Width (ft)

Max ChlPpth (ft)

COOv. Total (cfsf

MinCh EI (ft): '

Frctn t.:oss'(ft)","

1.44 Wl n-Val.<'~· .,. ,!"

1342.07 Reach L~n. (ft)

1342.07 Flow Area (sQ ft), ,

0.003290 Area (sq ftl:

823.00 Flow (cfs) ,s.' 'f ,
30.52 Top Widtlt(ft)~ .,,~''r

9.42 Avg. Vel. (~);' 'i'

5.57 Hydr. Depth (ft) , ' .

14348.9 C9nv. (cfs) '~

365.00 :'WettedPer~(ft) "
1336.50 Shear (Ib/~ft) ~ :,~,"

1.05 Stream Power (Iblft sJ

0.38 Cum VOlume,(acre-ft) a,

0.29 Cum SA (acres) ;' ...

II \:.eftOB:

0.018

365.00

5.58

5.58

24.85

5.00

4.45

1.11

433.3

6.12

0.19

0.83

0.05

0.04

Chanl1el

0.018

365.00

81.76

81.76

798.15

25.52

9.76

3.20

13915.6

27.62

0.61

5.94

8.08

2.14

ll> Right OB

365.00

0.02

0.01

Plan- BerneilDitch 71 St Channel Lower Reach RS' 31657 Profile' PF 2

I' ;~<Gt'Flevxti).~ .~~ 1346.09 .E;lemellt;~·, ~j' ~f' _~~~~.(i..i..eft9BIi'~~Chanl1el1'{~Rigti~ OB

''Q~l'fiead'(ft)I..-.i~~,'r' 2.12 wi. n'-Vat"'· 0'" ·~11 , 0.018 0.018 0.018

W:S. Elev'(ft)
.

ReaCh Cen. (ft) . ~Y •
- 1343.97 -:..;.- 365.00 365.00 365.00

Crit W.S. (ft) ~t. r. 1343.97 I,Flow Arei (sq1t)~! 15.10 133.20 2.83

E.G,ISlope (ftlti)'Ii1',~ 0.002918 Area (sq tt) ' ..,.:-,.. " l 15.10 133.20 2.83

,Q Total..(cfsj ".~;J 1703.00 FlOW (ds)' .," .e~':. 102.68 1592.27 8.04

:Top Width (ft)
'l1li'

37.91 Top Widthlft) .. "r. 5.01 27.90 5.00

Ve"To~11ft1s) ", 11.27 Avg. Vel. (fils) ~~, .i 6.80 11.95 2.84

Max Chi Dpth\'(ft) 7.47 Myd(. Depth (ft) fl 3.01 4.77 0.57

Coriy. Total (crS) 31528.6 0011'1. (cfs) '!''ll !!l ;~ 1901.1 29478.6 148.9

Length Wtd. (ft) 365.00 Wett~ Per. (ft) ~:
I 8.02 30.35 5.57

Min Cti'EI (ft)" '" 1336.50 Shear (Ib/sq tt) :' . 0.34 0.80 0.09

Alpl)a -;; ~ "~ 2 1.07 Stream poWer (Iblft s) 2.33 9.56 0.26

Frctn Loss (ftf"" 0.39 Cum VoIume"'(aere-ft) ... 0.71 14.93 0.42

,C & E Loss (ft)· ~~;t 0.44 Cum SA (acres) 0.31 2.41 0.24



Plan: BemeilDitch 71 St. Channel

0.018

100.00

259.34

259.34

1685.88

32.00
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8.10
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Plan: BemeilDitch 71 St Channel Lower Reach RS: 31192 Profile: PF 2

~~.G. Elev (ftL it ~

Vel Hea~ (ft).","" ,
W.S.'Elev (ftr~ .w.

':Q Total (cfs) • ,~i,'

":'fop Width (ft) v ~

Vel Total (ftls) ,', (>

Max ChI Dplh (ft)

Conv. Total (cfs)

Min ch EI,(ft) f:l. 'f$,,",

1342.69 Element", ",!t r

1342.23 l~eaC/l t.:l1!n. (ft) ~.~.. r
1339.75 IAo..vArea (sqft) lj;' Ji~

55.08 ToP Width (ft) ~,,~: ,,,

5.43 Avg. Vel. (ftIs) Itt
7.33 Hydr. Depth (ft) \

40882.5 Cony. (CfS)';; v', '
126.00 r Wetted Per. (ft)·, , if

1.00 Stream PoWer (Iblff s) •

0.28 Cum Volume'(lIPre-ft) "

;;; LeftOB

0.035

126.00

0.03

0.03

0.00

0.05

0.16

0.47

0.1

0.93

0.00

0.00

0.59

0.26

0.035 0.035

126.00 126.00

313.79 0.00

313.79 0.00

1703.00 0.00

55.00 0.03

5.43 0.11

5.71 0.17

40882.3 0.0

58.37 0.33

0.58 0.00

3.16 0.00
12.63 0.39

2.06 0.21

Plan: BemeilDitch 71 SI. Channel Lower Reach RS: 31066 Profile: PF 1
E.G,Elev (ft)' ' , ,; 1339.79 element" '·fJi ", < ,X~ IieftOB Channel '" RlgfltGB

Vel Head (ft)"'" ." ~ 0.65 Wt. n-Val.
"

'i ,',. 0.035
W.S. Elev (ft) .~ II 1339.14 Reach Len.'(ftl {;. 177.00 177.00 177.00
,,em W.S: (ft) ~: Flow Area (sq"ft) f " 127.63
E:G..SIOpe (ftIft) , 0.006652 Area (sc{ft) ,'; !C' ,~~ 127.63

!G.r~ (cb) ."Ii 823.00 !;.,Aow (cf~)" i4t~\ oJ'" ,~ 823.00
':TaplWli!ttl'{ttt ~ d 49.04 l1\frop

,.
~t ,'11 49.04

(\1el il"otai'(ftls) , 6.45 IIIvg. '{~h~ \' 6.45
"Max ChI Opth (ft)'ii": 4.14 Hydr.~Qflpth (ft) ""; J Z 2.60
Conv. Total (cfs)' • 10091.1 eo:."!. ~,·;·lr;; 10091.1

L:engtllWtd. (ftr 177.00 We , . ~r.,(ft) " '.<Q,.::~: 50.22

:>MIn GIt EI (ft) " 1335.00 SMa'f(lJ:l/sQ ttl :~. , 1.06
:Alpha. '; ",.j" ~ 1.00 Slreari1:'pO\Ner (Ib/ft5) 6.80

Frctn Loss (ft)" 0.33 Cum VoJum~ (acre-It> ' • 0.03 6.25 0.02
,(f&iE'toss (fti~,,<i,:: 0.14 Cum SA (acre'S)~, ,':I 0.01 1.67 0.01

Plan' BemeilDitch 71 St Channel Lower Reach RS' 31066 Profile' PF 2

~E.G•.EleY:(ft). ,e~: ,.:i 1342.36 tL~lement·. ~'!\.~t45~

~
J~L;~ft0~ .~ ~~~f;i!i~nel LJRIghtOJ;J

Vel Head'ft) Ii'\ "'A' 0.58 'Wt.Ii-Va,:~·}fS 0.035 0.035

I~W.S~ Elev (ft) ,"''''''. 1 1341.78 Reach len.Jtft) >.i-;, :j ~ . 177.00 177.00 177.00
CHtW;s. (ft)~ " FlowAyea (sq 'ttl 1, i 0.02 277.55

,E.G.Slope (ft/{t) 0.003001 Areatsqft)
.

0.02 277.55

Q :rotal (efsk~ '" 1703.00 ' Flow (CfS) ~ ~ " ~" 0.00 1703.00

"'Top Width (ft)',
~'

62.95 TopWldth (ftl ~f; , 0.04 62.91

;Vel1"otal {ft!sj ,~;A~ 6.14 Avg. Vel:iCftlll) ,~. 0.18 6.14

Max Chi OPth (ft) 6.77 Hydr. ~Rih (ft) :'t 0.44 4.41

~Cdnv:tot81 (6ts) J '1 31087.4 I·Cohvi\(cfS) ",~{..." '~\:~ , 0.1 31087.3

~~engthrWtl:l.,(ftt~~ 177.00 WettedtReI, (ft)";',,;, '.'~ 0.88 64.77
.Min Ch 1=1 (ft) 'f:;ll '¥' 1335.00 Shear (Ib1sq ft) ',vt:ll;' 0.00 0.80

A1Rba' " ~";., I, 1.00 r\Stfeilm PoWer Qb~ s) 0.00 4.93
, Fretn Loss (ft) ~, 0.16 ,cum Volume (aere-ft)£:, , 0.59 11.77 0.39

,c & E Loss (ft) I*~ T 0.14 Cum 'SA (acre~) If: 0.26 1.89 0.21



0.03 0.02

0.01 0.01

RighI 0&
0.035 0.035 0.035
45.00 45.00 45.00

19.26 556.81 20.26

19.26 556.81 20.26

23.30 1654.50 25.21

10.00 88.00 10.00

)
1.21 2.97 1.24

1.93 6.33 2.03

1125.2 79909.8 1217.5

11.93 89.59 12.03
0.04 0.17 0.05

0.05 0.49 0.06

0.55 10.08 0.35

0.24 1.58 0.19

Plan: BemeilDitch

Ohannel '
0.035

345.00 345.00 345.00

256.04

385.08

823.00

110.44

3.21

4.66

30306.2

55.00

0.21

0.69

0.03 4.99 0.02

0.01 1.31 0.01



Plan' BemeilDilch 71 Sl Channel Lower Reach RS' 30844 Profile' PF 2
E.G: EleV (ft) ...... 1341.80 Element l.:eftOB ;;' Channel . RightOB
VeIJHead (ft)' ';':'. 0.07 Wfn-Val. '",' . ::~ 0.035 0.035 0.035

·W.~. Elev (ft) .,;, 1341.72 Reach Len. (ft) 345.00 345.00 345.00

Crit W.S. (fth" " " 1337.29 'Flow Area (sq.f.t)~
"

38.46 727.38 40.46
E.G.~S~ (ftIft) ~,. 0.000256 Atea (sq'ft) 38.46 727.38 40.46

QTo~..(CfsY "'", 1703.00 Flow(cfS) ',;'i 37.97 1623.84 41.19

.Top Width-(ftf ~ 161.00 I~To~ Width (ft) ~;r 20.00 121.00 20.00

Vel :r~I (ft(s) . .0.' 2.11 Avg. Vel. (ftIsj . ll; 0.99 2.23 1.02

Max Clilppth eftr 7.52 Hydr. Depth (ftl " 1.92 6.01 2.02
Conv'.rrijial (efs) :. h 106514.4 Coiw. (efs) '" ';A;'J: 2374.8 101563.1 2576.5

Length Wtd. (ft) c~ 345.00 Wetted Per. (n) I!' 21.92 121.95 22.02
Mlri'C~~EI·(ft)~~.*,t 1334.20 Shea~<1ft) 'il ,;-,," 0.03 0.10 0.03

A1pha}0',: ':1 ". 1.08 Strea,!!~ ower (lbltt s)'lr 0.03 0.21 0.03
F~8ttl{toss (ft) '.".;~'~\:~ 0.15 Gum;'lolliine (atre.ft) ;, 0.52 9.42 0.32

C~~'E ,t.ess (ft) Y,~' .~ 0.02 'QumS~;"(aCres) ., '" '. " 0.22 1.47 0.18

Plan: BemeilDilch 71 St. Channel Lower Reach RS: 30499 Profile: PF 1

E.G,Elev (ft)"" ¥:. , 1338.66 Element h." ". $I.'" teftOB '/J."' .Channel l>' Right OB

Vel Head (ftki: 0.22 Wt. n-Val. '- 0 0.035

W.S. Elev (ftl 1338.44 Reach Len. (ft) ., " 369.00 369.00 369.00
Ciitw.s. (ft) <.

,
Flow Area (sqJt) 218.40

E.G. Slope {Wtt) ~ 0.001529 Area (sq ft) 218.40

Q Total lefs} '~ ¥ 823.00 Flow-(Cfs). ,. '!i. 823.00

TQp Wfdttl:(ft).: ~ 62.43 T9PWldJh (ft)'!:\·' ~ 62.43

Vllf 3.77 AVg.~1. (ftIs) ~; ;, .. 3.77

M8fc. (tOo:> 5.03 Hyc:lr.~pth,(ft)·· -';,: , 3.50

C61iv~1.) (atS). c':.: 21047.5 Conv.(cfs) 21047.5

Length iftf F 369.00 Wettoo Per.~(tf)·~"'· :;,. 63.86
Min'eh EI (ftf ,'. 1333.40 Sheaf(lbIsQ-ft)\<" ~''''. . , 0.33

A1pha~..-l· ,'il 1.00 StrefimRower (Ibfft s) 1.23

'iFr,ctjl LOsS:lft),';0 0.59 ~um vOtifm~~(~cre-ft) 0.03 2.60 0.02

C,& Er:oSS~ft) \;! 0.00 GUm; SA~~~~s)
;, 0.01 0.62 0.01

Plall: BemeilDilch 71 St. Channel

369.00

16.05

16.05

24.37

10.00

1.52

1.61

846.2

11.61

0.07

0.11

0.31

0.11

0.035

369.00

428.07

428.07

1665.15

73.50

3.89

5.82

57815.1

75.44

0.29

1.14

4.84

0.70

0.035

369.00

11.05

11.05

13.48

10.00

1.22

1.11

467.9

11.11

0.05

0.06

0.12

0.06



0.01

0.01

47.00

RighUDB'

0.03 0.02

0.01 0.01

RightOB

0.035

47.00

0.06

0.06

0.01

0.07
0.12

0.91

0.3

1.83

0.00

0.00

0.07

0.01

Rldht'p!3'

83.00 83.00

13.57 13.57

10.00 10.00



0.035

83.00

46.81

46.81

161.70

10.00

3.45

4.68

4304.7

14.68

0.28

0.97

0.06

0.01

:ci/anne! :. ~RigbtQB

0.035 0.035

83.00 83.00

239.54 46.81

239.54 46.81

1379.60 161.70

26.00 10.00

5.76 3.45

9.21 4.68

36726.4 4304.7

34.90 14.68

0.60 0.28
3.48 0.97

0.85 0.04

0.05 0.01

Plan; BemeilDitch 71 51. Channel

50.00

0.02

50.00



Plan: BerneilDitch Berneil Ditch Upper East Reach RS: 18515 Profile: PF 1

320.00

: LeftOB . RlgntpB

0.030

320.00 320.00

115.16

115.16

45.11

34.90

0.39
) 3.30

11826.2

38.58

0.00

0.00

0.99

0.27

.Righ,t,;O~

235.00



Plan' BemeilDitch Berneil Ditch Upper East Reach RS' 18195 Profile' PF 2
I;.G. Elev (~)ff ;lJ ' 1338.84 Element ,c, . ;/'leffOB r. Channel F RightOB

,vel Head (ft) ,. • 0.00 Wt.,n-VaJ. ,.~ 0.030 0.030

W.S. E1ev (ft) " 1338.84 Reach Len~ (ft) ~ 'J • 235.00 235.00 235.00

Crit.W.S.(tt)
,

1332.72 Flow Area (sq tt) 65.32 414.28

E.G/Slope (ftIft) u 0.000009 Area~(Sq ttl '. ''1,!. ....
65.32 414.28

Qrl'otal (ets) l.; '.. 215.00 F;low (cfs)' 20.16 194.84

:Tiip~Wldtii (ft) . 91.60 Tqp Width (ft) ~ i:.. '!i 18.00 73.60

Venrotli!I(ftls) ~f~ 0.45 Avg. VeI:~(fiIs)
..~ 0.31 0.47

Max Chi DJith'(ft) 7.64 H)'dr. eepth(ft) '.':' ; 3.63 5.63

! ,Conv. TotaJ'(cfs)yc]~ 70152.0 'COOV:(Gfs)', ,~; , 6577.6 63574.4
Leng(hWtd, (ft) .."t. 235.00 Wettec{,PetJl(ft) ~ ~f: " 22.53 75.97

.Min Ch EI (fill' Ii.. 1331.20 Shear (lblSQ·ft)~i, " 0.00 0.00

Atpha~~~,~ '~J it 1.04 Stream Ppweri(T6/ft s) ,to 0.00 0.00

FrCfnl.,'ijss (ft)'!:." .~~ 0.00 "Cum VOlifme (acrE!4:t) 'Ill ;1. 0.33 3.09
C;8lE L.oss (it) ~;. ; 0.00 .Cufil SKk-"cr~s ).-?~fJL /i 0.08 0.41

Plan: BerneilDitch Berneil Ditch Upper East Reach RS: 17960 Profile: PF 1

,e...GtEI!!V (ft) ,';'.

Vel Head (ft) ~';I

W.S!Elev (ft) :~ '1 -
Crit W.S. (ft)' 'I'~ ~

E.G. Slope (ftIft)1I

Q;fotal (ets); ,Of 'f'

ToriWldth (ft)

veirrOtaiXftl.sY ,
MaX:,ChI fljjttt(ft) :

.Length Wtd. (ft)·~'.,

'Min el1 EI (ft) -.

1C& E L6,ss (ft) ~ !

1336.84

0.01

1336.83

0.000038

176.00

85.46

0.66

5.53
28670.3

82.00

1331.30

1.04

Wt. n-Val.;: '..;;"' ,;~

Reach Len. (ft), ;

Flow Area (sq ft) ",. \

Area (sg ft) ,,'

Hydr. Depth (ft}" ',1' ;}

Conv.-(ets){ _ jl'

Shear (Ib/sgft),,,.~, ~

Stream PoYiEk{lbift s)'~

Cum Volume (apra-tt)

. ,0 leftOB

0.030

82.00

12.01

12.01

3.59

10.50

0.30

1.14

585.2

12.32

0.00

0.00

0.02

0.030

82.00 82.00

253.66

253.66

172.41

74.96

0.68

3.38

28085.1

75.90

0.01

0.01

0.57

1338.84 eieitQ!iif ··~.·~i:$~'t";l:lft,OB'~~'i¢hafJlllel,r ..'i::'RlQbt 08;1
0.00 Wt: ritVal.,~,.;;c,. ;'.;:~r 1 0.030 0.030

Plan: BerneilDitch Berneil Ditch Upper East Reach RS: 17960 Profile: PF 2

l,E:G;fGl~~·(ft~
Vel1flea~ '(ft~

Top width (ft) ,''i; '.~J

Max eIll Dpth (ft)

Conv.'Total (ds)"

Min Ch EI (ft) ..~

Alpha ,,'i',
Fretn Loss (ftf ,r,
C & E LOl:!s (ft) 'a

1332.87 FlowN-ea($Q~)~:~,' 33.02 410.82

0,000012 Area (sq ft);',. :.~;,:;: ~ 33.02 410.82
215,00 Flow (ets) ,"':'J;'o, n ~";,~,f:' 9.81 205.19

90.20 Top Width (ft)~ >-"',~ >.0 10.50 79.70

0.48 Avg. Vel. (ftls) "', 0.30 0.50

7.53 Hydr.Depth(ff).~ F i'l' 3.14 5.15

62543.7 Conv. (cfs) .,' - a~' 2854,8 59688.9
82.00 Wetted Per. (ft) '1;\', 14.32 81.77

1331.30 Shear. (ID1sq ft) ~ 0.00 0.00
1.03 Stream Power (1b'/ft·s) ,.; 0,00 0.00

[;Cum Volllme (3G1'e-ti) 0,06 0.87
Gum SA (acres)~ , "',

82.00



)

)

Plan: BerneilDitch Berneil Ditch Lower East Reach RS: 17873 Profile: PF 2

168.00

34.71

34.71

41.22

12.88

1.19

2.69

2863.4

16.15

0.03

0.03

0.34

0.18

0.035

477.00

2.09

2.09

1.32

11.09

0.63

0.19

28.4

11.47

0.02

0.02

0.01

0.06

168.00

512.69

512.69

1961.78

81.03

3.83

6.33

136289.5

88.72

0.07

0.29

15.58

3.12

0.035

477.00

232.04

232.04

991.68

71.19

4.27

3.26

21357.2

72.69

0.43

1.84

8.10

2.29

168.00

0.04

0.20

477.00



Plan' BemeilDitch Bemeil Ditch lower East Reach RS' 17705 Profile' PF 2
.E.G. Bev (tt) '.ti ~ 1338.75 Element . LeftOB , ""€h:mnel RightOB

VelH~d(fO ,;.,p 0.37 .WI. nIVal. '5:,.. < 0.035 0.035

W.S. Elev (tt) 1338.38 Reach Len. ,(ft) , , 477.00 477.00 477.00

Crit'ill.s."(ft) ,.. i;.:" Flow Area (sq tt) 36.77 385.22

E.G. SloPe (Wft) Area (sq tt)
.

0.001688 .' 36.77 385.22

Q Total (Cfs)'" ~~. 2003.00 Flow(cfs) t. :l-' 95.99 1907.01
<TOp Width (ft)t~l 95.60 Top Width (tt) ,<.: ~ 17.70 77.90

Vel Jgtar(Ws)::: e' 4.75
. . },;

2.61 4.95Avg. Vel. (Ws) .-fr.... ~\~ .
Max,e.ttlt)pth (ft), , 8.38 Hydr. Depth (ft) ".• 'i ,,,

2.08 4,95

eonv~rQ'(al(cfs) .. ~" 48747.0 Conv. (cfs)
,

2336.1 46411.0

LengtfijWtd, (ft)~~ 477.00 I~Wetted Per.~(ft) 'If "" 20.09 80.58
IMih Ch EI (ftj f ~".~~ 1330.00 Shear (Ib/sq ft) II ~ 0.19 0.50

Alpha ." .~ . 1.05 Stre~m .~o.;yer..(11)7tt 5)," 0.50 2.49
I~Fi'CtntCiSS (tt)~!· ,. 0.86 ¢urri~V61~~ (aQre';ftj~~ 0.20 13.85 0.04

1'l¢:&'E l!.oSs (ft;\r. :~ 0.02 CuQ'l ,SA:(a~~~tf~ ;tf~Jjj 0.12 2.81 0.20

Plan: BemeilDitch Bemeil Ditch lower East Reach RS: 17228 Profile: PF 1

E.~~leY (tt) :~ ' .. 1335.71 E1emenll;Ol ''lJ III ,
h LeftOB ~"'C~nhef ~ght(;)B

Vel ft~d (ft} 0.36 WI. n-Val." , ~-' 0.030

'W.S••Elev (tt) 1335.35 Reach Len. (ft) J 698.00 698.00 698.00
Cr:ltW;S;'(tt),Y,", Flow Area (sq ft) ~ 207.25
E;G~~rope (ftIfl)'~ 0.001824 Area (sq tt) 207.25

QrrQfai(cfs>1;~ft.' 993.00 AoW(cfs) . , 993.00

TopWldlh (ftl . :'.~ 59.31 'Top Width (ft) '~~.,: , 59.31

Vel T.omi (ifls) 4.79
. Il

, [:', 4.79,', : Avg.'Vel. (Ws) ,

IM~~tt1 tt) "' 5.95 Hyar~~th (tt) ,;.'" 3.49

'COO • ·t:6~tafS1~ -" 23250.7 Conv. (cfs)
:. '

23250.7

I~Le~~J~.t{J} "r-',: 698.00 Wetted Per. (ftr ·w; .' 60.80

-Miik'Oil EI (ftr~,i!{,~i 1329.40 Shear (Ib/sq ft) ... .ltk 0.39
·A!Ptia .;: ... ',;, ~i. ' 1.00 Stream f>.o.wer,(fMt s)' 1.86

Frcti\:J.?oss\'(ft) .'. 1.64 Cum VoIume~(~qreift) .- 5.69

C,&il;;~(f,t)r l 0.02 Cum SA (acres) \ ;;.":-?' 1.57

RightOB
0.030

Plan: BerneilDitch Semeil Ditch lower East Reach RS: 17228 Profile: PF 2
--::-..,."--:::-r-:-="..---____,-,--...,,.,.,.--,

W1S~E1ev(fl)~i,~~;l 1337.32 Reaeh';ten.-(ft) ,tfr,i-;c.~ ~'ll!' 698.00 698.00 698.00
0.15

E.G.'St~tMtJ ',c 0.001941 Area (~q ft) /' ".. 0.01 337.77 0.15

0.02

:r911 Wltlth tn) '.;}~.f. 83.18 Top Width (ftr;: .1",_ , 1.61 73.37 8.20

Vet''total (Ws)'.i it ~ 5.93 Avg. Vel. (Ws) :';.;, 0.09 5.93 0.15

Max'Ch1Dpth~ft). 7.92 Hyqr.-Depthlft) ~ 1: 0.01 4.60 0.02

Conv.:,Jot:\1 (Cfs) 45467.3 I,Conv/(cfs) ,~, t 0.0 45466.7 0.5

Len{jffi:Wtd)(f,() '.... 698.00 Wefted Rec. (ft)'; V;. 1.63 75.39 8.22

Min Ch ~ (ft)· '" ':, 1329.40 Shear (Ib1sg ft) 0.00 0.54 0.00
Alpha '0;',' ."'!Ii 1.00 Stream Power (Iblft s) . 0.00 3.22 0.00

Fretn toss (tt) 1.54 Cum VolulTle (acre-i.t> f 0.00 9.89 0.04

C &E Los~ ffl) ~j;' 0.01 Cum SA (adesj1 ... ' ..J" 0.01 1.98 0.16



0.030

475.00

3.19

3.19

4.62

6.70

1.45

0.48

92.1

7.18

0.07

0.10

0.02

0.04

110.00 110.00



Plan: BemeilDitch Bemeil Ditch Lower East Reach RS' 16055 Profile' PF 2

'E.G. Elev (ft) ,,' 1335.42 Element XI."""'" . /;; LeftOB Ch~nnel .RighttlB
Vel Head (ft) ,. 0.40 Wln-Val. -'f 0.030

W.S. Elev (tt) • 1335.03 Reach Len. (ft) ,Ill 110.00 110.00 110.00

Crit W.S. (ft) t 1332.20 Flow Area (Sq ft) - 395.96

E.G. Sk>pe (ftIft) 0.001261 Arei(sCl (t) ..,. 'ill f 395.96

Q Totai(ciS)' 2003.00 Aow(efsJ .. :~ 2003.00

Top WidUl (ft) 79.00 Top Width (ftr ,. ',1; 79.00

Vel Totaffftls) ,. 1 5.06 Avg. Vel. (ftlsj ~i" 5.06
Max chi Op.th (tt) • 6.83 HYdf. Depth (ft)

.. 't: 5.01

Conv. Total (cfs) .' >" 56409.6 Conv. (cfs).",r: '.J:, 56409.6

Length WtdJ (tt)s>t.,';t 110.00 Wellet! Per, (ft) 81.17
Min Ch EI, (ft), .;'p.~::, 1328.20 .Shear (lb/sq ft) ~ <

~ 0.38

Alpha ~.~ 1.00 Strea~ Power (Iblft:s);
,

1.94

I~FrctrJ 1,.055 ( ;II Cym Vdlume (apre-tt)"::;, 0.86

C&,E Loss (ft)1i~";'ij Cum SA'(a'Cres)~ .:~

Plan' BemeilDitch Berneil Ditch Mtn View Chnl RS' 22527 Profile' PF 1

E.GjJ,:lev (ft) '(t.. 1340.78 Element·....; ; ~.,: LettOB •"" Chanll~1 I~: R1g\:lt ga-
Vel Bead (ftr '" 0.52 Wt. n"\'1:I1. !' ! 0.018

W.S. Elev (ft) 1340.25 Reach Len. (tt) M 245.00 245.00 245.00

Crit W.S. (ft) 1340.10 Flow Area (gg ft) 29.07

E.G. Slope (ftIft) 0.003337 AreB (sq ft) ... . . ~ 29.07

Q Total (cfs) '. 169.00 Flow (cfs)!!: ~,,' 169.00

Top WIdth (tt) ~.~ 20.97 ToP Width (ft)
'....

20.97
~'..

Vel Total (ftls) -.if'" 5.81 Avg. Vet. (Ws)
>.

5.81

Max Chi DPth (tty ,r 1.95 My~r.Depth (ft) ~, ...:; 1.39

Conv. Totaf(CfS) i: 2925.8 Conv. eefs) ," ~ 2925.8

Length Wtd:'(tt)~ li,l'i. 245.00 Weltef,'Pe~ (ft) 21.59

Min Ch B (f!) '\£': , 1338.30 ,Shear,~b/sq ft) iO' ' 0.28

~Ipha '1('f '1?.' 1.00 Stream Power (Ib/ft s) 1.63

Frctn Loss (tt) .~; , 0.94 Cum Volume (acre-ft) . " 3.31

C & E L~s(ft) ]; .., 0.02 Clim SA (acr~s) . ~,., 1.17

Plan: BerneilDitch Bemeil Ditch Mtn. View Chnl RS: 22527 Profile: PF 2

PE,G.:EI~Vf{{t)·~ 1l!fr'''I. 1342.14 Elemefit~:i}..~\",'" fii~~~~i 'H'''!J Lett~!3 f}l:''l'1'Ohannel :,p,.RightOB

,Vel tiead~(tt) '}i r 0.44 1'Wt.n-Val•. i:'.~ ..~:t. 0.100 0.018

·W,S. 'Elev (ft)~;' "" 1341.69 ReaC/:lLen? (ft)\1 '" '.: . 245.00 245.00 245.00/1

CiitW.S·,(ftJ ~ " 'Flow Ajea (&jftl, 4.82 66.83

EtG. Slope (Wft)~ 0.001693 Area(sq tt) 4.82 66.83

Q Total{cfsyl'i, ' 359.00 Flow(cfs) , " ,~ 0.98 358.02
Top W1i:lth (ft) "'ll, 57.75 Top.Witlth (tt) .""~ 25.00 32.75

Vel Total (ftls) 5.01 Avg. Vel. (ftls) 0.20 5.36

Max Chi Qpth (tt) 3.39 Hydr. Depth (ft) )." ~ 0.19 2.04

Cony. Total (cfs) . f' 8723.8 Conv. (cfs) ,_ iili t 23.8 8700.0

Length Wta. (tt) 245.00 Wetted Per. (tt) '''"; 25.19 33.75

Min Ch EI (ft) . . 1338.30 Shear ~b/sg tt) ~'-, 0.02 0.21

Alpha
.'

1.14 Stre.am Power (Iplft s) 0.00 1.12:~,

Fretn Loss (ft) 0.25 Cum Volume (acre-ft)- 1.32 8.39 0.11

C & E Loss.(ft) 0.05 Cl,!'m SA (acres) 1.22 1.62 0.05



Plan- BemeilDitch Bemeil Ditch Mtn View Chnl RS' 22282 Profile' PF 1

e.G. Elev (tt) 1339.82 Element ,,,,,.~ '11::', '7- Left·OB Channel -RightOB

Vel Head (ft) 0.71 Wt. n-Val,:;, ", 0.018

W.S:Ele\t(ft) 1339.10 Reach Len."(ft) 95.00 95.00 95.00

Grit 'N.S. (ft) "'" -'" 1339.10 Flow Area (sq ft) 24.98

E.G. SIQPe (ftIft) > 0.004500 Area (sQ ttf' -, 24.98

I"a Total (cfs) .' 169.00 Flow (cfs). .~ ".' 169.00

Top Width (tt)';' . 17.69 Top Width (ft) '" "m 17.69
Vel Total (fils) --;J 6.77 Avg.:VeIJ (ftIs) ;tL 6.77

Max,Ctii Dpth (tt) 1.80 Hydr. Depth (6) .", 1 1.41

CQilv:Tgta! (m) 2519.2 Conv.1cfs)lr ',; 1,';' 2519.2

LengthWtd. (ft) 95.00 Wetted Per. ({t) ~ ~. if; 18.50

Min Ch"EI (ft) j;" :'1l 1337.30 ShearJlb/sq 1'0 ·~c ',; 0.38

A1pha·~'\';. ~:'lc~, ~l.. 1.00 SirEia~'.Power (Ibltt l?»)"-' 2.57

FrcYll:OSS!(ftL· ~~ 0.44 "Cum Vdlume (acre-fi)e r:i , 3.15

C &,E;LosS;(ft)'~ ~'" 0.00 Cum/SA (8ereS)t .%. .1 1.06

Plan: BemeilDitch Bemeil Ditch Mtn View Chnl RS' 22282 Profile' PF 2

)

.E.G.Elev (ft),.:." 1341.84 Element ""'t,,;;;'. '. LeftOe Channel RigfltOB

Vel Head (ft)~' . • • 0.29 Wt. noVa!. ill 0.100 0.018

,~W.S. Elev (ft), 1341.55 Reach Len. (ft) '" 95.00 95.00 95.00

I~Crit W.S. (ft) Flow Area '(sQ 'tt) 23.70 80.04

E.G~Slope (ftIft) 0.000688 Area (sq ft)
;

23.70 80.04(

a-ToJqI,(cfs). -/.;,,' "'''' 359.00 Flow (cfs)- '. 8.70 350.30. ,.
.Top Width'.(ft) f:H: 51.17 i JOp'~th (ft). pt - 25.00 26.17

Vel Total (ftIs) -~ 3.46 Avg::-Vel'l«(tIS) 'tf~'" 0.37 4.38

'~ax;.Ghl.Dpth (tt)'" . 4.25 Hydr~bepth·(ft) , -',' 0.95 3.06

:'Coni,;rotal (cfs) . 13690.2 Conv.~Crs)a·ff' f':' , 331.6 13358.6

.Length Wtd;"(ft) ; 95.00 Wett~ Per•. (ft) ·t~· 25.95 27.84

,'Mii1.Gh EI (ft) 1337.30 Sfiear (Ib/sq tt)' •. 0.04 0.12

Alpha II'l "'~.. 1.56 StfeamPower (lbittS) " , 0.01 0.54

Frctn.Loss (ft).!'... 0.06 Cum Vgiul;lle (acre-tt) 1, 1.24 7.98 0.11

C & E LOss (ft)' ;;";. 0.02 CurrfSA {aeres(' ,r 1.08 1.45 0.05

Plan' BemeilDitch Bemeil Ditch Mtn View Chnl RS' 22187 Profile' PF 1

1'i-E.G.'IElev (ttf;43l~~ 1339.23 E~' ,.'t ~h; t)~eft08 .~ChanneI1.~RighifOe
~el Hea~,(ft),;ut"r 0.71 W ~I•.i ~ -ti';~: 0.018

W.S:El€v.({t) -,' ti- f. 1338.52 IlR~oti'ten1tft) ,~; F.ci~ . 404.00 404.00 404.00

'~Crit W.&r(ft)
~.~

1338.52 . FloW~e~ (~ ft),; .;, 24.91

E,G. SlOPe. (ft{tt) . 0.004764 A~ear(sqTt) '-~'" 3 !' 24.91
"a ;rotal(cfsj~ ~, 169.00 Flow (ds) If;s~ 169.00
Top Width (ft)· '-~ 17.63 :rop Width (ft) ; ~':i 17.63

Vel Total (ftIs) 'II 6.78 Avg. Vel.'(ftIs) 6.78

Max Chi Dpth (ft) • 1.62 HyClr. Dtlpth (ft) _ -,'"' _ 1.41

Conv. Total (ciS). '" 2448.6 clm,,:(cfs) : .~,;.~ 2448.6

Length Wtd. (ft) 404.00 Wetted Per. (ft) ~. 19.17

Min Ch EI (tt) " 1336.90 Sh~r (ib/sgttl if" 0.39

A1ph~ ""~" . 1.00 'Stream Power (lblfts) 2.62

Fretn Loss (ft) l' 0.77 Cum Votume (acre-tt) 3.10

e & E.Loss (ft)" ...' 0.14 Cum S1\ (acre~) 1.03



Plan' BemeilDitch Bemeil Ditch Mtn View Chnl RS' 22187 Profile' PF 2

:>E.G. Elev (tt) \.~:>;. 1341.77 Element ." ";rl:.ettOB Ohannel >Right OB
Vel Head (tt) ~ ~9 ,,' 0.23 Wt.,n-Val. ) ., ~.).. 0.018

W.S. Elev (ff) .{c:) - 1341.53 [iReach Len. (tt) ~J _'I' ·i' 404.00 404.00 404.00
(Qrit w..S.l(tt)'\f·\~~;li:1f Flow,Ai'e~«~ ttt',~r' 92.69

~E:'l3~'Slqpe (ftlft);''r 0.000496 .Area (sg,ft) : ""i>1f~ ,{ 92.69

QTotal'(d$) '&C,:, 359.00 Flow'(cfsr~;" ;{;'!Ili~s 'ii 359.00

'Fop Width .(tt) !' " 26.28 Top'Width (tt) .' r,~ 26.28.
,Vel Total (ftlsl 3.87 Avg. Vel. .(ftls) ,. 3.87
I~~ax Chi opUf(ft) - 4.63 HYdr; Depttt'{tt) • t;: ,

3.53

COOv. Total (as) 16118.8 .Ccirii~(Gfs} • ~~ 16118.8

I~te'ngth Wtd. (ft)· 404.00 Wettetl Per.Aft) t .. 30.32
I1iMin'Ch 1;1 (tt) :~ '" . 1336.90 Shear (Iblsq fi).~i~

.
0.09

Alpha ...... . -.,~ 1.00 Sjream PoWer (Ib/ft s) "' 0.37

~(fW;'';''': 0.07 Cum Volunw·(a.cre·ft)-~ 1.21 7.79 0.11

.re.& . s (ft) .iill 0.05 ItCUm SA·(acres):' F?i¥¥ 1.05 1.40 0.05

Plan: BerneilDitch Bemeil Ditch Mtn. View Chnl RS: 21783 Profile: PF 1

~E.G:1:lev (ft) '" 1338.10 ·E1ement ~ <' o~ ~ if LeftQB . 'Chiinriel ,Rlght:OB

Vel Head (ft) ~ ~.'. 0.24 Wt. n-Val. 0.018

W.S. Elev (ft) -\< 1337.86 ·Reach Leo. (ft) rJ'~ 232.00 232.00 232.00

Crit W.S. (ft) FIOW'Area(sq-ft), 42.89

;fE.G. Slope (ftIft) 0.001010 'Area (sq ftl ~ 42.89

Q..To~1 (cfsn- •'4ti: 169.00 jF,!Ow (cfS)' ;. -'1.;; ~ " 169.00
IuTCilp:WI(ith (ft) .~ai 22.16 .TQPWldth'{ft),;:i ~l~Qf! 22.16

'Vel Totaf(ftls)'~""I~ ; 3.94 AVrJ. Vel. ,(fils) . r,; ",~ 3.94

.MaX ChI Dptl!1f!) 1 2.66 ;1t:!Y~r.:o.ept/l.(ft) [, 1.94

Conv.'Total iCfslr.l' 5318.1 aeonv.1CfS}~ " . ,J~. ]., 5318.1

Length Wtd;lft) ~: :'4 232.00 Wett~iP~r~i(ft) . '.~\ .. 23.30

JAin7Ch EI (tt)
. '.,,- Shear (Ib/sq~ft)

.
1335.20 0.12

Alpha .. ., , 1.00 Stream P~r (1!>1ft s) •. , 0.46
Frctn Loss (ft) ~ 0.12 CumNoIurpe (acre:.tt) 2.79
t~.& E toss (ft)~' '! 0.04 ,Cam SA (acres)

'" 0.84

Plan: BemeilDitch Bemeil Ditch Mtn. View Chnl RS: 21783 Profile: PF 2

e.G:if;ie1t;(ftY-'?'~'1;Jf' 1341.65 Elel1lerlP·'· .!, ~ ';,'3~Le{tOB ' ,. ~haiio~1 ~RJ9htQB
Yel H~d (ft)l'~!i.n ~;': 0.06 Wt. nWal.<,;Ii. ,~

....
0.030 0.018 0.030

~W.S:H:lev (ft) ,. ·.r 1341.58 Reach Len: (tt) j ,,;,c' 232.00 232.00 232.00
;crit W.S. (ft) ",-:: ~ ,~. Row Area(~ ft) • ,:; ,'; . 49.53 146.87 14.62

E.G. Slope (ftlft)""-f' 0.000088 Area (sg ftL:
.

'f 49.53 146.87 14.62
QTotal (cfs)·a :~~" 359.00 Flow (cfs) ':' ",.,0,. I"l 34.46 315.42 9.12

TOp WidthJft) ~'h- . 62.00 'Top Width (tt)- 25.00 29.80 7.20
INel T9tal (ftls) ,ft .. !. 1.70 ·Avg. \reI. (ftls) . ;' 0.70 2.15 0.62

'""MllX Phi Dpth (ft) l~ 6.38 HY,<;ir, Depth (fQ"-'i -,' 1.98 4.93 2.03

CoilV: Total '(cfS) 38320.7 Gony. (cfsj i't .~< ;1" 3678.0 33669.2 973.5

llength' Wtd•. (ftt~i" 232.00 Wettediper, (ft) ./:~~a;;" 26.98 31.74 9.39
MinCIl EI (ft)n'~',~ 1335.20 .Shear (Ib/sii'tt) .,~"" ,f .;; 0.01 0.03 0.01

:A1pha "I'~l;:r;;, 1.42 Stream !"..ower (iblft s) 0.01 0.05 0.01

F:rdtn loss (ft) .- 0.02 Cum Volume (acre-ft) " 0.98 6.68 0.04

;c's. E Loss (ft)"r.':" 0.00 Cum S~ (acres) , .. 0.93 1.14 0.02



Plan'SemeilDitch Semeil Ditch Mtn View Chnl RS' 21551 Profile' PF 1

E.G. Elev'(ft) 1337.95 Element '·,=t~ I~ • LeftOB Channel I;;. RightOB

VeIHead(ft) )\.
,

0.10 Wt. n-Val. tr .. 0.018

W.S. Elev (ft) 1337.85 Reach Len. (tt) 162.00 162.00 162.00

erit W.S. (ft) : , ... Flow Area (sq ft) .. 65.60

E.G.'Slope (tuft) ~ 0.000296 Area (sq ft) , .~ i' 65.60

QTotaJ (~) ~ 169.00 Flow (cfs) ''Ii, \70~ 169.00

. Top Width (ft) 23.77 Top Width (ft) ..:.1"-~' 23.77

Vel Total (tus) " 2.58 Avg. Vel. (tus) ."f;J; 2.58

Max:Cfil Dpth (tt) 3.55 Hydr. Deptf:l «(t) , "",''1> ' 2.76

Conv. Total (cfs) .... 9815.1 I'COOV. (cfs) .~, t~ 9815.1

t:.eri9th Wtd. (ft) '; 162.00 Wetted Per. (ftf' i';, 26.89

~iii CIl EI (ft)·"""·~ 1334.30 Shear (Ib/s:g tt) ';" 0.05

Alpha ii,.,\> .~ 'l¥i I': 1.00 Sveam Pow€lr (Ib/ft il) 0.12

Fretn Loss (ft) ~, 0.04 Cum Volume <acre-ft);' ,ll' 2.50

~ &E,Lbss ~ft)";' .... ' 0.01 Cum 51\ (acres)~:.~ " 0.72

Plan'SemeilDitch Semeil Ditch Mtn. View Chnl RS: 21551 Profile: PF 2

IIE.G.•Elev (ft) ..,' 1341.63 Element ~,< "" ' LeftOB • Channel "R1ghtOB

Vel Head (tt) 0.06 Wt. noVa\.
"

0.030 0.018

W~S. Elev (tt) 1341.57 Reach Len. (ft) o,,,! 162.00 162.00 162.00

Cnt W.S. 'eft) ,., ' Flow Area (s~ tt) 25.44 169.17

E.G. Slope (ttIft) 0.000081 Area (sq tt) If, \ 25.44 169.17

Q Total (cfs) 359.00 Aow(cfs) , ,i·l\ 11.18 347.82

'Top Width ·(tt) II 55.71 Top Width (ftt ,~'~ "" 25.00 30.71

vet Total (tus)", 1.84 Avg: Vel. (tus) .~,;, . 0.44 2.06

Max ChI l?pth (tt) 7.27 Hydr. Depth (ft) i: 1.02 5.51

ConY. Total (cfs) 39914.7 Cony: (cfs), '; . 1242.9 38671.8

Lerigth Wtd. (ft) 162.00 Wetted Per/(tt) ,', c:, 25.97 36.71

Min ChEI (ft) 1334.30 Shel1r (Iblsq ft) .. 0.00 0.02

Alpha
0

\'I. 1.21 ,Stream Power (Ib/tt s) 0.00 0.05

Frctn. Loss-(ft) a 0.01 Cum Volume (acre-tt) 0.78 5.84

C,& E Loss :(ft), . 0.00 I<Cum SA (apres) 0.80 0.98

Plan: SemeilDitch Semeil Ditch Mtn. View Chnl RS: 21389 Profile: PF 1

VePHead (tt) '~f>:J'

W:S. Etev (tt) ~

Crlt'W.S. (tt). . 'oS

1~'E;Gj SIo~ (tuft)
Q rotal (ofs) .~ '\'

Top Width (ft) 'tel

Vel Total (ftls) \

. Max ChI Dpth (ft)

ConY. Total (cfs)

Length Wtd. (tt) ,."

MinCh EI (ft) "
Alpha '. ,.'

Frctn'Loss (tt) t :
C & E LOss (tt) {.

0.07 Wt. n-Val. "t~ • ~'t,

1337.84 Reach len. (tt) ~

Flow Area ($g~tt)"

0.000184 Area (sq 10 .~~ .! ..
169.00 FlOW (cfs) 't.. '" f'{

24.90 Top Width (ft)~.. .',

2.18 Avg. Vel.{ft!s);;
4.04 Hydr. Depth (ft)

12475.6 Conv. (cfs)

34.00 Wetted Per. (ft) .,

1333.80 Shear (Ib/sq tt) ",.

1.00 Stream Power (Ibitt s)

0,01 Cum Volume (acre-tt)

0.00 Cum SA (acres)

0.018

34.00 34.00 34.00

77.47

77.47

169.00

24.90

2.18

3.11

12475.6

28.43

0.03

0.07

2.23

0.63



Plan' BemeilDitch Berneil Ditch Mtn View Chnl RS' 21389 Profile' PF 2

E.G. Elev (tt) '~r'j- ;, 1341.62 Element .~ iJ..~ i:. 'i;; .I;. LeftOB ' Channel RightOB
'Vel Head (tt) 0.05 ,Wt. n-Val. l< >;i.." 'i 0.030 0.018

W.S. Elev (tt) . 1341.57 Reach LeO. '(tt) , 34.00 34.00 34.00
Crit W.S. (tt). ~:. Flow Area (sg tt) 37.93 184.59

·E.G. Slope (ftIft) 0.000059 Area.(sq ttl 37.93 184.59

a Total (efs) . ."; 359.00 FIow(cfs) 18.38 340.62

Top Width{tt) , 55.99 Top Width (tt) .", . 25.00 30.99

Vel Total (ftIs) ': 1.61 Avg. Vel. (ftIs) }~ \~ 0.48 1.85

Max'ChI Dpth{tt) 7.77 Hydr. Depth (tt)' ~ 1.52 5.96
can,,: Total (~) ,; 46647.6 Conv. (cfs) t:,.. :.'<>1 2388.0 44259.5

: tength Wtd. (i't)~.:f\ 34.00 Wefted,Per. (tt), ,zr. ~;" 26.47 37.29

Mln'Ch EI (ft) ,., '" ~ 1333.80 Shear (Ib/sq tt) ?J ,.'" 0.01 0.02

Alpha'il' /.
~. 1.25 !'1Stfilam P~wer,(I.blfi' s) 0.00 0.03

,'Fictri L:Q~S (ft)";~;' 0.00 1PUIlWoIUr1Je (acre-tt)'(:X1" 0.66 5.18
C e. Ii lLQs'S' (Itfe'; .• 0.00 C!Jm SA (acres) );,lit.: ~:: 0.71 0.86

Plan: BerneilDitch Berneil Ditch Mtn. View Chnl RS: 21355 Profile: PF 1

E.G. EleV.(tt)'it ~'i;. .• Element' .P'.1 ~'IiLettOB Channel·
~

Right'OS1337.91

,Vel Head (ttl III ] ~ 0.07 WI. n-Va!." ~.:r. 0.018

W.S. Elav (tt) ~-"!l: : 1337.84 Reach Len: (tt) .'" ". 828.00 828.00 828.00

Crit W.S. (tt) -\t Flow Area (sq tt)
,

79.90

E.G. Slope (ftIft) 0.000168 Area (sq tt) ollo 79.90

a Total (cfs) j 169.00 Row (cfs)' It,: .. - 169.00

Top WldtJi (tt) 25.13 Top Width (ttl ~'\L 25.13

Vel TotaiXftts) o " 2.12 Avg. Vel. (ftIs). f~;' 2.12

MaX ChfOptfi (ff) 4.14 Hydr,. oepffi (tt) . !' 3.18

Conv.~Total (trs) 13041.0 Conv. (cfs) ~ I": ",' 13041.0

Len~td.. (~) 828.00 Wetted Per:;~ft) ~', 28.74

Min tirE! (tt)' 1333.70 Shear (lbJsq tt) p/ 0.03

Alpha .... - . ..
1.00 Stream PoWer (Ibltt s) Ii 0.06

Frctn LoSS (tt) ., 0.80 Cum VOlume (aCl'e-tt) I" 2.17

C'& E,Loss,(tt) ,~)} 0.14 qurrl S~ (acres) ';; : 0.61

Plan: BerneilDitch Berneil Ditch Mtn. View Chnl RS: 21355 Profile: PF 2

,E~.G"E'ev (ft)J:,;': i7 ~ 1341.62 1;E1~>~:~ 'i.f./lIK~' .lett Q.B !n~f' Chll:n!lel o~! Rlgtit,OB
'Vel Head:(it) it~ ,r;, , 0.05 Wtr.n, ,al." ~ ,'Ii' '>3< 0.030 0.018

W:~'5~lew {'),t1I ~:. 1341.57 Reach tell. (ft)?',' .7'" 828.00 828.00 828.00

Crl(W~;:(ttl ~ ~\'?: .Flow Area (sQft) . ,tl'f:'V'"'" 40.42 187.68

E:G.'Stope.(ftIft) f' 0.000056 .,Nea (sq ft) "o~" "J' 40.42 187.68

a'Totai (cfs) ,1;:'" '- 359.00 FloW'(cfs) ~'-' 19.78 339.22

Top'WidttHft)~~i. 56.05 Top Width (ft)'i ~,:,;J ...; 25.00 31.05

Vel rotal (fti~>' '~~ 1.57 f(vg. Vel. (ftIs)\tl 0.49 1.81

Max Chl'QPth (tt) '. 7.87 Hydr. oepth (tt) f' :i< ~ 1.62 6.04

eonv. Total (cfs) 48057.0 Conv. (cfs)
~ /1:1 2648.4 45408.6

Length Wtd. (ft) "" 828.00 Wetted Per. (fi) ,'; 26.57 37.40

'Mill Gh EI (tt) .,' 1333.70 Shear (Ib!.Sq ft).t' ~:t 0.01 0.02
Alpha ..~ ·.C ",' 1.25 stream Power (Ib/fts) 0.00 0.03

Fretn Loss (tt) 0.48 .Cum.VoLume .(acre-ft) '" 0.63 5.04
C & E Loss (file' .~;Z 0.21 Cum 'SA (~cres)~ 0.69 0.84



527.00 527.00

Profile: PF 2

Left OB :. ,Channe!: .' Right 08
0.100 0.018

527.00 527.00 527.00

15.05 116.66

15.05 116.66

8.94 1370.06

25.00 24.71

0.59 11.74

0.60 4.72

157.0 24072.4

25.60 29.52

0.12 0.80

0.07 9.38

0.10 2.14

0.21 0.31



0.018

160.00 160.00

115.55

115.55

1378.53

25.97

11.93

4.45

23185.7

30.49

0.84

9.98

0.74



Plan: BerneilDitch Berneil Ditch Lower Reach RS' 15542 Profile: PF 1

E.G: Elev (ft) , "1 1331.80 cElement .: 'l'~ ~ .' ~ . LeftOB Channel RightOB

VeIHead(ft) ,..' 0.85 Wl. n-Val. " .;:OJ 0.018

W.$. Elev (ft)~r ' 1330.96 Reach len. (ft) "' 300.00 300.00 300.00

Grit W.S. (ft) Flow Area (sq ft) 173.73

E.G.'S1~ (tuff) 0,001919 Area (Sq ft) 173.73

a Totar (ofS) .. , 1282.00 Flow(cfs) -c. "';", 1282.00

Top Width (ft) < 58.41 Top Width (ft) . .~! 58.41

vet r.otal«ftls)· ,~ 7.38 Avg. Vel. ,(ftlsf<t ',:' 7.38

,Mait Chi Dj)th (ft) ~ 3.76 Hydr. Depth (ft) "'. " ,.. 2.97

Conv. Total (cfS)"j/ 29264.6 COny. (efs)' ,;1.<[1 n 29264.6

L:~ngth Wtd, (ft) 300.00 Wetted'Per. (ft) .,:: .. 59.60

.Min Ch EI (ft)~· • ". 1327.20 I 'Shear (lblsq~,ftJ~. 0.35
~A1ph~i:!~":T"': ....~, 1.00 Stt~m PoWer, (Iblft s) 2.58

I' F.rettl rOss(ft} 'i cH if • 0.52 ' 'CUlll Volume (acre-ft); ; 22.25

¢~n: Loss1ftr ~:~ 0.03 qilril SA'(aa;es} ':1, ..., 7.77

Plan: BerneilDitch Berneil Ditch Lower Reach RS: 15542 Profile: PF 2

E.G. elev (ft) 1334.53 Element 1':1 "eftOB " ChaJil~el Rlght0B.' < I~

Vel Head (ft) ~ 1.37 'Wl. n-Val. ' .. ,.. 0.018 0.035

W.S. Ele", (ft) 1333.16 Reach Len. (ft) i ' 300.00 300.00 300.00

Crit W.S. (ft) 1 Flow Area (sq ft) , , 317.39 0.70

E.G. Slope (tuff) 0.001831 Area (sq ft) I 317.39 0.70

q rotal (cfs)" • 2981.00 Flow (cfs) " ... '.; : 2980.57 0.43

ttO(j~kfth (ft)&; 74.66 Top Wldth'(ft) . "I,'" 71.36 3.30

;\lenrotal:(ftls) 1,. 9.37 Avg. Veb(Ws) , ., 9.39 0.62

Max Chl.PP'th (ftr ,f. 5.96 Hydr. Depth (ft) ~. 4.45 0.21

ConY. 'Total (cf$) 69660.8 ConY. (cfs) ~.' 'f~ 69650.6 10.1
r·l.ength Wtd. (ft)! 300.00 Wetted Per. (ft) . .. 73.23 3.56

'M!n'C/:l EJ (ft)· , " 1327.20 'Shear (lb/sq ft) .7\ . 0.50 0.02
I\lpha ': / .• " 1.00 Strea'm Power (Ibitt s) 4.65 0.01

I~:Fritn l.oss.(ft)i', 0.53 Cum Volume (acre-ftL 0.05 40.34 0.06

'C& ELoSs (ft) :i~ 0.03 CUI:n SA (acres) • ' . 0.09 9.31 0.14

Plan: BerneilDitch Berneil Ditch Lower Reach RS' 15242 Profile' PF 1

i~E.G!EfMft11;;;tW,.;~ 1331.26 I~Elem~Jit~~~~W1;. t~eft~O~ ~~'I'CtlanAel 'Ili>RlghtOB

wei He:af:f;~ft).:,~~'!f 0.75 Wt il-v~1. ":",. ::f 0.018
~~~.aey.lft)';~ ,..,'J ~ 1330.51 ReaCh L:en.~ft) • .,;.~/ 201.00 201.00 201.00

Ciit w.s1 (ft) • 1
Flow Area~(sq ft) "', K'o 184.24

e:'G.iSl6Pe (ftlft) 0.001591 I"Area (sq ft) )) ;. ;";, 184.24

a;rotat (cfs) 1282.00 FloiN (cfs)' .; ,"':, '. 1282.00

Top Width (ft) , ". 58.74 Top Width·(ft) ',. [f
-" 58.74

Yet.Total (ftls) 6.96 Avg. VeL(ftls) .. , ,~~~; 6.96

Max ChI Dpth (tt) 4.01 Hydr. Depth (ft) "-':
.'

3.14

-cony. Tatall(cfsp: 32144.9 ConY. (cfs) .' ),~. 32144.9

'ILeOgth Wtd.•(ft).,; 201.00 Wefted Per. '(ft) J. 59.97

Min Ch El (ft), 1326.50 Sheqr (Ib1sq ft) ~ 0.31

.Alpha T <.

....
1.00 ,Stream Power (Ibltt s) ~ 2.12

FrCtn toss (tt) '" 'i l- 0.46 Cum Volume (acre-ft) '" 21.02
C ~ -E Loss (ftj~ J 0.06 Cum SA (aa:es)1" 7.36



Plan: BemeilDitch Bemeil Ditch Lower Reach RS: 15242 Profile: PF 2

, E.G3Elev fft) il ~ 1333.98 Element .; ILeftOB Channel ~ RightOB

Vel Head (ft), , !1! 1.28 -Wt. n~Val. ;'~, ,.~, 0.018

W.S. Erev (ft> 1332.70 Reach Len.,(ft) t 201.00 201.00 201.00~,

Crit W.S. (ft) " Flow·Area (gg ft) 328.30

E.G. Slope (ftIft) ;;; 0.001678 Area (sQ'ft) 328.30

a,Total (cfs) "
':0

2981.00 Flow (cis) , , ~ <~ 'i- 2981.00' "¥

Top Width (ft) 72.70 Top Width (ft) r:.~, 72.70

Vel Total (ftts)~: " ~ 9.08 Avg. VeJ:(ftlsJ'" t 9,08

Max Chi opUf(ft) ~-:: 6.20 'iydr. Depth (ft)' ~" 4.52

Conv. Total (cfs) • 72779.6 Conv.;'(cfs) • ,i' ,. ~ '\oy , 72779.6

1.,t.eJfgth'Wt~r(ft), . 201.00 Wetteti Bel;(ft) ;,i~"''''' 74.60

~iI
1326.50 11Shear (Ib/sq 'ft) 0.46

Alpha ':;1§ ;'::1 1.00 Stream Power' (Ibltt s) I', 4.19

Ir,Frctn:l ' 0.45 ';C4m,Yolur\ie,(acre-ft)'i " 0.05 38.12 0.06

~C &E!-~ 0.07 .Cum·$~~a,cres) 'i ,;,." . 0.09 8.82 0.13,'it

Plan' BemeilDitch Bemeil Ditch Lower Reach RS' 15041 Profile' PF 1

E.G:1Elev·(ij} •. ",: 1330.74 EI~ment :1, ' ,~ l.?~~, ,,'Left;08 Ctlanhel RightOB

Vel Head (ft) .;.' 1.31 Wt.,n-Val.:'1 . ;'1!!"'1I' ' 0.018

W.S. Elev (ft), 1329.43 Reach ten. (ft) Ili~ ,.' 515.00 515.00 515.00
Crit W.S. (ft)·· ;'\~ 1329.43 Flow Area (sq' ft}A - 1; 139.79

E.G. SI0P.9. (ft/ft) 0.003576 Area (Sq ft)' 't: 139.79

a rotaf·(Ctfs) , , , 1282.00 Row<Ps);~ ....~."'~, 1282.00

'TbP Wf(jt!l,!(ft)~~i; 54.22 T~. ' 54.22

'Vel Tpt3t(ftls) .;;' 9.17 AvgJ'Vl ~: :, 9.17

MaX Chi oPtti (ft).' 3.23 Hydr.: l ,·'" 2.58

Cor}v. Total (clS) ~tl 21436.8 ,Co~v:i<cfs)~~:{ f ~,!?,l,. ',' 21436.8

Lengthj;\Vtd. (ft)/;:. ~. 515.00 Wette(fP.~r~(ft) .;Ii:":ij~'iiJ!~ 55.21

Min ChE! (ij)\I". • 1326.20 Sfteanlb/Sq ftl ,; " , 0.57

1~A1pha~<~)\. '"'h~ 1.00 Streani;P~~blftsr , 5.18

Frctnt.:oSS (ft). .'" 11..:. 1.13 Cum'VQJU'mi (aci~.ftR 20.27

C &i,E,t:.oss (fi}~"~ . 0.18 Cum/SA (acfe's)}'~l~' ; 7.10
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Plan: BemeilDitch Berneil Ditch Lower Reach RS: 13916 Profile: PF 2

E.G. Elev (ft) , 1331.06 Element¥ . ". LeftOB , "Channel RightQB

Vel t:lead(ft) ;:;,;;n+ 1.45 ~WI. n-Val. " 0.018'.
•W.S. Elev (ft)' , 1329.61 Re"!ch LEm. 'eft) _,( li ~ 176.00 176.00 176.00

elit w.S:>(ft);;e:', ",l: 1328.77 ,Flow Area(sg ft) ''"I' • 308.39

.E.G: "Slope (ftIft) "If 0.001817 Area (SQrft) :: "'''., t 308.39

a<Total.(Cfs) , . 2981.00 :'Flow (ds) , . 'i:, ", 2981.00. ~~.

"fop~w~fu ·(ft)'·l.! 65.26 Top Width (ft) il ~"~ , 65.26

Vel Total {ftJs) 9.67 Avg, Vel. (ftls) .~ 9.67

Max"Chl Dpth (ft) 6.51 Hydr. Depth (ft) .to' 4.73
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~, 69924.9
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Plan: BerneilDitch Berneil Ditch Lower Reach RS' 13740 Profile' PF 1
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Plan: BerneilDitch Berneil Ditch Lower Reach RS: 12235 Profile: PF 1
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Plan: BemeilDitch Bemeil Ditch Lower Reach RS: 12208 Profile: PF 2

E.G. Elev (ft) 1328.01 Element~ , "
:;:. LeftOB Chann'et ... RightOB

Vel Head (ft) .• ~ IJ!:. 0.54 Wln-Val.
y ... :~',;l' 0.018

W.S. Elev (ft) _ .il' 1327.47 Reach Len. (ft) ~. 50.00 50.00 50.00

Crit W.S. (ft) .. 1323.79 Flow A~ea (sq tt) i. . . 503.74

E.G. Slope (Mi),; 0.000449 Area (sq ft) . . "1"
503.74

arotal (cfs)" ,~ 2981.00 Flow(cfs) . it,';h 2981.00

Top Width (tt) :i-". 65.80 Top' Widlh (ft) ;," '1',£"'f 65.80

Vel Total (fttsl ' 5.92 Avg. Vel. (ft1s) . t 5.92

Max Chi DPui' (tt) . 7.67 Hydr. Dl:!pth (ft) ,'r 7.66

conv.Total(cfS)~ , 140704.8 Conv.,(cfs).1# . T.., 140704.8

Length Wtd. (ft)~ ,Ii. 50.00 Wetted Per. (ft) ''i " 80.93
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Plan: BemeilDitch Bemeil Ditch Lower Reach RS: 12158 Profile' PF 1
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. .

.' 0.018M ",'~',;
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E.G.Slope (ftIflp 0.003575 AJ'ea'(sq tt) .: . ';. 149.86• ) .
1282.00 Flow(~) . . 'l, -4.,; . 1282.00

lQP (ft)? : 65.66 trpp width (fn ~: 65.66

V 6{j ftls) .' . 8.56 Avg. Vel. (ftls) ,ttfi 8.56

! 'C!l fttl (ft)~ ~ 2.28 Hydr. Dmltl)'ltt) .;.~,.,., 2.28

C6nvJ·ito~t (t1sh .. 21442.6
Conv. (CIs). ~.'i1 21442.6

"Lerlgth-Wtd. {Iff 100.00 WeittW"tAer. eft> ,,f. 65.60

Min cn 8 (tt}·:~ 1318.50 Shea~~biM ft) •{ 0.51
AlPha .' , ;.. ,~J~, . 1.00 Streaffi1POWer (lblft sf 4.36
.Fletn LoSs (ftf' .1' ':JI 0.28 Cum Volume (acre-tt) 8.76
liO& E Loss (ft) , 0.11 Cum SA(aeres), ., 3.27

Plan: BemeilDitch Bemeil Ditch Lower Reach RS: 12158 Profile: PF 2
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Plan' BemeilDitch Bemeil Ditch Lower Reach RS' 12058 Profile' PF 1

E.G; Elev eft)
0

1320.12 EJ~ment .. ?~ "', LeftOB Channel RightOB

Vel Head (ft) ~ 0.91 Wln-Val. 1f: ' 0.018

W.S:sev (ft) 1319.20 Reach Len. (ft) , 650.00 650.00 650.00

CritW.S. (ft) 1318.80 Flow Area (sq ft) . 167.09

E~G;S1ope (ftlft) 0.002285 Area (sq ft) ,.. ", "
167.09

Q Total (ets) ~ 1282.00 Flow(Qfs) tJ ",I:"', " 1282.00

ToP. Width (ft) 60.44 Top Width (ft) Jl 60.44

Vettro~1 (ftls) 7.67 Avg. Vel. (ftls) ". .. 7.67

Max Chi Dpth (ft) ,,~ 3.20 Hydr. Depth (ft) .," 2.76

Cot1v.,Total (cfs) _ 26816.9 Conv. (cfs) , , ~
~

26816.9...
,LeOOtft Wtd. (ft) " 650.00 Wetted Per.:(f!) '\ '", 61.64

"Mlilch'Ef(ft) " 1316.00 Shear (Ib/sq ft)" N, 0.39

A1ph,a", " '...~},' 1.00 Stream"po..v~fl(lblft s) 2.97

Fretn J-OS$~ (ft) {,,,, 1.72 CurrlVQiyme (~bie~ft) 8.40

'c & E,lOS$. (f!) ": 0.07 Cum SA ta~res)' ~ ~; 3.13

Plan: BemeilDitch Bemeil Ditch Lower Reach RS: 12058 Profile: PF 2

E'.Gi{Sev (ft) r 4;' 1322.78 .Elementf~q'''' ~. ,1/< leftOB ';·Qh.annel ' RightGB

Vel Head (ft)') 1.48 Wt. n-Val. "":: 0.018

W.S. Elev (ft). 1321.30 Reach len. (ft) 650.00 650.00 650.00

crit W.S. (ft) t, 1320.74 Flow Area (sq ft) 1 305.21

E.G. Slope (ftIft) 0.002088 Area (sq ft) .l 305.21

Q Total (cis) \'1; .... _ 2981.00 FloW (cfS) :.' . '~:; 2981.00

tQj3F;Width (ftr' ;;.,; 71.27 Top Width eft) :~t.,,:~ 71.27

Vel itOfali(ftls) ':' ' 9.77 AvgJVej;!(W~) :i-~' '1':;F 9.77-;.
Max ohl Dpth1(ft) , 5.30 I:-HYdr. ,Depftj (ftJ\:' ,,-..,. 4.28

CorlV:'Total (cfs) 65236.1 '~3{<1S)l:~ ,. 65236.1

Length Wtd. (ft),;;~, 650.00 I~WeffedPer~(ft»), " ., 73.25

Min'Ch El (ft)::i!~.1 1316.00 Shear (Ib(sq-ftl ...• ", 0.54

A!p1Ja'~2:-' ~"" :, 1.00 Streiml ~oWer(lli/fts) 5.30

F-rCfn L6ss;(ft) ~;' ", 1.63 CumVol~ (acta-ft) 14.26

'C 8; El.o$~ (ft)~ , 0.14 Cum SAf(acresf~; , 3.61

Plan' BemeilDitch Bemeil Ditch lower Reach RS' 11408 Profile' PF 1

81 1318.33 EI_'Hlti ~ tiJ! L~fH:)liJI t:,#.'Cnannel : ~jghJOB

1.14 Wliit- ~. , , . I C ~. 0,018

1317.19 fReach r~nttft)"~ . .~;, ! 600.00 600.00 600.00

critW.s;'l(ftj~l·' '",~ 'FlOW 'Area ($(Ill) .• ~ ,C:,r,: 149.71

E.G.4Slope'(ftlff) " 0.003088 Area(~ ft) .'-~~; ;:- ,;' ,\ 149.71t

a.rotal (ets) 3,,;; 1282.00 F10wlcfsf ~';. " 1282.00

Top Width (ft) . ,~. 57.56 Top'Wldltt (ft):', r: : 57.56

Vel Total (ftls) ., <.; , 8.56 Ayg. Vel. (ftls); '." 8.56

Max Chi Dpth (ft) 3.19 Hydr. Depth(ft) f'l 2.60

cony. TQtpI (cfS) 23069.3 Conv/Cas) • ,[ ~ 23069.3

L:erlgth Wtd.i(ftl
, 600.00 Wetted Per. (ft) ;, .. 58.70

MinChB(ftf "Il' 1314.00 Shear (fUIsq ft) ·If 0.49

A1ph~... '" '~, 1.00 Stream Power (Ib/tt s) 4.21

Fretn Loss (ft);. II!I 1.14 Cum Volume (acre-it) t. 6.03

C 8. E Loss (ft) '. 0.16 Cum SA (ab-es) ., 2.25
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Plan: BemeilDitch Berneil Ditch Lower Reach RS: 10000 Profile: PF 1
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EXISITING CONDITIONS HEC-RAS
HYDRAULICS REPORT & CULVERT TABLE



HEC-RAS Version 3.0.1 Mar 2001
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: Berneil Ditch and 71st St Chnl Exst Cond
Project File: exstcondrev01.prj
Run Oate and Time: 10/18/02 8:28:33 AM

Project in English units

Project Description:
Scottsdale Rd Corridor Master Drainage
Berneil Ditch, Mountain View Ditch and
71st Street Cnannel
Existing Conditions
Profile No.1: 10-yr 6-hr
Profile
No.2: 100-yr 6-hr
Flow Rates Based on 15586C.OAT and 15586C10.DAT Existing
Conditions HEC-1 Models

PLAN DATA

Plan Title: Berneil Ditch and 71st Street Channel
Plan File q:\15586\Final\Models\HEC-RAS\exstcondrev01.p01

Geometry Title: Berneil Ditch and 71st Street Channel
Geometry File q:\15586\Final\Models\HEC-RAS\exstcondrev01.g01

) Flow Title
Flow File

Berneil Ditch and 71st Street Channel
q:\15586\Final\Models\HEC-RAS\exstcondrev01.f01

Mulitple Openings =
Inline Weirs =

Plan Summary Information:
Number of: Cross Sections = 76

Culverts 9
Bridges 0

Computational Information
Water surface calculation tolerance =
Critical depth calculaton tolerance =
Maximum number of interations =
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

o
o

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: Berneil Ditch and 71st Street Channel
Flow File: q:\15586\Final\Models\HEC-RAS\exstcondrev01.f01

Flow Data (cfs)

River Reach RS PF 1 PF 2
71 St. Channel lower Reach 37941 498 1171
71 St. Channel lower Reach 34378 660 1448
71 St. Channel lower Reach 34245 713 1557
71 St. Channel lower Reach 33446 793 1644
71 St. Channel lower Reach 32542 823 1703
Berneil Ditch Upper East Reach18515 176 215
Berneil Ditch lower East Reach17873 993 2003
Berneil Ditch Mtn. View Chnl 22527 169 359
Berneil Ditch Mtn. View Chnl 20527 456 1379
Berneil Ditch lower Reach 15922 1282 2981

Boundary Conditions

Berneil Ditch lower Reach
Berneil Ditch lower Reach

River Reach Profile

PF 1
PF 2

Upstream Downstream

Normal S = .0027
Normal S = .0027



GEOMETRY DATA

Geometry Title: Berneil Ditch and 71st Street Channel
Geometry File: q:\15586\Final\Models\HEC-RAS\exstcondrev01.g01

Reach Connection Table

River Reach Upstream Boundary Downstream Boundary

71 St. Channel Lower Reach Bern/71 Jct
Berneil Ditch Upper East Reach Bern/71 Jct
Bernei l Ditch Lower East Reach Bern171 Jct Berneil Jnct
Berneil Ditch Mtn. View Chnl Berneil Jnct
Bernei l Ditch Lower Reach Bernei l Jnct

JUNCTION INFORMATION

Name: Bernei l Jnct
Description: West Reach/Lower East Reach/Lower Reach
Momentum computation Method

Add Friction
Do Not Add Weight

Length across Junction Tributary
River Reach River

Berneil Ditch Lower East Reach to Berneil Ditch
Berneil Ditch Mtn. View Chnl to Berneil Ditch

Reach
Lower Reach
Lower Reach

Length
110
160

Angle
45
10

Reach
Lower East Reach
Lower East Reach

Name: Bern/71 Jct
Description: 71 st ditch/Berneil Lower East Reach/Berneil East Reach
Momentum computation Method

Add Friction
Do Not Add Weight

Length across Junction Tributary
River Reach River

Berneil Ditch Upper East Reach to Berneil Ditch
71 St. Channel Lower Reach to Berneil Ditch

Length
82
50

Angle
o

45

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 37941

INPUT
Description: 71st St. Channel
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
974.9 1383 994.9 1383 995.1 1379.1 1000 1379.1 1004.9 1379.2

1005.2 1383 1025.2 1383

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

974.9 .018 994.9 .018 1005.2 .018

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. EXp<ln.
994.9 1005.2 133 133 133 . 1 .3

CROSS SECTION RIVER: 71 St. Channel
REACH: Lower Reach RS: 37808

INPUT
Description: 71st St. Channel
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
937.2 1383.2 973.5 1383.2 987.2 1383.8 992.5 1379.1 1000 1378.9

1007.5 1378.7 1013.5 1383.7 1024.1 1385.3 1063.5 1385.3

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

937.2 .05 987.2 .018 1013.5 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
987.2 1013.5 108 108 108 .1 .3

Left Levee Station= 987.2 Elevation=

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 37700

INPUT
Description: 71st St. Channel - Upstream Face of Culvert
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev
939.3 1383.6 989.3 1383.6 989.5 1378.6 991 1378.6

1009 1378.6 1010.3 1378.6 1010.5 1383.7 1060.5 1383.7

Sta Elev
1000 1378.6

Manning's n Values
Sta n Val Sta

939.3 .05 989.3

num= 3
n Val Sta

.018 1010.5
n Val

.05

Bank Sta: Left Right Lengths: Left Channel Right
989.3 1010.5 85 85 85

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr. Expan.
.1 .3

CULVERT RIVER: 71 St. Channel



REACH: Lower Reach RS: 37658

INPUT
Description: Paradise Dr., 2 - 10'x3'x83' CBC
Distance from Upstream XS = 1
Deck/Roadway Width 82
Weir Coefficient 3
Upstream Deck/Roadway Coordinates

nun= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
940 1383.69 1060 1383.69

Upstream Bridge Cross Section Data
Station Elevation Data nun= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
939.3 1383.6 989.3 1383.6 989.5 1378.6 991 1378.6 1000 1378.6

1009 1378.6 1010.3 1378.6 1010.5 1383.7 1060.5 1383.7

Manning's n Values nlJlF 3
Sta n Val Sta n Val Sta n Val

939.3 .05 989.3 .018 1010.5 .05

Bank Sta: Left Right Coeft Contr. Expan.
989.3 1010.5 •1 .3

Ineffective Flow nlJlF 2
Sta L Sta R Elev Permanent

888 F
888 F

Downstream Deck/Roadway Coordinates
nun= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
940 1382.93 1060 1382.93

Downstream Bridge Cross Section Data
Station Elevation Data nurn= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
984.3 1382.9 989.3 1382.9 989.5 1378.5 1000 1378.5 1010.5 1378.6

1010.7 1382.9 1060.7 1382.9

Manning's n Values
Sta n Val Sta

984.3 .1 989.3

nlJlF 3
n Val Sta

.018 1010.7
n Val

.05

Bank Sta: Left Right Coeff Contr.
989.3 1010.7 .1

Ineffective Flow nlJlF 2
Sta L Sta R Elev Permanent

888 F
888 F

Expan.
.3

= Broad Crested

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

flow = .95
1383.69

Upstream Enbankment side slope
Downstream Enbankment side slope
Maximum allowable submergence for weir
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Culverts =

Culvert Name Shape Rise Span
Paradise Dr. Box 3 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 Exit Loss Coef

1 83 .013 .5 1
Number of Barrels = 2
Upstream Elevation = 1378.59
Centerline Stations

Sta. Sta.
994.5 1005.5

Downstream Elevation = 1378.55
Centerline Stations

Sta. Sta.
994.5 1005.5

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 37615

INPUT
Description: 71st St. Channel - Downstream Face of Culvert
Station Elevation Data nlJlF 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
984.3 1382.9 989.3 1382.9 989.5 1378.5 1000 1378.5 1010.5 1378.6

1010.7 1382.9 1060.7 1382.9

Manning's n Values
Sta n Val Sta

984.3 .1 989.3

nlJlF 3
n Val Sta

.018 1010.7
n Val

.05

Bank Sta: Left Right Lengths: Left Channel Right
989.3 1010.7 272 272 272

Ineffective Flow nlJlF 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr. Expan.
.1 .3

CROSS SECTI ON RIVER: 71 St. Channel



REACH: lower Reach RS: 37343

INPUT
Description: 71st St. Channel
Station Elevation Data nun= 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
982.9 1382.4 987.9 1382.4 992 1378.6 1000 1378.4 1008 1378.2

1013 1382.5 1013.3 1382.4 1063.3 1382.4

Manning's n Values nUIF 3
Sta n Val Sta n Val Sta n Val

982.9 .1 987.9 .018 1013 .05

Bank Sta: left Right lengths: left Channel Right Coeff Contr. Expan.
987.9 1013 295 295 295 .1 .3

CROSS SECTION RIVER: 71 St. Channel
REACH: lower Reach RS: 37048

INPUT
Description: 71st St. Channel
Station Elevation Data nUIF 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
940 1379.4 990.1 1379.4 990.3 13n.8 992.7 13n.3 1000 13n.3

1007.3 13n.3 1009.6 13n.6 1010.1 1379.5 1060 1379.5

Manning's n Values nUIF 3
Sta n Val Sta n Val Sta n Val
940 .1 990.1 .018 1010.1 .1

Bank Sta: left Right lengths: left Channel Right Coeff Contr. Expan.
990.1 1010.1 136 136 136 .1 .3

CROSS SECTION RIVER: 71 St. Channel
REACH: lower Reach RS: 36912

INPUT
Description: 71st St. Channel
Station Elevation Data nUIF 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
937 1379.4 987 1379.4 987.2 13n.3 996.2 1376.4 1000 1376.4

1003.8 1376.3 1006.8 13n.1 1007.3 1379.7 1057.3 1379.7

Manning's n Values nUIF 3
Sta n Val Sta n Val Sta n Val
937 .1 987 .02 1007.3 .1

Bank Sta: left. Right lengths: left Channel Right Coeff Contr. Expan.
987 1007.3 200 200 200 .1 .3

CROSS SECTION RIVER: 71 St. Channel
REACH: lower Reach RS: 36712

INPUT
Description: 71st St. Channel
Station Elevation Data nUIF 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
942.3 1376.3 992.3 1376.3 995.3 1375.6 1000 1375.6 1004.8 1375.6

1007.8 1376.4 1057.8 1376.4

Manning's n Values nUIF 3
Sta n Val Sta n Val Sta n Val

942.3 .1 992.3 .02 1007.8 .1

Bank Sta: left Right lengths: left Channel Right Coeff Cont r • Expan.
992.3 1007.8 48 48 48 .1 .3

CROSS SECTION RIVER: 71 St. Channel
REACH: lower Reach RS: 36664

INPUT
Description: 71st St. Channel
Station Elevation Data nun= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
941.9 1375.8 991.9 1375.8 995.3 1375.2 1000 1375.2 1004.7 1375.2

1008.1 1375.8 1058.1 1375.8

Manning's n Values nUIF 3
Sta n Val Sta n Val Sta n Val

941.9 .1 991.9 .02 1008.1 •1

Bank Sta: left Right lengths: left Channel Right Coeff Contr. EXP<ln.
991.9 1008.1 85 85 85 .1 .3

CROSS SECTION RIVER: 71 St. Channel
REACH: lower Reach RS: 36579

INPUT
Description: 71st St. Channel
Station Elevation Data nUIF 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
941.9 1375.6 991.9 1375.6 995.2 1374.7 1000 1374.7 1004.9 1374.7

1006.9 1375.5 1011.9 1375.5

Manning's n Values nUIF 3
Sta n Val Sta n Val Sta n Val

941.9 .1 991.9 .02 1006.9 .035

Bank Sta: left Right lengths: left Channel Right Coeff Contr. Expan.
991.9 1006.9 273 273 273 .1 .3



CROSS SECT ION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 36306

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
937.46 1373.71 987.46 1373.71
1052.9 1373.65

6
Sta Elev

990.64 1372.86
Sta Elev Sta Elev

1000 1372.85 1002.9 1373.65

Manning's n Values
Sta n Val Sta

937.46 .035 987.46

num= 3
n Val Sta

.016 1002.9
n Val

.035

Bank Sta: Left Right
987.46 1002.9

CROSS SECTI ON
REACH: Lower Reach

Lengths: Left Channel Right
73 73 73

RIVER: 71 St. Channel
RS: 36233

Coeff Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
935.3 1372.71 985.3 1372.71

1015.85 1372.64 1065.85 1372.64

7
Sta Elev

985.4 1372.21
Sta Elev Sta Elev

1000 1372.05 1015.75 1372.14

Manning's n Values
Sta n Val Sta

935.3 .035 985.3

nun: 3
n Val Sta

.016 1015.85
n Val

.035

Bank Sta: Left Right
985.3 1015.85

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
145 145 145

RIVER: 71 St. Channel
RS: 36088

Coeff. Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
934.61371.71 984.6 1371.71

1016.1 1371.71 1066.1 1371.71

7
Sta Elev

984.7 1371.21
Sta Elev

1000 1370.86
Sta Elev

1016 1371.21

Manning's n Values
Sta n Val Sta

934.6 .035 984.6

num= 3
n Val Sta

.016 1016.1
n Val

.035

Bank Sta: Left Right
984.6 1016.1

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
243 243 243

RIVER: 71 St. Channel
RS: 35845

Coeff. Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
934.6 1370.09 984.6 1370.09

1016.1 1370.09 1066.1 1370.09

7
Sta Elev

984.7 1369.59
Sta Elev

1000 1369.45
Sta Elev

1016 1369.59

Manning's n Values
Sta n Val Sta

934.6 .035 984.6

m.m= 3
n Val Sta

.016 1016.1
n Val

.035

Bank Sta: Left Right
984.6 1016.1

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
352 352 352

RIVER: 71 St. Channel
RS: 35493

Coeff Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
934.6 1368.08 984.6 1368.08

1016.1 1368.07 1066.1 1368.07

7
Sta Elev

984.7 1367.58
Sta Elev

1000 1367.25
Sta Elev

1016 1367.57

Manning's n Values
Sta n Val Sta

934.6 .035 984.6

num= 3
n Val Sta

.016 1016.1
n Val

.035

Bank Sta: Left Right
984.6 1016.1

CROSS SECTI ON
REACH: Lower Reach

Lengths: Left Channel Right
82 82 82

RIVER: 71 St. Channel
RS: 35411

Coeff Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
934.5 1367.52 984.5 1367.52

1016.1 1367.53 1066.1 1367.53

7
Sta Elev

984.6 1367.02
Sta Elev

1000 1366.83
Sta Elev

1016 1367.03

Manning's n Values
Sta n Val Sta

934.5 .035 984.5

nun= 3
n Val Sta

.016 1016.1
n Val

.035



Bank Sta: Left Right
984.5 1016.1

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
100 100 100

RIVER: 71 St. Channel
RS: 35311

Coeff Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
911.3 1367.1 961.3 1367.1

1012.8 1366.44 1032.6 1366.61

9
Sta Elev Sta Elev

961.4 1366.6 987.2 1366.27
1032.71367.11 1082.7 1367.11

Sta
1000

Elev
1366

Manning's n Values
Sta n Val Sta

911.3 .025 961.3

num= 3
n Val Sta

.016 1032.7
n Val

.025

Bank Sta: Left Right Lengths: Left Channel Right
961.3 1032.7 59 59 59

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr. Expan.
.1 .3

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 35252

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
987 1366.8 988 1366.8

1010.2 1367.2 1011.2 1367.2

7
Sta
994

Elev
1365

Sta Elev
1000 1365.1

Sta Elev
1006 1365.1

Manning's n Values
Sta n Val
987 .035

num= 3
Sta n Val Sta n Val
988 .018 1010.2 .035

Bank Sta: Left Right
988 1010.2

CROSS SECTION,
REACH: Lower Reach

Lengths: Left Channel Right
229 229 229

RIVER: 71 St. Channel
RS: 35023

Coeff Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
988.3 1365.4 989.3 1365.4 994.1 1363.7 1000 1363.8 1005.9 1364

1009.3 1365.4 1010.3 1365.4

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

988.3 .035 989.3 .018 1009.3 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expcln.
989.3 1009.3 150 150 150 .1 .3

CROSS SECTION RIVER: 71 St. Channel
REACH: Lower Reach RS: 34873

INPUT
Description: 71st St. Channel
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
989 1364.8 990 1364.8 994.2 1363.4 1000 1363.3 1005.9 1363.3

1010.9 1365 1011.9 1365

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
989 .035 990 .018 1010.9 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
990 1010.9 200 200 200 .1 .3

CROSS SECT ION RIVER: 71 St. Channel
REACH: Lower Reach RS: 34673

INPUT
Description: 71st St. Channel
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
988.4 1364.6 989.4 1364.6 993.8 1362.7 1000 1362.7 1006.2 1362.7

1010.4 1364.4 1011.4 1364.4

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

988.4 .035 989.4 .018 1010.4 .035

Bank Sta: Left Right
989.4 1010.4

CROSS SECT ION
REACH: Lower Reach

Lengths: Left Channel Right
295 295 295

RIVER: 71 St. Channel
RS: 34378

Coeff Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
961.2 1363.6 962.2 1363.6

7
Sta

992.2
Elev
1355

Sta
1000

Elev Sta Elev
1355 1007.8 1355.1



1032 1360.9 1057 1360.9

Manning's n Values
Sta n Val Sta

961.2 .035 962.2

nl.llF
n Val

.03

3
Sta

1032
n Val

.035

Bank Sta: Left Right
962.2 1032

Lengths: Left Channel Right
40 40 40

Coeff Contr. Expan.
.1 .3

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 34338

Sta Elev
989 1354.28

1055 1361.35

INPUT
Description: 71st St. Channel -, Upstream Face of Culvert
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev
969 1361.35 970 1361.35 972 1354.28

1011 1354.28 1028 1354.28 1030 1361.35

Sta Elev
1000 1354.28

Manning's n Values
Sta n Val
969 .035

num=
Sta n Val
970 .03

3
Sta

1030
n Val

.035

EXp<ln.
.5

Coeff Contr.
.3

Right
31

RIVER: 71 St. Channel
RS: 34322

Right Lengths: Left Channel
1030 31 31

num= 2
Elev Permanent

Bank Sta: Left
970

Ineffective Flow
Sta L Sta R

888 F
888 F

CULVERT
REACH: Lower Reach

INPUT
Description: Mescal Drive 2-10'x6'x30'
Distance from Upstream XS = 1
Deck/Roadway Yidth = 25
Yei r Coeffi ci ent 3
Upstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
970 1361.61 1030 1361.61

Upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev
969 1361.35 970 1361.35

1011 1354.28 1028 1354.28

n Val
.035

) Manning's n Values
Sta n Val
969 .035

num=
Sta n Val
970 .03

9
Sta Elev
972 1354.28

1030 1361.35

3
Sta

1030

Sta Elev
989 1354.28

1055 1361.35

Sta Elev
1000 1354.28

Bank Sta: Left
970

Ineffective Flow
Sta L Sta R

888 F
888 F

Right Coeff Contr.
1030 .3

num= 2
Elev Permanent

Expan.
.5

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
970 1360.72 1030 1360.72

Downstream Bridge Cross Section Data
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev
969 1361.05 970 1361.05 972 1353.8

1011 1353.8 1028 1353.8 1030 1361.05

Sta Elev
989 1353.8

1055 1361.05

Sta Elev
1000 1353.8

Manning's n Values
Sta n Val
969 .035

num=
Sta n Val
970 .03

3
Sta

1030
n Val

.02

Bank Sta: Left
970

Ineffective Flow
Sta L Sta R

888 F
888 F

Right Coeff Contr.
1030 .3

num= 2
Elev Permanent

Expan.
.5

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 design
Yeir crest shape

Number of Culverts =

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

flow = .95
1361.61

=Broad Crested

Culvert Name Shape Rise Span
Culvert #1 Box 6 10
FHYA Chart # 8 - flared wingwalls
FHYA Scale # 1 - Yingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef

1 30 .013 .5 1
Number of Barrels = 2



Upstream Elevation = 1354.28
Centerline Stations

Sta. Sta.
994 1006

Downstream Elevation = 1353.8
Centerline Stations

Sta. Sta.
994 1006

CULVERT OUTPUT Profile #PF 1
Culvert 10 : Culvert #1

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. eft)
W.S. us. eft)
E.G. OS eft)
W.S. OS eft)
Delta EG (ft)
Delta ws eft)
E.G. IC eft)
E.G. OC eft)
Culvert Control
Culv WS Inlet (ft)
Culv WS outlet (ft)
Culv Nml Depth eft)
Culv Crt Depth eft)

660.00
2

330.00
1360.19
1359.71
1359.69
1359.22

0.49
0.50

1359.43
1360.19
outlet

1359.09
1359.22

1.86
3.23

Culv Ful Lngh eft)
Culv Vel US eft/s)
Culv VelDS eft/s)
Culv Inv El Up eft)
Culv Inv El On eft)
Culv Frctn Ls (ft)
Culv Ext Lss eft)
Culv Ent Lss eft)
Q Wei r ecfs)
Weir Sta Lft (ft)
Weir Sta Rgt eft)
Weir Subnerg
Weir Max Depth eft)
Wei r Avg Depth eft)
Wr Flw Area esq ft)
Min El Weir Flow eft)

6.86
6.09

1354.28
1353.80

0.03
0.10
0.37

1361.62

CULVERT OUTPUT Profile #PF 2
Culvert 10 : Culvert #1

Culv Q ecfs)
# Barrels
Q Barrel ecfs)
E.G. US. eft)
W.S. US. eft)
E.G. OS eft)
W.S. OS eft)
Delta EG eft)
Delta WS eft)
E.G. IC (ft)
E.G. OC eft)
Culvert Control
Culv WS Inlet eft)
Culv WS Outlet eft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

956.22
2

478.11
1363.07
1362.94
1361.69
1361.53

1.38
1.42

1362.58
1363.07
OUtlet

1360.28
1359.80

4.14

Culv Ful Lngh eft)
Culv Vel US eft/s)
Culv VelDS eft/s)
Culv Inv El Up (ft)
Culv Inv El On eft)
Culv Frctn Ls (ft)
Culv Ext Lss eft)
Culv Ent Lss (ft)
Q Wei r ecfs)
Weir Sta Lft eft)
Weir Sta Rgt eft)
Weir Subrnerg
Weir Max Depth eft)
Weir Avg Depth eft)
Wr Flw Area esq ft)
Min El Weir Flow (ft)

30.00
7.97
7.97

1354.28
1353.80

0.06
0.83
0.49

491.78
969.00

1055.00
0.04
1.72
1.54

132.01
1361.62

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 34307

Sta Elev
989 1353.8

1055 1361.05

INPUT
Description: 71st St. Channel -, Downstream Face of Culvert
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev
969 1361.05 970 1361.05 972 1353.8

1011 1353.8 1028 1353.8 1030 1361.05

Sta Elev
1000 1353.8

Manning's n Values
Sta n Val
969 .035

nUIF
Sta n Val
970 .03

3
Sta

1030
n Val

.02

Ex~n.

.5
Coeff Contr.

.3
Right

62

RIVER: 71 St. Channel
RS: 34245

Right Lengths: Left Channel
1030 62 62

num= 2
Elev Permanent

Bank Sta: Left
970

Ineffective Flow
Sta L Sta R

888 F
888 F

CROSS SECTION
REACH: Lower Reach

INPUT
Description: 71st St. Channel
Station Elevation Data nUIF 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
973.1 1360.5 974.1 1360.5 991 1355.7 996.2 1353.5 1000 1353.5

1003.8 1353.5 1027 1360 1052 1360

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

973.1 .035 974.1 .03 1027 .02

Bank Sta: Left Right
974.1 1027

Lengths: Left Channel Right
413 413 413

Coeff Contr. Expan.
.1 .3

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 33832

INPUT
Description: 71st St. Channel
Station Elevation Data nUIF

Sta Elev Sta Elev
980 1357.6 999.5 1351.5

1031 1357

6
Sta Elev Sta Elev

1000 1351.5 1000.5 1351.5
Sta

1016
Elev
1357

Manning's n Values 3



Sta n Val
980 .035

Sta n Val
980 .035

Sta n Val
1016 .03

Bank Sta: Left Right
980 1016

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
386 386 386

RIVER: 71 St. Channel
RS: 33446

Coeff Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
981 1355.9 983 1355.9

1019 1355.9 1039 1355.9

7
Sta Elev
992 1349.5

Sta Elev
1000 1349.5

Sta Elev
1008 1349.5

Manning's n Values
Sta n Val
981 .035

num=
Sta n VaL
983 .035

3
Sta n Val

1019 .1

Bank Sta: Left Right
983 1019

CROSS SECT ION
REACH: Lower Reach

Lengths: Left ChanneL Right
33 33 33

RIVER: 71 St. ChanneL
RS: 33413

Coeff Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel - Upstream Face of Culvert
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta ELev Sta ELev
981 1355.6 984 1355.6 984.5 1349.8 1000 1349.8 1015.5 1349.8

1021.3 1355.7 1041.3 1355.7

Manning's n Values
Sta n VaL
981 .035

num= 3
Sta n Val Sta n VaL
984 .035 1021.3 .1

Bank Sta: Left Right Lengths: Left ChanneL Right
984 1021.3 61 61 61

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr. Expan.
.3 .5

CULVERT
REACH: Lower Reach

RIVER: 71 St. ChanneL
RS: 33382

INPUT
Description: Sahuaro Drive 3-10'x5'x60'
Distance from Upstream XS = 1
Deck/Roadway lJidth 59
lJeir Coefficient 3
Upstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
978 1356.8 1042 1356.8

Upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev
981 1355.6 984 1355.6

1021.3 1355.7 1041.3 1355.7

7
Sta Elev

984.5 1349.8
Sta ELev ~ta Elev

1000 1349.8 1015.5 1349.8

Manning's n Values
Sta n Val
981 .035

num= 3
Sta n Val Sta n VaL
984 .035 1021.3 .1

Bank Sta: Left Right Coeff Contr. Expan.
984 1021.3 .3.5

Ineffective FLow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
950 1356.22 1050 1356.22

Downstream Bridge Cross Section Data
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev
959 1355.1 984 1355.1 984.5 1349.3

1021.3 1355.2 1046.3 1355.2

Sta ELev Sta Elev
1000 1349.3 1015.5 1349.3

Manning's n Values
Sta n Val
959 .1

num= 3
Sta n Val Sta n Val
984 .03 1021.3 .1

Bank Sta: Left Right Coeff Contr. Expan.
984 1021.3 .3.5

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Upstream Embankment side slope 0 horiz. to 1.0 vertical
Downstream Embankment side slope 0 horiz. to 1.0 vertical
Maximum aLlowable submergence for weir flow = .95
Elevation at which weir flow begins 1357.38



=Broad Crested

Energy head used in spillway design
Spillway height used in design
Yeir crest shape

Number of Culverts =
Cuivert Name Shape Rise Span
Culvert #1 Box 5 10
FHYA Chart # 8 - flared wingwalls
FHYA Scale # 1 - Yingwall flared 30 to 75 deg.
Solution Criteria =Highest u.S. EG
Culvert Upstrm Oist Length n Value Entrance Loss Coef Exit Loss Coef

1 60 .013 .5 1
Number of Barrels = 3
Upstream Elevation = 1349.8
Centerline Stations

Sta. Sta. Sta.
989.5 1000 1010.5

Oownstream Elevation = 1349.3
Centerline Stations

Sta. Sta. Sta.
989.5 1000 1010.5

CULVERT OUTPUT Profile #PF
Culvert ID : Culvert #1

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
Y.S. US. (ft)
E.G. DS (ft)
Y.S. DS (ft)
Delta EG (ft)
Delta YS (ft)
E.G. IC (ft)
E.G. DC (ft)
Culvert Control
Culv YS Inlet (ft)
Culv YS OUtlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

793.00
3

264.33
1355.20
1354.79
1354.86
1354.49

0.34
0.31

1354.27
1355.20
Outlet

1354.80
1354.30

2.79

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS (ft/s)
Culv Inv El Up (ft)
Culv Inv El Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Wei r (cfs)
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Sul:rnerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

60.00
5.29
5.29

1349.80
1349.30

0.31
0.06
0.22

1357.38

CULVERT OUTPUT Profile #PF 2
Culvert ID : Culvert #1

Cui v Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
Y.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. DC (ft)
Culvert .Control
culv WS Inlet (ft)
Culv YS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

1136.13
3

378.71
1358.79
1358.38
1357.n
1357.32

1.01
1.06

1357.78
1358.79
Outlet

1354.80
1354.30

3.54

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS (ft/s)
Culv Inv El Up (ft)
Culv Inv El Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Yeir (cfs)
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Submerg
Yeir Max Depth (ft)
Yeir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

60.00
7.57
7.57

1349.80
1349.30

0.13
0.44
0.45

507.87
981.00

1041.30
0.26
1.99
1.99

120.00
1357.38

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 33352

INPUT
Description: 71st St. Channel - Downstream Face of Culvert
Station Elevation Data nun= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
959 1355.1 984 1355.1 984.5 1349.3 1000 1349.3 1015.5 1349.3

1021.3 1355.2 1046.3 1355.2

Manning's n Values
Sta n Val
959 .1

num= 3
Sta n Val Sta
984 .03 1021.3

n Val
.1

Bank Sta: Left Right Lengths: Left Channel Right
984 1021.3 62 62 62

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr. Expan.
.3 .5

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 33290

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
958.5 1355.3 978.5 1355.3

1018.5 1354.9 1038.5 1354.9

7
Sta Elev

993.5 1349.1
Sta Elev Sta Elev

1000 1349.2 1006.5 1349.2

Manning's n Values
Sta n Val Sta

958.5 .1 978.5

nlllF 3
n Val Sta

.03 1018.5
n Val

.1



Bank Sta: Left Right
978.5 1018.5

Lengths: Left Channel Right
391 391 391

Coeff Contr. Expan.
.1 .3

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 32899

INPUT
Description: 71st St. Channel - Upstream Face of Culvert
Station Elevation Data num= 7

Sta ELev Sta ELev Sta ELev Sta
973.9 1354.4 993.9 1354.4 995.1 1342 1000

1006.2 1354.4 1026.2 1354.4

ELev
1342

Sta
1005

ELev
1342

Manning's n VaLues
Sta n VaL Sta

973.9 .1 993.9

num= 3
n Val Sta

.018 1006.2
n VaL

•1

Bank Sta: Left Right Lengths: Left ChanneL Right
993.9 1006.2 357 357 357

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr. Expan.
.3 .5

CULVERT
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 32713

INPUT
Description: Shea Boulevard 1-10'x9'x341'
Distance from Upstream XS = 15
Deck/Roadway Width = 340
Weir Coefficient 3
Upstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
984 1354.33 1016 1354.33

Upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev
973.9 1354.4 993.9 1354.4

1006.2 1354.4 1026.2 1354.4

7
Sta

995.1
Elev
1342

Sta
1000

Elev
1342

Sta
1005

Elev
1342

Manning's n Values
Sta n Val Sta

973.9 .1 993.9

num= 3
n Val Sta

.018 1006.2
n Val

.1

)
Bank Sta: Left Right Coeff Contr.

993.9 1006.2 .3
Ineffective Flow num= 2

Sta L Sta R Elev Permanent
888 F
888 F

Expan.
.5

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
984 1351 1016 1351

Downstream Bridge Cross Section Data
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev
964.4 1349.4 984.4 1349.4 994 1340.66

1015.1 1350.2 1035.1 1350.2

Sta Elev
1000 1340.66

Sta Elev
1006 1340.66

Manning's n Values
Sta n Val Sta

964.4 .018 984.4

num= 3
n VaL Sta

.018 1015.1
n VaL

.1

Bank Sta: Left Right Coeff Contr.
984.4 1015.1 .3

Ineffective FLow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Expan.
.5

= Broad Crested

o horiz. to 1.0 vertical
o horiz. to 1.0 verticaL

.95flow =

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 design
Weir crest shape

Number of Culverts =
Culvert Name Shape Rise Span
Culvert #1 Box 9 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 Exit Loss Coef

15 341 .013 .5 1
Upstream Elevation = 1342

CenterLine Station = 1000
Downstream ELevation = 1340.66

Centerline Station = 1000

CULVERT OUTPUT Profile #PF
Culvert ID : Culvert #1



Culv Q (ds) 793.00 Culv Ful Lngh (ft)
# Barrels 1 Culv Vel us (ft/s) 13.67
Q Barrel (ds) 793.00 Culv Vel DS (ft/s) 12.27
E.G. US. (ft> 1352.15 Culv Inv El Up (ft) 1342.00
W.S. US. (ft> 1351.03 Culv Inv El Dn (ft) 1340.66
E.G. DS (ft) 1348.87 culv Frctn Ls (ft) 1.24
W.S. DS (ft) 1347.12 Culv Ext Lss (ft) 0.59

)Delta EG (ft) 3.28 Culv Ent Lss (ft) 1.45
Delta WS (ft) 3.91 Q Wei r (ds)
E.G. IC (ft) 1351.37 Weir Sta Lft (ft)
E.G. OC eft) 1352.15 Weir Sta Rgt (ft)
Culvert Control Outlet Weir Submerg
Culv WS Inlet (ft) 1347.80 Weir Max Depth (ft)
Culv WS Outlet (ft) 1347.12 Weir Avg Depth (ft)
Culv Nml Depth (ft) 5.75 Wr Flw Area (sq ft)
Culv Crt Depth (ft) 5.80 Min El Weir Flow (ft) 1354.34

Note:

Note:

During supercritical analysis, the culvert direct step method went to normal depth. The
program then assumed normal depth at the outlet.
During the supercritical calculations a hydraulic jump occurred inside of the culvert.

CULVERT OUTPUT Profile #PF 2
Culvert ID : Culvert #1

Culv Q (cfs)
# Barrels
Q Barrel (ds)
E.G. Us. (ft)
W.S. us. (ft)
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

1161.26
1

1161.26
1356.50
1353.69
1351.89
1351.24

4.60
2.45

1356.28
1356.50
Outlet

1351.00
1349.66

7.48

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS (ft/s)
Culv Inv El Up (ft)
Culv Inv El Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Wei r (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 El Weir Flow (ft)

341.00
12.90
12.90

1342.00
1340.66

1.38
1.93
1.29

482.74
973.90

1026.20
0.00
2.16
2.12

110.63
1354.34

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 32542

Sta Elev
1006 1340.66

INPUT
Description: 71st St. Channel - Downstream Face of Culvert
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev
964.4 1349.4 984.4 1349.4 994 1340.66 1000 1340.66

1015.1 1350.2 1035.1 1350.2

Manning's n Values
Sta n Val Sta

964.4 .018 984.4

num= 3
n Val Sta

.018 1015.1
n Val

•1

Bank Sta: Left Right Lengths: Left Channel Right
984.4 1015.1 150 150 150

Ineffective Flow nUlF 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr. Expan.
.3 .5

CROSS SECTI ON
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 32392

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
964.4 1348.9 984.4 1348.9

1015.1 1349.8 1035.1 1349.8

7
Sta Elev

999.5 1340.2
Sta Elev Sta Elev

1000 1340.2 1000.5 1340.2

Manning's n Values
Sta n Val Sta

964.4 .018 984.4

num= 3
n Val Sta

.018 1015.1
n Val

.1

Bank Sta: Left Right
984.4 1015.1

CROSS SECTI ON
REACH: Lower Reach

Lengths: Left Channel Right
368 368 368

RIVER: 71 St. Channel
RS: 32024

Coeff Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel - Upstream Face of Culvert
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
969.3 1345.2 989.3 1345.2 990.91 1336.38 1000 1336.38 1008.5 1336.38

1008.7 1345.2 1028.7 1345.2

Manning's n Values
Sta n Val Sta

969.3 .018 989.3

num= 3
n Val Sta

.018 1008.7
n Val

.1

Bank Sta: Left Right Lengths: Left Channel Right
989.3 1008.7 72 72 72

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

Coeff Contr. Expan.
.3 .5



888 F
888 F

CULVERT
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 31988

INPUT

)
Description: Cochise Road 2-8'x6'x70'
Distance from Upstream XS = 1
Deck/Roadway Wi dth 70
Weir Coefficient 3
Upstream Deck/Roadway Coordinates

nlllF 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
987 1344.35 1012 1344.35

7
Sta Elev

990.91 1336.38

Upstream Bridge Cross Section Data
Station Elevation Data nlllF

Sta Elev Sta Elev
969.3 1345.2 989.3 1345.2

1008.7 1345.2 1028.7 1345.2

Sta Elev Sta Elev
1000 1336.38 1008.5 1336.38

Manning's n Values
Sta n Val Sta

969.3 .018 989.3

nlllF 3
n Val Sta

.018 1008.7
n Val

.1

Bank Sta: Left Right Coeff Contr. Expan.
989.3 1008.7 .3.5

Ineffective Flow nlllF 2
Sta L Sta R Elev Permanent

888 F
888 F

Downstream Deck/Roadway Coordinates
nlllF 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
987 1344.35 1012 1344.35

Downstream Bridge Cross Section Data
Station Elevation Data nlllF 8

Sta Elev Sta Elev Sta Elev
984.83 1345.08 989.83 1345.11 990.11 1336.43
1012.2 1345.3 1013.2 1345.3 1013.3 1346

Sta Elev Sta Elev
1000 1336.43 1010.08 1336.43

Manning's n Values
Sta n Val Sta

984.83 .03 989.83

nlllF 3
n Val Sta

.018 1012.2
n Val

.03

) Bank Sta: Left Right Coeff Contr.
989.83 1012.2 .3

Ineffective Flow nlllF 2
Sta L Sta R Elev Permanent

888 F
888 F

Expan.
.5

= Broad Crested

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95flow =

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 deSIgn
Weir crest shape

Number of Culverts =
Culvert Name Shape Rise Span
Culvert #1 Box 6 8
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

1 70 .013 .5 1
Number of Barrels = 2
Upstream Elevation = 1336.38
Centerline Stations

Sta. Sta.
995.5 1004.5

Downstream Elevation = 1336.43
Centerline Stations

Sta. Sta.
995.5 1004.5

CULVERT OUTPUT Profile #PF 1
Culvert 10 : Culvert #1

)

Culv Q (ds)
# Barrels
Q Barrel (ds)
E.G. US. (ft)
W.S. US. (ft)
E.G. OS (tt)
W.S. OS (ft)
Delta EG ett)
Delta WS eft)
E.G. IC eft)
E.G. DC eft)
Culvert Control
Culv WS Inlet eft)
Culv WS Outlet eft)
Culv Nml Depth (ft)

777.85
2

388.93
1345.20
1344.76
1344.03
1343.50

1.17
1.26

1343.45
1345.20
OUtlet

1342.38
1342.43

Culv Ful Lngh eft)
Culv Vel US (ft/s)
Culv VelDS eft/s)
Culv Inv El Up (ft)
Culv Inv El On (ft)
Culv Frctn Ls eft)
Culv Ext Lss (ft)
Culv Ent Lss eft)
Q Weir (ds)
Weir Sta Lft eft)
Weir Sta Rgt eft)
Weir submerg
Weir Max Depth eft)
Weir Avg Depth (ft)
Wr Flw Area esq ft)

70.00
8.10
8.10

1336.38
1336.43

0.17
0.49
0.51

45.15
989.30

1008.70
0.00
0.85
0.84

16.37



Culv Crt'Depth (ft) 4.19 Min El Weir Flow (ft) 1344.36

Warning: During the culvert inlet computations, the program could not balance the culvert/weir flow.
The reported inlet energy grade answer may not be valid.

CULVERT OUTPUT Profile #PF 2
Culvert 10 : Culvert #1

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W.S. US. (ft)
E.G. OS (ft)
W.S. OS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS 'OUtlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

845.24
2

422.62
1347.77
1346.81
1346.90
1345.76

0.87
1.05

1346.93
1347.77
OUtlet

1342.38
1342.43

4.43

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv VelDS (ft/s)
Culv Inv El Up (ft)
Culv Inv El On (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 Slbnerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

70.00
8.80
8.80

1336.38
1336.43

0.20
0.07
0.60

857.76
969.30

1028.70
0.30
3.41
2.84

168.53
1344.36

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 31952

INPUT
Description: 71st St. Channel - Downstream Face of Culvert
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
984.83 1345.08 989.83 1345.11 990.11 1336.43 1000 1336.43 1010.08 1336.43
1012.2 1345.3 1013.2 1345.3 1013.3 1346

Manning's n Values
Sta n Val Sta

984.83 .03 989.83

num= 3
n Val Sta

.018 1012.2
n Val

.03

Bank Sta: Left Right Lengths: Left Channel Right
989.83 1012.2 295 295 295

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr. Expan.
.3 .5

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 31657

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
979.77 1343.4 979.78 1340.95

1012.68 1343.4 1017.68 1343.4

7
Sta Elev Sta Elev Sta Elev

984.78 1340.95 999.44 1336.5 1000.5 1336.57

Manning's n Values
Sta n Val Sta

979.77 .018 984.78

num= 3
n Val Sta

.018 1012.68
n Val

.018

Bank Sta: Left Right
984.78 1012.68

Lengths: Left Channel Right
365 365 365

Coeff Contr. Expan.
.1 .3

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 31292

Elev Sta Elev
1342.2 986.1 1335.58
1342.2 1018.1 1344

INPUT
Description: 71st St. Channel - Upstream Face of Culvert
Station Elevation Data num= 9

Sta Elev Sta Elev Sta
979.9 1344 980 1342.2 985

1013.93 1335.62 1017 1342.2 1018

Sta Elev
1000 1335.8

Manning's n Values
Sta n Val

979.9 .03

num=
Sta n Val
985 .018

3
Sta n Val

1017 .03

Expan.
.5

Coeff Contr.
.3

Right
100

RIVER: 71 St. Channel
RS: 31242

Right Lengths: Left Channel
1017 100 100

num= 2
Elev Permanent

Bank Sta: Left
985

Ineffective Flow
Sta L Sta R

888 F
888 F

CULVERT
REACH: Lower Reach

INPUT
Description: 3 - 8' x 5' RCBC @ Gold Dust
Distance from Upstream XS = 1
Deck/Roadway Width 70
Weir Coefficient 3
Upstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
975 1342. 1 1020 1342. 1

Upstream Bridge Cross Section Data



Station Elevation Data nUlF 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

979.9 1344 980 1342.2 985 1342.2 986.1 1335.58 1000 1335.8
1013.93 1335.62 1017 1342.2 1018 1342.2 1018.1 1344

Manning's n Values nUlF 3
Sta n Val Sta n Val Sta n Val

979.9 .03 985 .018 1017 .03

Bank Sta: Left Right Coeff Cont r . Expan.
985 1017 .3 .5

Ineffective Flow nUlF 2
Sta L Sta R Elev Permanent

888 F
888 F

Downstream Deck/Roadway Coordinates
nUlF 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
960 1341.2 1030 1341.2

Downstream Bridge Cross Section Data
Station Elevation Data nUlF 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
968.9 1343 969 1341.3 986 1334.9 1000 1334.9 1014 1334.9

1024 1341.9 1024.1 1343

Manning's n Values
Sta n Val

968.9 .035

nUlF
Sta n Val
969 .035

3
Sta

1024
n Val

.035

Bank Sta: Left
969

Ineffective Flow
Sta L Sta R

888 F
888 F

Right Coeff Contr.
1024 .3

nUlF 2
Elev Permanent

Expan.
.5

=Broad Crested

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95

=
flow =

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 design
Yeir crest shape

Number of Culverts = 1

Culvert Name Shape Rise Span
Gold Dust Box 5 8
FHYA Chart # 8 - flared wingwalls
FHYA Scale # 1 - Yingwall flared 30 to 75 deg.
Solution Criteria =Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef

3.5 93 .013 .5 1
Number of Barrels = 3
Upstream Elevation = 1335.7
Centerline Stations

Sta. Sta. Sta.
991 1000 1009

Downstream Elevation = 1334.9
Centerline Stations

Sta. Sta. Sta.
991 1000 1009

CULVERT OUTPUT Profile #PF
Culvert 10 : Gold Dust

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E;G. US. (ft)
Y.S. US. (ft)
E.G. OS (ft)
Y.S. OS (ft)
Del ta EG (ft)
Del ta WS (ft)
E.G. IC (ft)
E.G. DC (ft)
Culvert Control
Culv YS Inlet (ft)
Culv WS OUtlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

823.00
3

274.33
1341.44
1340.95
1340.30
1339.72

1.15
1.23

1341.05
1341.44
Outlet

1339.18
1339.72

2.45
3.32

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv VelDS (ft/s)
Culv Inv El Up (ft)
Culv Inv El On (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Wei r (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 El Yeir Flow (ft)

9.85
7.12

1335.70
1334.90

0.18
0.21
0.75

1342.11

CULVERT OUTPUT Profile #PF 2
Culvert 10 : Gold Dust

Culv Q (cfs) 1180.32 Culv Ful Lngh (ft) 93.00
) # Barrels 3 Culv Vel US (ft/s) 9.84

Q Barrel (cfs) 393.44 Culv VelDS (ft/s) 9.84
E.G. US. (ft) 1344.87 Culv Inv El Up (ft) 1335.70
W.S. US. (ft) 1344.22 Culv Inv El On (ft) 1334.90
E.G. OS (ft) 1342.69 Culv Frctn Ls (ft) 0.39
Y.S. OS (ft) 1342.23 Culv Ext Lss (ft) 1.04
Delta EG (ft) 2.18 Culv Ent Lss (ft) 0.75
Del ta WS (ft) 1.99 Q Yei r (cfs) 522.68
E.G. IC (ft) 1344.29 Weir Sta Lft (ft) 979.90
E.G. OC (ft), 1344.87 Yeir Sta Rgt (ft) 1018.10



Culvert Control Outlet \Ie r Su!:merg 0.04
Culv WS Inlet (ft) 1340.70 \Ie r Max Depth (ft) 2.77
Culv WS OUtlet (ft) 1339.90 \Ie r Avg Depth (ft) 2.75
Culv Nml Depth (ft) Wr Flw Area (sq ft) 105.03
Culv Crt Depth (ft) 4.22 Min El \leir Flow (ft) 1342.11

CROSS SECTION RIVER: 71 St. Channel
REACH: Lower Reach RS: 31192

INPUT
Description: 71st St. Channel - Downstream Face of CuLvert
Station Elevation Data nuTF 7

Sta Elev Sta ELev Sta Elev Sta Elev
968.9 1343 969 1341.3 986 1334.9 1000 1334.9

1024 1341.9 1024.1 1343

Sta Elev
1014 1334.9

Manning's n Values
Sta n Val

968.9 .035

nun=
Sta n Val
969 .035

3
Sta

1024
n Val

.035

Expan.
.5

Coeff Contr.
.3

Right
126

RIVER: 71 St. Channel
RS: 31066

Right Lengths: Left Channel
1024 126 126

nun= 2
Elev Permanent

Bank Sta: Left
969

Ineffective Flow
Sta L Sta R

888 F
888 F

CROSS SECT ION
REACH: Lower Reach

INPUT
Description: 71st St. Channel
Station Elevation Data numF

Sta Elev Sta Elev
969.8 1343 969.9 1340.9

1002.3 1335 1005.4 1336.4

10
Sta ELev Sta Elev Sta Elev

983.6 1336.6 994.4 1335.1 1000 1335.1
1016.9 1336.7 1033.2 1341.9 1033.3 1343

Manning's n Values
Sta n Val Sta

969.8 .035 969.9

nun= 3
n Val Sta

.035 1033.2
n Val

.035

Bank Sta: Left Right
969.9 1033.2

Lengths: Left Channel Right
177 177 177

Coeff Contr. Expan.
.1 .3

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 30889

INPUT
Description: 71st St. Channel - Upstream Face of Culvert
Station Elevation Data numF 7

Sta Elev Sta Elev Sta Elev Sta Elev
946 1340 956 1340 975 1334.4 1000 1334.4

1044 1339.9 1054 1339.9

Sta Elev
1025 1334.4

Manning's n Values
Sta n Val
946 .035

nun=
Sta n Val
956 .035

3
Sta

1044
n Val

.035

Expan.
.5

Coeff Cont r .
•3

Right
45

RIVER: 71 St. Channel
RS: 30866

Right Lengths: Left Channel
1044 45 45

nUlF 2
Elev Permanent

Bank Sta: Left
956

Ineffective Flow
Sta L Sta R

888 F
888 F

CULVERT
REACH: Lower Reach

INPUT
Description:
Distance from Upstream XS = 1
Deck/Roadway \lidth 40
Weir Coefficient 3
Upstream Deck/Roadway Coordinates

nun= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
940 1339.92 1070 1339.92

Upstream Bridge Cross Section Data
Station Elevation Data nun=

Sta ELev Sta Elev
946 1340 956 1340

1044 1339.9 1054 1339.9

7
Sta Elev
975 1334.4

Sta Elev
1000 1334.4

Sta Elev
1025 1334.4

Manning's n Values
Sta n Val
946 .035

nun=
Sta n Val
956 .035

3
Sta

1044
n Val

.035

Bank Sta: Left
956

Ineffective Flow
Sta L Sta R

888 F
888 F

Right Coeff Contr.
1044 .3

nUlF 2
Elev Permanent

Expan.
.5

Downstream Deck/Roadway Coordinates
numF 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
940 1339.41 1070 1339.41



Downstream Bridge Cross Section Data
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev
923 1339.8 943 1339.8 971 1334.2

1064 1339.7 1084 1339.7

Sta Elev
1000 1334.2

Sta Elev
1026 1334.2

)
Manning's n Values

Sta n Val
923 .035

num=
Sta n Val
943 .035

3
Sta n Val

1064 .035

Bank Sta: Left
943

Ineffective Flow
Sta L Sta R

888 F
888 F

Right Coeff Contr.
1064 .1

num= 2
Elev Permanent

Expan.
.3

Upstream Ellbankffient side slope
Downstream Ellbankment side slope
Maximum allowable submergence for weir
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
~eir crest shape

Number of Culverts =

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

flow = .95
= 1339.92

=Broad Crested

Culvert Name Shape Rise Span
Culvert #2 Box 4 12
FH~A Chart # 8 - flared wingwalls
FH~A Scale # 1 - ~ingwall flared 30 to 75 deg.
Solution Criteria =Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef

1 42 .013 .5 1
Number of Barrels = 4
Upstream Elevation = 1334.42
Centerline Stations

Sta. Sta. Sta. Sta.
980.5 993.5 1006.5 1019.5

Downstream Elevation = 1334.25
Centerline Stations

Sta. Sta. Sta. Sta.
980.5 993.5 1006.5 1019.5

CULVERT OUTPUT Profile #PF 1
Culvert 10 : Culvert #2

) Culv Q eds)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
~.S. US. (ft)
E.G. OS (ft)
~.S. OS (ft)
Delta EG (ft)
Delta \JS eft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv \JS Inlet eft)
Culv \JS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth eft)

823.00
4

205.75
1339.32
1339.13
1339.02
1338.86

0.30
0.27

1337.77
1339.32
OUtlet

1338.42
1338.25

2.09

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv VelDS (ft/s)
Culv Inv El Up (ft)
Culv Inv El On (ft)
Culv Frctn Ls (ft)
Culv Ext Lss eft)
culv Ent Lss (ft)
Q ~eir (cfs)
~eir Sta Lft (ft)
~eir Sta Rgt (ft)
~eir Submerg
~eir Max Depth (ft)
~eir Avg Depth (ft)
~r Flw Area (sq ft)
Min El \Jeir Flow eft)

42.00
4.29
4.29

1334.42
1334.25

0.03
0.12
0.14

1339.93

CULVERT OUTPUT Profile #PF 2
Culvert 10 : Culvert #2

Culv Q eds) 705.23 Culv Ful Lngh eft) 42.00
# Barrels 4 Culv Vel US (ft/s) 3.67
Q Barrel (cfs) 176.31 Culv VelDS (ft/s) 3.67
E. G. US. (ft) 1342.06 Culv Inv El Up eft) 1334.42
\J.S. US. (ft) 1341.93 Culv Inv El On (ft) 1334.25
E.G. OS (ft) 1341.80 Culv Frctn Ls (ft) 0.03
~.S. OS (ft) 1341.72 Culv Ext Lss eft) 0.13
Delta EG (ft) 0.27 Culv Ent Lss eft) 0.10
Delta \JS (ft) 0.20 Q \Jei reds) 997.78
E.G. IC (ft) 1340.58 Yeir Sta Lft (ft) 946.00
E.G. OC (ft) 1342.06 ~eir Sta Rgt eft) 1054.00
Culvert Control Outlet ~eir Submerg 0.84
Culv \JS Inlet (ft) 1338.42 ~eir Max Depth eft) 2.15
Culv \JS Outlet (ft) 1338.25 ~eir Avg Depth eft) 2.14
Culv Nml Depth eft) ~r Flw Area esq ft) 230.92
Culv Crt Depth eft) 1.89 Min El Yeir Flow eft) 1339.93

\Jarning: During the culvert inlet computations, the program could not balance the culvert/weir flow.
The reported inlet energy grade answer may not be valid.

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 30844

INPUT
Description: 71st St. Channel - Downstream Face of Culvert
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev
923 1339.8 943 1339.8 971 1334.2 1000 1334.2

1064 1339.7 1084 1339.7

Sta Elev
1026 1334.2



Manning's n Values
Sta n Val
923 .035

nun=
Sta n Val
943 .035

3
Sta

1064
n Val

.035

)

Expan.
. 3

Coeff Contr.
.1

Right
345

RIVER: 71 St. Channel
RS: 30499

Right Lengths: Left Channel
1064 345 345

nUIF 2
Elev Permanent

Bank Sta: Left
943

Ineffective Flow
Sta L Sta R

888 F
888 F

CROSS SECTION
REACH: Lower Reach

INPUT
Description: 71st St. Channel
Station Elevation Data nUIF

Sta Elev Sta Elev
950.5 1339.8 960.5 1339.8

1016.5 1333.8 1018.5 1333.8

n Val
.035

Manning's n Values
Sta n Val Sta

950.5 .035 960.5

nun=
n Val

.035

9
Sta Elev

990.1 1333.7
1034 1340.3

3
Sta

1034

Sta Elev Sta Elev
1000 1333.5 1009.9 1333.4
1044 1340.3

Bank Sta: Left Right
960.5 1034

Lengths: Left Channel Right
369 369 369

Coeff Contr. Expan.
.1 .3

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 30130

INPUT
Description: 71st St. Channel
Station Elevation Data nUIF

Sta Elev Sta Elev
961.2 1338 971.2 1338

1039.1 1339.3 1039.2 1342

7
Sta Elev

991.3 1332.5
Sta Elev Sta Elev

1000 1332.5 1008.7 1332.4

Manning's n Values
Sta n Val Sta

961.2 .035 971.2

nUIF 3
n Val Sta

.035 1039.1
n Val

.035

Bank Sta: Left Right
971.2 1039.1

Lengths: Left Channel Right
47 47 47

Coeff Contr. Expan.
.3 .5

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 30083

INPUT
Description: 71st St. Channel - Upstream Face of Culvert
Station Elevation Data nun= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
977 1336.1 987 1336.1 987.1 1331.4 1000 1331.55 1012.9 1331.7

1013 1336.1 1023 1336.1

Manning's n Values
Sta n Val
977 .035

nun=
Sta n Val
987 .035

3
Sta

1013
n Val

.035

Bank Sta: Left Right Lengths: Left Channel Right
987 1013 83 83 83

Ineffective Flow nUIF 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr. Expan•
.3 .5

CULVERT
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 30041

INPUT
Description: River STA 300+41, 71 St. Ditch, Lower Reach, Culvert Inlet
Distance from Upstream XS = 1
Deck/Roadway Yidth = 80
Yei r Coefficient 3
Upstream Deck/Roadway Coordinates

nun= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
967 1339.3 1024 1339.3

Upstream Bridge Cross Section Data
Station Elevation Data nUIF

Sta Elev Sta Elev
977 1336.1 987 1336.1

1013 1336.1 1023 1336.1

7
Sta

987.1
Elev

1331.4
Sta Elev Sta Elev

1000 1331.55 1012.9 1331.7

Manning's n Values
Sta n Val
977 .035

nUIF
Sta n Val
987 .035

3
Sta

1013
n Val

.035

Bank Sta: Left
987

Ineffective Flow
Sta L Sta R

888 F
888 F

Right Coeff Contr.
1013 .3

nUIF 2
Elev Permanent

Expan.
.5

Downstream Deck/Roadway Coordinates
nun= 2
Sta Hi Cord La Cord Sta Hi Cord La Cord
967 1339.3 1024 1339.3



Downstream Bridge Cross Section Data
Station Elevation Data num= 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
985.6 1338.6 985.6 1331.2 1000 1331.2 1014.4 1331.2 1014.4 1338.4

Manning's n Values
Sta n Val Sta

985.6 .035 985.6

num= 3
n Val Sta

.035 1014.4
n Val

.035

Bank Sta: Left Right Coeff Contr.
985.6 1014.4 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

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 deSIgn
Yeir crest shape

Number of Culverts =

Expan.
•5

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

flow = .95
1339.3

=Broad Crested

Culvert Name Shape Rise Span
Bernei l Box 6 8
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

1 82 .02 .5 1
Number of Barrels = 3
Upstream Elevation = 1331.55
Centerline Stations

Sta. Sta. Sta.
991.5 1000 1008.5

Downstream Elevation = 1331.2
Centerline Stations

Sta. Sta. Sta.
991.5 1000 1008.5

CULVERT OUTPUT Profile #PF
Culvert 10 : Berneil

)
Culv Q ecfs)
# Barrels
Q Barrel ecfs)
E.G. US. eft)
W.S. US. eft)
E.G. OS eft)
W.S. OS eft)
Del ta EG (ft)
Delta WS eft)
E.G. IC eft)
E.G. DC eft)
Culvert Control
Culv YS Inlet eft)
Culv WS Outlet eft)
Culv Nml Depth eft)
Culv Crt Depth eft)

823.00
3

274.33
1337.91
1337.46
1337.23
1336.83

0.67
0.62

1336.88
1337.91
Outlet

1336.98
1336.83

4.34
3.32

Culv Ful Lngh eft)
Culv Vel US eft/s)
Culv VelDS eft/s)
Culv Inv El Up eft)
Culv Inv El On eft)
Culv Frctn Ls eft)
Culv Ext Lss eft)
Culv Ent Lss eft)
Q Weir ecfs)
Weir Sta Lft eft)
Weir Sta Rgt eft)
Weir Submerg
Weir Max Depth eft)
Weir Avg Depth eft)
Yr Flw Area esq ft)
Min El Weir Flow eft)

6.32
6.09

1331.55
1331.20

0.19
0.18
0.31

1339.31 \

CULVERT OUTPUT Profile #PF 2
Culvert 10 : Berneil

Culv Q ecfs)
# Barrels
Q Barrel ecfs)
E.G. US. eft)
W.S. US. eft)
E.G. OS eft)
W.S. OS eft)
Del ta EG eft)
Delta WS eft)
E.G. IC eft)
E.G. DC eft)
Culvert Control
Culv WS Inlet eft)
Culv WS Outlet eft)
Culv Nml Depth eft)
Culv Crt Depth eft)

1333.57
3

444.52
1341.23
1340.78
1339.60
1338.62

1.63
2.17

1340.54
1341.23
Outlet

1337.55
1337.20

4.58

Culv Ful Lngh eft)
Culv Vel US eft/s)
Culv VelDS eft/s)
Culv Inv El Up eft)
Culv Inv El On eft)
Culv Frctn Ls eft)
Culv Ext Lss eft)
Culv Ent Lss eft)
Q Weir ecfs)
Weir Sta Lft eft)
Weir Sta Rgt eft)
Weir Submerg
Weir Max Depth eft)
Weir Avg Depth eft)
Yr Flw Area esq ft)
Min El Weir Flow eft)

82.00
9.26
9.26

1331.55
1331.20

0.62
0.34
0.67

369.43
977.00

1023.00
0.00
1.93
1.93

88.69
1339.31

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 30000

INPUT
) Description: 71st St. Channel - Downstream Face of Culvert

Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

985.6 1338.6 985.6 1331.2 1000 1331.2 1014.4 1331.2 1014.4 1338.4

Manning's n Values
Sta n Val Sta

985.6 .035 985.6

num= 3
n Val Sta

.035 1014.4
n Val

.035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.



7
Sta Elev

971.8 1335.5
Sta Elev

1000 1331.8

985.6 1014.4 0
Ineffective Flow num= 2

Sta L Sta R Elev Permanent
888 F
888 F

CROSS SECTION RIVER: Berneil Ditch
REACH: Upper East Reach RS: 18515

INPUT
Description: Berneil Ditch
Station Elevation Data num=

Sta Elev Sta Elev
936.9 1335.2 939.1 1335.6

1007.2 1331.7 1027.7 1337.1

o o

Sta Elev
992.8 1331.8

.3 .5

Manning's n Values
Sta n Val Sta

936.9 .03 971.8

num= 3
n Val Sta

.03 1027.7
n Val

.03

Bank Sta: Left Right
971.8 1027.7

Lengths: Left Channel Right
320 320 320

Coeff Contr. Expan.
.1 .3

7
Sta Elev

962.2 1335.4

CROSS SECTION RIVER: Berneil Ditch
REACH: Upper East Reach RS: 18195

INPUT
Description: Berneil Ditch
Station Elevation Data num=

Sta Elev Sta Elev
944.2 1334.4 947.5 1335.2

1009.9 1331.2 1035.8 1337.5

Sta Elev
990.1 1331.5

Sta Elev
1000 1331.4

Manning's n Values
Sta n Val Sta

944.2 .03 962.2

num= 3
n Val Sta

.03 1035.8
n Val

.03

Bank Sta: Left Right
962.2 1035.8

Left Levee Station=

Lengths: Left Channel Right
235 235 235

962.2 Elevation=

Coeff Contr.
.1

Expan.
.3

7
Sta Elev

959.2 1336.4

CROSS SECTION RIVER: Berneil Ditch
REACH: Upper East Reach RS: 17960

INPUT
Description: Berneil Ditch
Station Elevation Data num=

Sta Elev Sta Elev
948.7 1335.1 952.1 1335.4

1007.5 1331.4 1038.9 1337.8

Sta Elev
992.5 1331.3

Sta Elev
1000 1331.4 )

Manning's n Values
Sta n Val Sta

948.7 .03 959.2

num= 3
n Val Sta

.03 1038.9
n Val

.03

Bank Sta: Left Right
959.2 1038.9

Left Levee Station=

Lengths: Left Channel Right
000

959.2 Elevation=

Coeff Cont r .
.1

Expan.
.3

7
Sta Elev

991 .72 1331. 58

CROSS SECTION RIVER: Bernei l Ditch
REACH: Lower East Reach RS: 17873

INPUT
Description: Berneil Ditch
Station Elevation Data num=

Sta Elev Sta Elev
947.69 1335.39 960.57 1336.45

1041.52 1331.23 1041.6 1338.4

Sta Elev Sta Elev
1000 1331.32 1008.28 1331.06

Manning's n Values
Sta n Val Sta

947.69 .03 960.57

num= 3
n Val Sta

.018 1041.6
n Val

.018

Bank Sta: Left Right Lengths: Left Channel Right
960.57 1041.6 168 168 168

Left Levee Station= 960.57 Elevation=

CROSS SECTION RIVER: Berneil Ditch
REACH: Lower East Reach RS: 17705

Coeff Contr. Ex~n.
.1 .3

INPUT
Description: Berneil Ditch
Station Elevation Data num=

Sta Elev Sta Elev
947.5 1336 965.2 1336.6

1006.9 1331.4 1043.1 1337.3

7
Sta Elev

993.1 1330.6
Sta

1000
Elev Sta
1331 1004.4

Elev
1330

Manning's n Values
Sta n Val Sta

947.5 .035 965.2

num= 3
n Val Sta

.035 1043.1
n Val

.035

Bank Sta: Left Right
965.2 1043.1

Lengths: Left Channel Right
477 477 477

Coeff Contr. Expan.
.1 .3

CROSS SECTION RIVER: Berneil Ditch
REACH: Lower East Reach RS: 17228

INPUT
Description: Berneil Ditch
Station Elevation Data num= 10



Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
951.6 1337.3 969.3 1337.5 990.6 1331.4 996 1329.8 1000 1329.7
1003 1329.4 1004 1329.9 1023 1331.8 1043.3 1337.3 1051.5 1337.3

Manning's n Values nUlF 3
Sta n Val Sta n Val Sta n Val

951.6 .03 969.3 .03 1043.3 .03

Bank Sta: Left Right Lengths: Left Channel Right CoeH Cont r . Expan.
969.3 1043.3 698 698 698 .1 .3

CROSS SECTION RIVER: Bernei I Ditch
REACH: Lower East Reach RS: 16530

INPUT
Description: Berneil Ditch
Station Elevation Data nUlF 10

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
941.5 1335.9 944.9 1336.5 957 1336.6 988.6 1329.7 992.3 1328.5

1000 1328.5 1007.8 1328.5 1012 1330 1033 1335.2 1039.7 1335.2

Manning's n Values nUlF 3
Sta n Val Sta n Val Sta n Val

941.5 .03 957 .03 1033 .03

Bank Sta: Left Right Lengths: Left Channel Right CoeH Contr. Expan.
957 1033 475 475 475 .1 .3

CROSS SECTION RIVER: Bernei l Ditch
REACH: Lower East Reach RS: 16055

INPUT
Description: Berneil Ditch

7Station Elevation Data nUlF
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

951.9 1335.9 958.8 1336.2 981.5 1328.2 1000 1328.2 1018.5 1328.2
1041.7 1335.2 1052.6 1335.2

Manning's n Values nUlF 3
Sta n Val Sta n Val Sta n Val

951.9 .03 958.8 .03 1041.7 .03

Bank Sta: Left Right Lengths: Left Channel Right CoeH Contr. Expan.
958.8 1041.7 0 0 0 .1 .3

CROSS SECTION RIVER: Bernei l Ditch
REACH: Mtn. View Chnl RS: 22527

) INPUT
Description: Mountain View Channel
Station Elevation Data nUlF 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
958.2 1341.5 983.2 1341.5 987.4 1341.2 995.6 1338.3 1000 1338.3

1004.4 1338.3 1017 1342 1021.8 1341.9

Manning's n Values nUlF 3
Sta n Val Sta n Val Sta n Val

958.2 .1 983.2 .018 1017 .03

Bank Sta: Left Right Lengths: Left Channel Right CoeH Contr. Expan•
983.2 1017 245 245 245 .1 .3

CROSS SECTION RIVER: Bernei I Ditch
REACH: Mtn. View Chnl RS: 22282

INPUT
Description: Mountain View Channel

7Station Elevation Data nUlF
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

963.2 1340.6 988.2 1340.6 995 1337.3 1000 1337.3 1005 1337.3
1014.7 1341.7 1021.2 1341.8

Manning's n Values nUlF 3
Sta n Val Sta n Val Sta n Val

963.2 .1 988.2 .018 1014.7 .03

Bank Sta: Left Right Lengths: Left Channel Right CoeH Contr. Expan.
988.2 1014.7 95 95 95 .1 .3

CROSS SECTI ON RIVER: Bernei l Ditch
REACH: Mtn. View Chnl RS: 22187

INPUT
Description: Mountain View Channel

10Station Elevation Data nUTF
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

964.3 1343.2 987.4 1343.1 989.3 1343.2 996.3 1339.2 997.3 1339.2
1000 1338.2 1000.4 1337.3 1003.7 1336.9 1015.9 1337 1020.6 1345.2

Manning's n Values nUlF 3
Sta n Val Sta n Val Sta n Val

964.3 .03 989.3 .018 1020.6 .03

Bank Sta: Left Right Lengths: Left Channel Right CoeH Contr. Expan.
989.3 1020.6 404 404 404 .1 .3

CROSS SECT ION RIVER: Bernei l Ditch
REACH: Mtn. View Chnl RS: 21783

INPUT



8
Sta Elev

994.4 1335.2
1021.9 1339.4

Description: Mountain View Channel
Station Elevation Data num=

Sta Elev Sta Elev
959.9 1339.6 984.9 1339.6

1005.6 1335.4 1014.7 1339.7

Sta Elev Sta Elev
1000 1335.3 1002.3 1335.3

Manning's n Values
Sta n Val Sta

959.9 .03 984.9

num= 3
n Val Sta

.018 1014.7
n Val

,.03 )
Bank Sta: Left Right

984.9 1014.7
Lengths: Left Channel Right

232 232 232
Coeff Contr. Expan.

.1 .3

10
Sta Elev Sta Elev Sta Elev

989.3 1340.6 996.3 1336.6 997.3 1336.6
1003.7 1334.3 1015.9 1334.4 1020.6 1342.6

CROSS SECTION RIVER: Berneil Ditch
REACH: Mtn. View Chnl RS: 21551

INPUT
Description: Mountain View Channel
Station Elevation Data num=

Sta Elev Sta Elev
964.3 1340.6 987.4 1340.5

1000 1335.6 1000.4 1334.7

Manning's n Values
Sta n Val Sta

964.3 .03 989.3

num= 3
n Val Sta

.018 1020.6
n Val

.03

Bank Sta: Left Right
989.3 1020.6

Lengths: Left Channel Right
162 162 162

Coeff Contr. Expan.
.1 .3

CROSS SECTION RIVER: Berneil Ditch
REACH: Mtn. View Chnl RS: 21389

INPUT
Description: Mountain View Channel
Station Elevation Data num=

Sta Elev Sta Elev
964.3 1340.1 987.4 1340

1000 1335.1 1000.4 1334.2

10
Sta Elev Sta Elev Sta Elev

989.3 1340.1 996.3 1336.1 997.3 1336.1
1003.7 1333.8 1015.9 1333.9 1020.6 1342.1

Manning's n Values
Sta n Val Sta

964.3 .03 989.3

num= 3
n Val Sta

.018 1020.6
n Val

.03

Bank Sta: Left Right
989.3 1020.6

Lengths: Left Channel Right
34 34 34

Coeff Contr. Expan.
.1 .3

10
Sta Elev Sta Elev Sta

989.3 1340 996.3 1336 997.3
1003.7 1333.7 1015.9 1333.8 1020.6

CROSS SECTION RIVER: Berneil Ditch
REACH: Mtn. View Chnl RS: 21355

INPUT
Description: Mountain View Channel
Station Elevation Data num=

Sta Elev Sta Elev
964.3 1340 987.4 1339.9
1000 1335 1000.4 1334.1

Elev
1336
1342

Manning's n Values
Sta n Val Sta

964.3 .03 989.3

num= 3
n Val Sta

.018 1020.6
n Val

.03

Bank Sta: Left Right
989.3 1020.6

Lengths: Left Channel Right
828 828 828

Coeff Contr. Expan.
.1 .3

7
Sta Elev
997 1331.4

CROSS SECTION RIVER: Berneil Ditch
REACH: Mtn. View Chnl RS: 20527

INPUT
Description: Mountain View Channel
Station Elevation Data num=

Sta Elev Sta Elev
962 1338.2 987 1338.2

1013 1339.9 1023 1339.9

Sta Elev
1000 1331.4

Sta Elev
1003 1331.4

Manning's n Values
Sta n Val
962 .1

num=
Sta n Val
987 .018

3
Sta n Val

1013 .03

Bank Sta: Left Right
987 1013

Lengths: Left Channel Right
527 527 527

Coeff Contr. Expan.
.1 .3

6
Sta Elev
997 1329.1

CROSS SECTION RIVER: Bernei l Ditch
REACH: Mtn. View Chnl RS: 20000

INPUT
Description: Mountain View Channel
Station Elevation Data num=

Sta Elev Sta Elev
976.8 1336.1 986.8 1336.1

1013.9 1337.1

Sta Elev
1000 1329.1

Sta Elev
1003 1329.1

Manning's n Values
Sta n Val Sta

976.8 .1 986.8

num= 3
n Val Sta

.018 1013.9
n Val

.03

Bank Sta: Left Right
986.8 1013.9

CROSS SECT ION
REACH: Lower Reach

Lengths: Left Channel Right
o 0 0

RIVER: Berneil Ditch
RS: 15922

Coeff Contr. Expan.
.1 .3



INPUT
Description: Berneil Ditch

7Station Elevation Data nun:
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
948 1335.9 958 1335.9 983.4 1328.2 1000 1328.2 1016.7 1328.1

1042.7 1336.3 1054.9 1335.7

Manning's n Values nlllF 3
Sta n Val Sta n Val Sta n Val
948 .035 958 .018 1042.7 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan.
958 1042.7 380 380 380 .1 .3

CROSS SECTION RIVER: Berneil Ditch
REACH: Lower Reach RS: 15542

INPUT
Description: Berneil Ditch

7Station Elevation Data nlllF
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

949.3 1335.3 958.7 1335.1 982.1 1327.2 1000 1327.3 1017.9 1327.3
1035.8 1333 1039.1 1332.9

Manning's n Values nun: 3
Sta n Val Sta n Val Sta n Val

949.3 .035 958.7 .018 1035.8 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan.
958.7 1035.8 300 300 300 .1 .3

CROSS SECTION RIVER: Bernei l Ditch
REACH: Lower Reach RS: 15242

INPUT
Description: Berneil Ditch
Station Elevation Data nlllF 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
950.4 1335.1 956.8 1334.8 983.4 1326.5 1000 1326.5 1016.6 1326.5

1037.5 1333.1 1047.2 1333.1

Manning's n Values nlllF 3
Sta n Val Sta n Val Sta n Val

950.4 .035 956.8 .018 1037.5 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeft Cont r • Expan.
956.8 1037.5 201 201 201 •1 .3

CROSS SECTION RIVER: Bernei l Ditch
REACH: Lower Reach RS: 15041

INPUT
Description: Berneil Ditch

7Station Elevation Data nun:
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

945.8 1334.3 955.7 1334.2 983 1326.2 1000 1326.3 1017.1 1326.3
1034.5 1332.3 1050.1 1332.7

Manning's n Values nlllF 3
Sta n Val Sta n Val Sta n Val

945.8 .035 955.7 .018 1034.5 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan.
955.7 1034.5 515 515 515 .1 .3

CROSS SECT ION RIVER: Berneil Ditch
REACH: Lower Reach RS: 14526

INPUT
Description: Berneil Ditch
Station Elevation Data nlllF 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
942.5 ·1333 948.1 1333 959.3 1332.9 982.1 1324.2 1000 1324.6

1017.9 1325 1044.9 1333.1 1048.8 1333.2

Manning's n Values nlllF 3
Sta n Val Sta n Val Sta n Val

942.5 .03 959.3 .018 1048.8 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan.
959.3 1048.8 610 610 610 .1 .3

CROSS SECTION RIVER: Berneil Ditch
REACH: Lower Reach RS: 13916

INPUT
Description: Berneil Ditch

6Station Elevation Data nlllF
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

951.9 1333.2 960.4 1333.7 982.4 1323.1 1000 1323.5 1017.7 1323.8
1049.1 1334.9

Manning's n Values nlllF 3
Sta n Val Sta n Val Sta n Val

951.9 .03 960.4 .018 1049.1 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan.
960.4 1049.1 176 176 176 .1 .3



CROSS SECT ION
REACH: Lower Reach

RIVER: Berneil Ditch
RS: 13740

INPUT
Description: Berneil Ditch
Station Elevation Data num=

Sta Elev Sta Elev
955.1 1332.8 961.3 1332.5

1054.1 1333.5 1063.7 1334.1

7
Sta Elev
980 1323.9

Sta Elev
1000 1323.8

Sta Elev
1020 1323.6

Manning's n Values
Sta n Val Sta

955.1 .03 961.3

I1lJlF 3
n Val Sta

.018 1054.1
n Val

.03

Bank Sta: Left Right
961.3 1054.1

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
1505 1505 1505

RIVER: Berneil Ditch
RS: 12235

Coeff Contr. Expan.
.1 .3

INPUT
Description: Berneil Ditch
Station Elevation Data num=

Sta Elev Sta Elev
955.8 "1326.8 960.8 1326.8

1038.1 1326.9 1045.3 1326.8

7
Sta Elev

984.1 1320.2
Sta Elev Sta Elev

1000 1320.3 1015.9 1320.3

Manning's n Values
Sta n Val Sta

955.8 .03 960.8

num= 3
n Val Sta

.018 1038.1
n Val

.03

Bank Sta: Left Right
960.8 1038.1

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
27 27 27

RIVER: Berneil Ditch
RS: 12208

Coeff Contr. Expan.
.3 .5

INPUT
Description: Berneil Ditch - Upstream Face of Culvert
Station Elevation Data num= 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
966.8 1326.9 966.9 1319.8 1000 1319.8 1032.5 1319.8 1032.6 1326.9

Manning's n Values
Sta n Val Sta

966.8 .03 966.8

num= 3
n Val Sta

.018 1032.6
n Val

.03

Bank Sta: Left Right Lengths: Left Channel Right
966.8 1032.6 50 50 50

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr. Expan.
.3 .5

CULVERT
REACH: Lower Reach

RIVER: Berneil Ditch
RS: 12183

INPUT
Description: 5' x 10' Concrete Box Culverts, 6 Ea.
Distance from Upstream XS = 1
Deck/Roadway Width 48
Weir Coefficient = 3
Upstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
960 1326.8 1040 1326.8

Upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev
966.8 1326.9 966.9 1319.8

5
Sta Elev Sta Elev Sta Elev

1000 1319.8 1032.5 1319.8 1032.6 1326.9

Manning's n Values
Sta n Val Sta

966.8 .03 966.8

num= 3
n Val Sta

.018 1032.6
n Val

.03

Bank Sta: Left Right Coeff Contr. Expan.
966.8 1032.6 .3.5

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
960 1326.8 1040 1326.8

Downstream Bridge Cross Section Data
Station Elevation Data num= 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
966.8 1326.7 966.9 1318.5 1000 1318.5 1032.5 1318.5 1032.6 1326.8

Manning's n Values
Sta n Val Sta

966.8 .03 966.8

num= 3
n Val Sta

.018 1032.6
n Val

.03

Bank Sta: Left Right Coeff Contr. Expan.
966.8 1032.6 .3.5

Ineffective Flow num= 2



Sta L
888
888

Sta R
F
F

Elev Permanent

= Broad Crested

Upstream Enbankment side slope
Downstream Enbankment 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
~eir crest shape

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95
1330

Number of Culverts =
Culvert Name Shape Rise Span
Culvert #1 Box 5 10
FH~A Chart # 8 - flared wingwalls
FH~A Scale # 3 - ~ingwall flared 0 deg. (sides extended straight)
Solution Criteria =Highest U.S. EG
Culvert Upstnn Dist Length n Value Entrance Loss Coef Exit Loss Coef

1 49 .02 .5 1
Number of Barrels = 6
Upstream Elevation = 1319.8
Centerline Stations

Sta. Sta. Sta. Sta. Sta. Sta.
972.5 983.5 994.5 1005.5 1016.5 1027.5

Downstream Elevation = 1318.5
Centerline Stations

Sta. Sta. Sta. Sta. Sta. Sta.
972.5 983.5 994.5 1005.5 1016.5 1027.5

CULVERT OUTPUT Profile #PF 1
Culvert 10 : Culvert #1

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
~.S. US. (ft)
E.G. OS (ft)
~.S. OS (ft)
Delta EG (ft)
Del ta ~S (ft)
E.G. IC (ft)
E.G. DC (ft)
Culvert Control
Culv ~S Inlet (ft)
Culv ~ Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

1282.00
6

213.67
1324.04
1323.63
1321.92
1320.78

2.11
2.85

1323.86
1324.04
Outlet

1322.22
1320.21

1.56
2.42

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel pS (ft/s)
Culv Inv El Up (ft)
Culv Inv El On (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q ~ei r (cfs)
~eir Sta Lft (ft)
~eir Sta Rgt (ft)
~eir Subnerg
~eir Max Depth (ft)
~eir Avg Depth (ft)
~r Flw Area (sq ft)
Min El ~eir Flow (ft)

8.83
12.51

1319.80
1318.50

0.79
0.72
0.61

1330.00

Note: The flow in the culvert is entirely supercritical.

CULVERT OUTPUT Profile #PF 2
Culvert 10 : Culvert #1

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
\.I.S. US. (ft)
E.G. OS (ft)
\.I.S. OS (ft)
Delta EG (ft)
Delta ~S (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv ~S Inlet (ft)
Culv ~S OUtlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

2981.00
6

496.83
1328.01
1327.47
1324.50
1322.50

3.51
4.97

1328.01
1327.23

Inlet
1324.80
1321.33

2.78
4.25

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv VelDS (ft/s)
Culv Inv El Up (ft)
Culv Inv El On (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q \.Ieir (cfs)
\.Ieir Sta Lft (ft)
~eir Sta Rgt (ft)
\.Ieir submerg
\.Ieir Max Depth (ft)
~eir Avg Depth (ft)
~r Flw Area (sq ft)
Min El ~eir Flow (ft)

9.94
17.57

1319.80
1318.50

1.12
1.62
0.77

1330.00

Note: The flow in the culvert is entirely supercritical.

CROSS SECTION
REACH: Lower Reach

RIVER: Berneil Ditch
RS: 12158

INPUT
Description: Berneil Ditch - Downstream Face of Culvert
Station Elevation Data num= 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
966.8 1326.7 966.9 1318.5 1000 1318.5 1032.5 .1318.5 1032.6 1326.8

Manning's n Values
Sta n Val Sta

966.8 .03 966.8

num= 3
n Val Sta

.018 1032.6
n Val

.03

Bank Sta: Left Right Lengths: Left Channel Right
966.8 1032.6 100 100 100

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr. Expan.
.3 .5

CROSS SECTION
REACH: Lower Reach

RIVER: Berneil Ditch
RS: 12058



INPUT
Description: Berneil Ditch
Station Elevation Data num=

Sta Elev Sta Elev
947.9 1325.2 954.6 1325.1

1045.5 1325.1

6
Sta

978.1
Elev
1316

Sta
1000

Elev
1316

Sta
1022

Elev
1316

Manning's n Values
Sta n Val Sta

947.9 .03 954.6

num= 3
n Val Sta

.018 1045.5
n Val

.03

Bank Sta: Left Right
954.6 1045.5

CROSS SECT ION
REACH: Lower Reach

Lengths: Left Channel Right
650 650 650

RIVER: Berneil Ditch
RS: 11408

Coeff Contr. Expan.
.3 .5

INPUT
Description: Berneil Ditch
Station Elevation Data num=

Sta Elev Sta Elev
944.6 1323.3 953.7 1323.3

1040.9 1322.8

6
Sta

978.8
Elev
1314

Sta Elev Sta Elev
1000 1314.2 1021.2 1314.4

Manning's n Values
Sta n Val Sta

944.6 .03 953.7

num= 3
n Val Sta

.018 1040.9
n Val

.03

Bank Sta: Left Right
953.7 1040.9

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
600 600 600

RIVER: Berneil Ditch
RS: 10808

Coeff Contr. Expan.
.1 .3

INPUT
Description: Berneil Ditch
Station Elevation Data num=

Sta Elev Sta Elev
955.4 1320.9 976.1 1312.8

5
Sta Elev

1000 1312.8
Sta Elev Sta Elev

1024 1312.8 1041.8 1320.3

Manning's n Values
Sta n Val Sta

955.4 .03 955.4

num= 3
n Val Sta

.018 1041.8
n Val

.03

Bank Sta: Left Right
955.4 1041.8

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
808 808 808

RIVER: Berneil Ditch
RS: 10000

Coeff Contr. Expan.
.1 .3

INPUT
Description: Berneil Ditch
Station Elevation Data num=

Sta Elev Sta Elev
933.3 1319.8 969.3 1312.3

Manning's n Values
Sta n Val Sta

933.3 .03 933.3

num=
n Val

.018

5
Sta

1000

3
Sta

1066.7

Elev Sta Elev Sta Elev
1312.3 1030.7 1312.3 1066.7 1319.8

n Val
.03

Bank Sta: Left Right
933.3 1066.7

Lengths: Left Channel Right
000

Coeff Contr. Expan.
.1 .3

SUMMARY OF MANNING'S N VALUES

River:71 St. Channel

Reach River Sta. n1 n2 n3

Lower Reach 37941 .018 .018 .018
Lower Reach 37808 .05 .018 .05
Lower Reach 3nOO .05 .018 .05
Lower Reach 37658 Culvert
Lower Reach 37615 .1 .018 .05
Lower Reach 37343 .1 .018 .05
Lower Reach 37048 .1 .018 .1
Lower Reach 36912 .1 .02 . 1
Lower Reach 36712 . 1 .02 . 1
Lower Reach 36664 . 1 .02 .1
Lower Reach 36579 .1 .02 .035
Lower Reach 36306 .035 .016 .035
Lower Reach 36233 .035 .016 .035
Lower Reach 36088 .035 .016 .035
Lower Reach 35845 .035 .016 .035
Lower Reach 35493 .035 .016 .035
Lower Reach 35411 .035 .016 .035
Lower Reach 35311 .025 .016 .025
Lower Reach 35252 .035 .018 .035
Lower Reach 35023 .035 .018 .035
Lower Reach 34873 .035 .018 .035
Lower Reach 34673 .035 .018 .035
Lower Reach 34378 .035 .03 .035
Lower Reach 34338 .035 .03 .035
Lower Reach 34322 Culvert
Lower Reach 34307 .035 .03 .02
Lower Reach 34245 .035 .03 .02
Lower Reach 33832 .035 .035 .03
Lower Reach 33446 .035 .035 .1



Lower Reach 33413 .035 .035 .1
Lower Reach 33382 Culvert
Lower Reach 33352 .1 .03 .1
Lower Reach 33290 .1 .03 .1
Lower Reach 32899 .1 .018 .1
Lower Reach 32713 Culvert
Lower Reach 32542 .018 .018 .1
Lower Reach 32392 .018 .018 .1
Lower Reach 32024 .018 .018 .1
Lower Reach 31988 Culvert
Lower Reach 31952 .03 .018 .03
Lower Reach 31657 .018 .018 .018
Lower Reach 31292 .03 .018 .03
Lower Reach 31242 Culvert
Lower Reach 31192 .035 .035 .035
Lower Reach 31066 .035 .035 .035
Lower Reach 30889 .035 .035 .035
Lower Reach 30866 Culvert
Lower Reach 30844 .035 .035 .035
Lower Reach 30499 .035 .035 .035
Lower Reach 30130 .035 .035 .035
Lower Reach 30083 .035 .035 .035
Lower Reach 30041 Culvert
Lower Reach 30000 .035 .035 .035

River:Berneil Ditch

Reach River Sta. n1 n2 n3

Upper East Reach 18515 .03 .03 .03
Upper East Reach 18195 .03 .03 .03
Upper East Reach 17960 .03 .03 .03
Lower East Reach 17873 .03 .018 .018
Lower East Reach 1IT05 .035 .035 .035
Lower East Reach 1n28 .03 .03 .03
Lower East Reach 16530 .03 .03 .03
Lower East Reach 16055 .03 .03 .03
Mtn. View Chnl 22527 .1 .018 .03
Mtn. View Chnl 22282 .1 .018 .03
Mtn. View Chnl 22187 .03 .018 .03
Mtn. View Chnl 21783 .03 .018 .03
Mtn. View Chnl 21551 .03 .018 .03
Mtn. View Chnl 21389 .03 .018 .03
Mtn. View Chnl 21355 .03 .018 .03
Mtn. View Chnl 20527 .1 .018 .03
Mtn. View Chnl 20000 .1 .018 .03
Lower Reach 15922 .035 .018 .035
Lower Reach 15542 .035 .018 .035
Lower Reach 15242 .035 .018 .035
Lower Reach 15041 .035 .018 .035
Lower Reach 14526 .03 .018 .03
Lower Reach 13916 .03 .018 .03
Lower Reach 13740 .03 .018 .03
Lower Reach 12235 .03 .018 .03
Lower Reach 12208 .03 .018 .03
Lower Reach 12183 Culvert
Lower Reach 12158 .03 .018 .03
Lower Reach 12058 .03 .018 .03
Lower Reach 11408 .03 .018 .03
Lower Reach 10808 .03 .018 .03
Lower Reach 10000 .03 .018 .03

SUMMARY OF REACH LENGTHS

River: 71 St. Channel

Reach River Sta. Left Charnel Right

Lower Reach 37941 133 133 133
Lower Reach 37808 108 108 108
Lower Reach 3ITOO 85 85 85
Lower Reach 37658 Culvert
Lower Reach 37615 272 272 2n
Lower Reach 37343 295 295 295
Lower Reach 37048 136 136 136
Lower Reach 36912 200 200 200
Lower Reach 36712 48 48 48
Lower Reach 36664 85 85 85
Lower Reach 36579 273 273 273
Lower Reach 36306 73 73 73
Lower Reach 36233 145 145 145
Lower Reach 36088 243 243 243
Lower Reach 35845 352 352 352
Lower Reach 35493 82 82 82
Lower Reach 35411 100 100 100
Lower Reach 35311 59 59 59
Lower Reach 35252 229 229 229
Lower Reach 35023 150 150 150
Lower Reach 34873 200 200 200
Lower Reach 34673 295 295 295
Lower Reach 34378 40 40 40
Lower Reach 34338 31 31 31
Lower Reach 34322 Culvert
Lower Reach 34307 62 62 62
Lower Reach 34245 413 413 413
Lower Reach 33832 386 386 386



Lower Reach 33446 33 33 33
Lower Reach 33413 61 61 61
Lower Reach 33382 Culvert
Lower Reach 33352 62 62 62
Lower Reach 33290 391 391 391
Lower Reach 32899 357 357 357
Lower Reach 32713 Culvert
Lower Reach 32542 150 150 150
Lower Reach 32392 368 368 368
Lower Reach 32024 72 72 72
Lower Reach 31988 Culvert
Lower Reach 31952 295 295 295
Lower Reach 31657 365 365 365
Lower Reach 31292 100 100 100
Lower Reach 31242 Culvert
Lower Reach 31192 126 126 126
Lower Reach 31066 1n 1n 1n
Lower Reach 30889 45 45 45
Lower Reach 30866 Culvert
Lower Reach 30844 345 345 345
Lower Reach 30499 369 369 369
Lower Reach 30130 47 47 47
Lower Reach 30083 83 83 83
Lower Reach 30041 Culvert
Lower Reach 30000 0 0 0

River: Berneil Ditch

Reach River Sta. Left Channel Right

Upper East Reach 18515 320 320 320
Upper East Reach 18195 235 235 235
Upper East Reach 17960 0 0 0
Lower East Reach 17873 168 168 168
Lower East Reach 1n05 4n 4n 4n
Lower East Reach 17228 698 698 698
Lower East Reach 16530 475 475 475
Lower East Reach 16055 0 0 0
Mtn. View Chnl 22527 245 245 245
Mtn. View Chnl 22282 95 95 95
Mtn. View Chnl 22187 404 404 404
Mtn. View Chnl 21783 232 232 232
Mtn. View Chnl 21551 162 162 162
Mtn. View Chnl 21389 34 34 34
Mtn. View Chnl 21355 828 828 828
Mtn. View Chnl 20527 527 527 527
Mtn. View Chnl 20000 0 0 0
Lower Reach 15922 380 380 380
Lower Reach 15542 300 300 300
Lower Reach 15242 201 201 201
Lower Reach 15041 515 515 515
Lower Reach 14526 610 610 610
Lower Reach 13916 176 176 176
Lower Reach 13740 1505 1505 1505
Lower Reach 12235 27 27 27
Lower Reach 12208 50 50 50
Lower Reach 12183 Culvert
Lower Reach 12158 100 100 100
Lower Reach 12058 650 650 650
Lower Reach 11408 600 600 600
Lower Reach 10808 808 808 808
Lower Reach 10000 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: 71 St. Channel

Reach River Sta. Centro Expan.

Lower Reach 37941 .1 .3
Lower Reach 37808 .1 .3
Lower Reach 3nOO .1 .3
Lower Reach 37658 Culvert
Lower Reach 37615 .1 .3
Lower Reach 37343 .1 .3
Lower Reach 37048 .1 .3
Lower Reach 36912 .1 .3
Lower Reach 36712 .1 .3
Lower Reach 36664 .1 .3
Lower Reach 36579 .1 .3
Lower Reach 36306 .1 .3
Lower Reach 36233 .1 .3
Lower Reach 36088 .1 .3
Lower Reach 35845 .1 .3
Lower Reach 35493 .1 .3
Lower Reach 35411 .1 .3
Lower Reach 35311 .1 .3
Lower Reach 35252 .1 .3
Lower Reach 35023 .1 .3
Lower Reach 34873 .1 .3
Lower Reach 34673 .1 .3
Lower Reach 34378 .1 .3
Lower Reach 34338 .3 .5
Lower Reach 34322 Culvert
Lower Reach 34307 .3 .5
Lower Reach 34245 .1 .3



Lower Reach 33832 .1
Lower Reach 33446 .1
Lower Reach 33413 .3
Lower Reach 33382 Culvert
Lower Reach 33352 .3
Lower Reach 33290 .1
Lower Reach 32899 .3

) Lower Reach 32713 Culvert
Lower Reach 32542 .3
Lower Reach 32392 .1
Lower Reach 32024 .3
Lower Reach 31988 Culvert
Lower Reach 31952 .3
Lower Reach 31657 .1
Lower Reach 31292 .3
Lower Reach 31242 Culvert
Lower Reach 31192 .3
Lower Reach 31066 .1
Lower Reach 30889 .3
Lower Reach 30866 Culvert
Lower Reach 30844 .1
Lower Reach 30499 .1
Lower Reach 30130 .3
Lower Reach 30083 .3
Lower Reach 30041 Culvert
Lower Reach 30000 .3

River: Berneil Ditch

Reach River Sta. Contr.

Upper East Reach 18515 .1
Upper East Reach 18195 .1
Upper East Reach 17960 .1
Lower East Reach 17873 .1
Lower East Reach 17705 .1
Lower East Reach 17228 .1
Lower East Reach 16530 .1
Lower East Reach 16055 .1
Mtn. View Chnl 22527 .1
Mtn. View Chnl 22282 .1
Mtn. View Chnl 22187 .1
Mtn. View Chnl 21783 .1
Mtn. View Chnl 21551 .1
Mtn. View ChnL 21389 .1
Mtn. View ChnL 21355 .1
Mtn. View Chnl 20527 .1
Mtn. View Chnl 20000 .1
Lower Reach 15922 .1
Lower Reach 15542 .1
Lower Reach 15242 .1
Lower Reach 15041 .1
Lower Reach 14526 .1
Lower Reach 13916 .1
Lower Reach 13740 .1
Lower Reach 12235 .3
Lower Reach 12208 .3
Lower Reach 12183 Culvert
Lower Reach 12158 .3
Lower Reach 12058 .3
Lower Reach 11408 .1
Lower Reach 10808 .1
Lower Reach 10000 .1

Profile Output TabLe - Standard Table 1

River Reach River Sta

Berneil Ditch Upper East Reach 18515
Bernei L Ditch Upper East Reach 18515

Berneil Ditch Upper East Reach 18195
Berneil Ditch Upper East Reach 18195

Berneil Ditch Upper East Reach 17960
Bernei L Di tch Upper East Reach 17960

Berneil Ditch Lower East Reach 17873
Berneil Ditch Lower East Reach 17873

Berneil Ditch Lower East Reach 17705
Berneil 0itch Lower East Reach 17705

Bernei L Ditch Lower East Reach 17228
Berneil Ditch Lower East Reach 17228

) Berneil Ditch Lower East Reach 16530
Berneil Ditch Lower East Reach 16530

Berneil Ditch Lower East Reach 16055
Berneil Ditch Lower East Reach 16055

Berneil Ditch Mtn. View Chnl 22527
Bernei L Ditch Mtn. View Chnl 22527

Bernei l Ditch Mtn. View Chnl 22282
Bernei L Ditch Mtn. View Chnl 22282

.3

.3

.5

.5

.3

.5

.5

.3

.5

.5

.3

.5

.5

.3

.5

.3

.3

.5

.5

.5

Expan.

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.5

.5

.5

.5

.3

.3

.3

Q Total Min Ch El W.S. Elev Crit \J.S. E.G. Elev E.G. Slope Vel Chnl Flow Ar
(ds) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq f

176.00 1331.70 1336.85 1336.86 0.000054 0.82
215.00 1331.70 1338.84 1338.85 0.000015 0.56

176.00 1331.20 1336.84 1332.57 1336.85 0.000027 0.62
215.00 1331.20 1338.84 1332.72 1338.84 0.000009 0.47

176.00 1331.30 1336.83 1336.84 0.000038 0.68
215.00 1331.30 1338.83 1332.87 1338.84 0.000012 0.50

993.00 1331.06 1336.63 1333.45 1336.75 0.000179 2.81
2003.00 1331.06 1338.62 1334.69 1338.84 0.000207 3.83

993.00 1330.00 1336.38 1336.66 0.002156 4.27
2003.00 1330.00 1338.38 1338.75 0.001688 4.95

993.00 1329.40 1335.35 1335.71 0.001824 4.79
2003.00 1329.40 1337.32 1337.86 0.001941 5.93

993.00 1328.50 1333.53 1334.05 0.003144 5.81
2003.00 1328.50 1335.68 1336.33 0.002514 6.47

993.00 1328.20 1332.70 1332.99 0.001469 4.34
2003.00 1328.20 1335.03 1332.20 1335.42 0.001261 5.06

169.00 1338.30 1340.25 1340.10 1340.78 0.003337 5.81
359.00 1338.30 1341.69 1342.14 0.001693 5.36

169.00 1337.30 1339.10 1339.10 1339.82 0.004500 6.77
359.00 1337.30 1341.55 1341.84 0.000688 4.38



456.00 1331.40 1335.55 1335.55 1336.97 0.004164
1379.00 1331.40 1338.80 1338.80 1340.93 0.003239

456.00 1329.10 1333.21 1334.58 0.004057
1379.00 1329.10 1336.27 1338.48 0.003535

1282.00 1328.10 1331.66 1331.37 1332.71 0.002588
2981.00 1328.10 1333.76 1335.43 0.002457

1282.00 1327.20 1330.96 1331.80 0.001919
2981.00 1327.20 1333.16 1334.53 0.001831

1282.00 1326.50 1330.51 1331.26 0.001591
2981.00 1326.50 1332.70 1333.98 0.001678

6.96 184
9.08 328

2

2

2

139
263

188
343

199
308

190
285

139
401

251
"1'13

6.78
3.87

3.94
2.15

2.58
2.06

2.18
1.85

2.12
1.81

9.57
11.74

9.42
11.93

8.21 156
10.37 287

7.38 173
9.39 318

9.17
11.32

6.79
8.69

6.43
9.67

6.73
10.43

9.16
7.52

5.10
5.92

0.004764
0.000496

0.001010
0.000088

0.000296
0.000081

0.000184
0.000059

0.000168
0.000056

0.003576
0.003133

0.001483
0.001462

0.001176
0.001817

0.001513
0.002514

0.003572
0.000970

0.000637
0.000449

1339.23
1341.77

1338.10
1341.65

1337.95
1341.63

1337.91
1341.62

1337.91
1341.62

1330.74
1333.46

1329.29
1332.08

1328.46
1331.06

1328.22
1330.67

1324.82
1328.20

1324.04
1328.01

1338.52

1329.43
1331.47

1328.77

1326.70
1328.68

1323.52

1322.07
1323.79

1338.52
1341.53

1337.86
1341.58

1337.85
1341.57

1337.84
1341.57

1337.84
1341.57

1329.43
1331.47

1328.58
1330.91

1327.82
1329.61

1327.52
1328.98

1323.52
1327.32

1323.63
1327.47

1336.90
1336.90

1335.20
1335.20

1334.30
1334.30

1333.80
1333.80

1333.70
1333.70

1326.20
1326.20

1324.20
1324.20

1323.10
1323.10

1323.60
1323.60

1320.20
1320.20

1319.80
1319.80

169.00
359.00

169.00
359.00

169.00
359.00

169.00
359.00

169.00
359.00

1282.00
2981.00

1282.00
2981.00

1282.00
2981.00

1282.00
2981.00

1282.00
2981.00

1282.00
2981.00

Culvert

Berneil Ditch Mtn. View Chnl 22187
Berneil Ditch Mtn. View Chnl 22187

Berneil Ditch Mtn. View Chnl 21783
Berneil Ditch Mtn. View Chnl 21783

Berneil Ditch Mtn. View Chnl 21551
Berneil Ditch Mtn. View Chnl 21551

Berneil Ditch Mtn. View Chnl 21389
Berneil Ditch Mtn. View Chnl 21389

Berneil Ditch Mtn. View Chnl 21355
Berneil Ditch Mtn. View Chnl 21355

Berneil Ditch Mtn. View Chnl 20527
Berneil Ditch Mtn. View Chnl 20527

Berneil Ditch Mtn. View Chnl 20000
Berneil Ditch Mtn. View Chnl 20000

Berneil Ditch Lower Reach 15922
Berneil Ditch Lower Reach 15922

Berneil Ditch Lower Reach 15542
Berneil Ditch Lower Reach 15542

Berneil Ditch Lower Reach 15242
Berneil Ditch Lower Reach 15242

Berneil Ditch Lower Reach 15041
Berneil Ditch Lower Reach 15041

Berneil Ditch Lower Reach 14526
Berneil Ditch Lower Reach 14526

Berneil Ditch Lower Reach 13916
Berneil Ditch Lower Reach 13916

Berneil Ditch Lower Reach 13740
Berneil Ditch Lower Reach 13740

Berneil Ditch Lower Reach 12235
Berneil Ditch Lower Reach 12235

Berneil Ditch Lower Reach 12208
Berneil Ditch Lower Reach 12208

Berneil Ditch Lower Reach 12183

Berneil Ditch Lower Reach
Berneil Ditch Lower Reach

Berneil Ditch Lower Reach
Berneil Ditch Lower Reach

Berneil Ditch Lower Reach
Berneil Ditch Lower Reach

Berneil Ditch Lower Reach
Berneil Ditch Lower Reach

Berneil Ditch Lower Reach
Berneil Ditch Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

12158
12158

12058
12058

11408
11408

10808
10808

10000
10000

37941
37941

37808
37808

37700
37700

37658

37615
37615

37343
37343

37048
37048

36912
36912

36712
36712

36664
36664

36579
36579

36306
36306

1282.00
2981.00

.1282.00
2981.00

1282.00
2981.00

1282.00
2981.00

1282.00
2981.00

498.00
1171.00

498.00
1171.00

498.00
1171.00

Culvert

498.00
1171.00

498.00
1171.00

498.00
1171.00

498.00
1171.00

498.00
1171.00

498.00
1171.00

498.00
1171.00

498.00
1171.00

1318.50
1318.50

1316.00
1316.00

1314.00
1314.00

1312.80
1312.80

1312.30
1312.30

1379.10
1379.10

1378.70
1378.70

1378.60
1378.60

1378.50
1378.50

1378.20
1378.20

1377.30
1377.30

1376.30
1376.30

1375.60
1375.60

1375.20
1375.20

1374.70
1374.70

1372.85
1372.85

1320.78
1322.50

1319.20
1321.30

1317.19
1319.05

1316.42
1318.09

1314.77
1316.28

1383.89
1385.00

1383.74
1384.82

1383.71
1384.58

1382.62
1384.50

1381.28
1383.50

1380.52
1382.06

1379.38
1381.31

1378.21
1380.29

1378.27
1380.32

1377.31
1378.76

1374.74
1375 .51

1320.78
1322.50

1318.80
1320.74

1319.02

1315.47
1317.35

1314.53
1316.07

1383.89
1385.00

1381.88
1384.22

1381.20
1383.19

1381. 11
1383.64

1381.28
1383.50

1379.38
1381.31

1377.31
1378.76

1374.74
1375.51

1321.92
1324.50

1320.12
1322.78

1318.33
1321.01

1317.02
1319.42

1315.55
1317.62

1384.63
1386.24

1384.13
1385.77

1384.04
1385.60

1383.13
1385.44

1382.53
1384.91

1381.15
1383.03

1380.68
1382.65

1378.68
1380.86

1378.52
1380.75

1378.25
1380.45

1375.24
1376.37

0.003575
0.002995

0.002285
0.002088

0.003088
0.003066

0.001284
0.001834

0.002704
0.002703

0.002280
0.003136

0.000724
0.001423

0.000600
0.001624

0.001127
0.001431

0.004009
0.002350

0.001817
0.001923

0.005150
0.003204

0.002899
0.001734

0.001317
0.001129

0.004861
0.004960

0.003804
0.004306

8.56
11.37

7.67
9.77

8.56
11.24

6.24
9.26

7.07
9.30

7.73
10.45

4.98
8.22

4.63
8.48

5.74
8.23

8.97
9.89

6.86
9.22

9.16
10.27

7.25
8.42

5.51
7.26

9.31
12.83

8.14
11.09

149
262

167
305

149
265

205
322

181
320

8
13

10
20

11
21

8
21

5
17

16
35

5
26
-?

j
29
53

13
23

13
22



)

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower. Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

36233
36233

36088
36088

35845
35845

35493
35493

35411
35411

35311
35311

35252
35252

35023
35023

34873
34873

34673
34673

34378
34378

34338
34338

34322

34307
34307

34245
34245

33832
33832

33446
33446

33413
33413

33382

33352
33352

33290
33290

32899
32899

32713

32542
32542

32392
32392

32024
32024

498.00
1171.00

498.00
1171.00

498.00
1171.00

498.00
1171.00

498.00
1171.00

498.00
1171.00

498.00
1171.00

498.00
1171.00

498.00
1171.00

498.00
1171.00

660.00
1448.00

660.00
1448.00

Culvert

660.00
1448.00

713.00
1557.00

713.00
1557.00

793.00
1644.00

793.00
1644.00

Culvert

793.00
1644.00

793.00
1644.00

793.00
1644.00

Culvert

823.00
1703.00

823.00
1703.00

823.00
1703.00

1372.05
1372.05

1370.86
1370.86

1369.45
1369.45

1367.25
1367.25

1366.83
1366.83

1366.00
1366.00

1365.00
1365.00

1363.70
1363.70

1363.30
1363.30

1362.70
1362.70

1355.00
1355.00

1354.28
1354.28

1353.80
1353.80

1353.50
1353.50

1351.50
1351.50

1349.50
1349.50

1349.80
1349.80

1349.30
1349.30

1349.10
1349.10

1342.00
1342.00

1340.66
1340.66

1340.20
1340.20

1336.38
1336.38

1373.55
1374.26

1372.55
1373.27

1370.96
1372.12

1369.25
1372.21

1369.29
1372.23

1369.33
1372.26

1368.01
1369.89

1366.80
1368.82

1366.49
1368.24

1365.66
1367.63

1360.04
1362.89

1359.71
1362.94

1359.22
1361.53

1359.16
1360.89

1356.73
1359.14

1354.74
1358.30

1354.79
1358.38

1354.49
1357.32

1353.02
1356.90

1351.03
1353.69

1347.12
1351.24

1346.81
1349.56

1344.76
1346.81

1373.55
1374.26

1372.55
1373.27

1370.96

1367.53
1368.08

1368.01
1369.89

1366.80
1368.82

1366.27
1368.24

1365.66
1367.63

1357.31
1359.41

1356.82
1358.92

1356.45
1358.29

1352.52
1354.22

1352.02
1353.73

1353.02

1347.77
1351.32

1345.91
1349.20

1346.81
1349.56

1340.45
1342.99

1374.02
1375.07

1373.03
1374.09

1371.42
1372.60

1369.51
1372.33

1369.41
1372.32

1369.36
1372.29

1369.23
1372.07

1368.13
1371.18

1367.57
1370.51

1366.93
1369.88

1360.26
1363.11

1360.19
1363.06

1359.69
1361.69

1359.54
1361.50

1357.76
1360.08

1355.35
1358.89

1355.20
1358.79

1354.86
1357.77

1354.41
1357.61

1352.15
1356.50

1348.87
1351.89

1348.55
1351.39

1345.20
1347.77

0.003460
0.003823

0.003125
0.003518

0.003396
0.001817

0.001376
0.000203

0.000476
0.000139

0.000064
0.000030

0.003567
0.003039

0.003598
0.002987

0.002702
0.002960

0.003572
0.002980

0.001279
0.000715

0.001302
0.000231

0.001315
0.000357

0.002185
0.002437

0.010489
0.004960

0.003983
0.001845

0.001706
0.001210

0.001105
0.001101

0.010153
0.002037

0.001265
0.002629

0.001373
0.000561

0.003857
0.002546

0.000562
0.000991

6.83
9.39

6.73
9.26

6.76
7.34

5.08
3.70

3.54
3.27

1.52
1.66

8.89
11.92

9.30
12.38

8.40
12.15

9.09
12.11

3.81
3.90

5.52
2.80

5.54
3.20

4.9-1
6.39

8.14
8.01

6.26
6.26

5.12
5.24

4.93
5.56

9.46
6.87

8.49
13.43

10.61
6.65

10.57
10.97

5.32
8.09

13
22

13
22

13
28

17
56

25
63

43
93

5
10

5
10

6
10

5
10

17
39

11
54

11
46

14
25

8
20

12
30

15
36

16
38

8
30

9
12

7
29

7
16

15
25

)

71 St. Channel Lower Reach 31988

71 St. Channel Lower Reach 31952
71 St. Channel Lower Reach 31952

71 St. Channel Lower Reach 31657
71 St. Channel Lower Reach 31657

71 St. Channel Lower Reach 31292
71 St. Channel Lower Reach 31292

71 St. Channel Lower Reach 31242

71 St. Channel Lower Reach 31192
71 St. Channel Lower Reach 31192

71 St. Channel Lower Reach 31066
71 St. Channel Lower Reach 31066

71 St. Channel Lower Reach 30889
71 St. Channel Lower Reach 30889

71 St. Channel Lower Reach 30866

Culvert

823.00
1703.00

823.00
1703.00

823.00
1703.00

Culvert

823.00
1703.00

823.00
1703.00

823.00
1703.00

Culvert

1336.43
1336.43

1336.50
1336.50

1335.58
1335.58

1334.90
1334.90

1335.00
1335.00

1334.40
1334.40

1343.50
1345.76

1342.07
1343.97

1340.95
1344.22

1339.72
1342.23

1339.14
1341.78

1339.13
1341.93

1340.17
1342.50

1342.07
1343.97

1338.70
1340.58

1337.89
1339.75

1336.43
1337.69

1344.03
1346.90

1343.51
1346.09

1341.44
1344.87

1340.30
1342.69

1339.79
1342.36

1339.31
1342.06

0.000367
0.001184

0.003290
0.002918

0.000511
0.000544

0.002539
0.001735

0.006652
0.003001

0.000849
0.000429

5.83
8.57

9.76
11.95

5.63
6.50

6.10
5.43

6.45
6.14

3.48
2.97

14
20

8
15

14
27

13
31

12
27

23
59



71 St. Chamel Lower Reach 30844 823.00 1334.20 1338.86 1336.10 1339.02 0.000737 3.21 25
71 St. Chamel Lower Reach 30844 1703.00 1334.20 1341.72 1337.29 1341.80 0.000256 2.23 80

71 St. Chamel Lower Reach 30499 823.00 1333.40 1338.44 1338.66 0.001529 3.77 21
71 St. Channel Lower Reach 30499 1703.00 1333.40 1341.41 1341.64 0.000830 3.89 45

71 St. Channel Lower Reach 30130 823.00 1332.40 1337.82 1338.06 0.001688 3.93 20
71 St. Channel Lower Reach 30130 1703.00 1332.40 1341.13 1341.35 0.000713 3.82 'oS

71 St. Chamel Lower Reach 30083 823.00 1331.40 1337.46 1334.70 1337.91 0.002232 5.37 .,
71 St. Channel Lower Reach 30083 1703.00 1331.40 1340.78 1336.66 1341.23 0.001411 5.76 33

71 St. Channel Lower Reach 30041 Culvert

71 St. Channel lower Reach 30000 823.00 1331.20 1336.83 1337.23 0.002212 5.07 16
71 St. Chamel Lower Reach 30000 1703.00 1331.20 1338.62 1339.60 0.004246 7.97 21

Profile Output Table - Culvert Only

River Reach River Sta E.G. US. \J.S. US. E.G. IC E.G. DC Min El \Jeir Flow Culv Q Q \Jeir
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs)

Bernei l Ditch Lower Reach 12183 Culvert #1 1324.04 1323.63 1323.86 1324.04 1330.00 1282.00
Bernei l Ditch Lower Reach 12183 Culvert #1 1328.01 1327.47 1328.01 1327.23 1330.00 2981.00

71 St. Channel Lower Reach 37658 Paradise Dr. 1384.04 1383.71 1383.56 1384.04 1383.70 422.96
71 St. Channel Lower Reach 37658 Paradise Dr. 1385.61 1384.58 1385.46 1385.61 1383.70 210.87

71 St. Channel Lower Reach 34322 Culvert #1 1360.19 1359.71 1359.43 1360.19 1361.62 660.00
71 St. Chamel lower Reach 34322 Culvert #1 1363.07 1362.94 1362.58 1363.07 1361.62 956.22

71 St. Chamel Lower Reach 33382 Culvert #1 1355.20 1354.79 1354.27 1355.20 1357.38 793.00
71 St. Channel Lower Reach 33382 Culvert #1 1358.79 1358.38 1357.78 1358.79 1357.38 1136.13

71 St. Channel Lower Reach 32713 Culvert #1 1352.15 1351.03 1351.37 1352.15 1354.34 793.00
71 St. Channel Lower Reach 32713 Culvert #1 1356.50 1353.69 1356.28 1356.50 1354.34 1161.26

71 St. Chamel Lower Reach 31988 Culvert #1 1345.20 1344.76 1343.45 1345.20 1344.36 m.85
71 St. Channel Lower Reach 31988 Culvert #1 1347.77 1346.81 1346.93 1347.77 1344.36 845.24

71 St. Chamel Lower Reach 31242 Gold Dust 1341.44 1340.95 1341.05 1341.44 1342.11 823.00
71 St. Chamel Lower Reach 31242 Gold Dust 1344.87 1344.22 1344.29 1344.87 1342.11 1180.32

71 St. Channel Lower Reach 30866 Culvert #2 1339.32 1339.13 1337.77 1339.32 1339.93 823.00
71 St. Chamel Lower Reach 30866 Culvert #2 1342.06 1341.93 1340.58 1342.06 1339.93 705.23

71 St. Chamel Lower Reach 30041 Bernei l 1337.91 1337.46 1336.88 1337.91 1339.31 823.00
71 St. Chamel Lower Reach 30041 Bernei l 1341.23 1340.78 1340.54 1341.23 1339.31 1333.- )





APPENDIXC

sconSDALE ROAD CORRIDOR DRAINAGE MASTER PLAN
EXISITING CONDITIONS NORMAL DEPTH AND CULVERT

HYDRAULIC COMPUTATION SHEETS

NORMAL DEPTH OUTPUT DATA AND CROSS-SECTION PLOTS

HY-8 OUTPUT FILES
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Normal Depth Section A, 64th Sl Channel from Gary to Shea, 100yr, 6hr
Worksheet for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Nonnal Depth Sect A, 64St. - Gary to Shea Blvd, 100yr

Irregular Channel

Manning's Fonnula

Channel Depth

Slope

Discharge

Options

0.006000 flIfl
987.00 cfs

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho< Horton's Method

Results

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.021

105.18 fl
100.00 to 105.00

110.8 ft2
54.42 fl
49.00 fl

5.18 fl
105.25 fl

0.005462 flIfl

8.91 flIs
1.23 fl

106.41 fl

1.04

Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 1.17912762 fl.

Roughness Segments

Start
Station

0+00.00
0+25.00

End
Station

0+25.00

0+49.00

Mannings
Coefficient

0.016

0.025

Natural Channel Points

Station
(fl)

0+00.00

0+25.00

0+29.00

0+40.00

0+44.00

0+49.00

Elevation
(fl)

104.00

104.00

100.00

100.00

105.00

105.00

Title: untitled
q:\15586\haestad\sci 1558.fm2
09/05/02 01:18:49 PM © Haestad Methods, Inc.

Stanley Consultants Inc
37 Brookside Road· Waterbury, CT 06708 USA

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

(203) 755-1666 Page 1 of 1



Normal Depth Section A, 64th St Channel from Gary to Shea, 100yr, 6hr
Cross Section for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect A, 64St. - Gary to Shea Blvd, 100yr

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.021

0.006000 tUft

105.18 ft
100.00 to 105.00

987.00 cfs

0+50.000+40.000+30.000+20.000+10.00

~m~ \~ --JV
0+00.00

V:2.0~
H:1
NTS

Title: untitled
q:\15586\haestad\sci 1558.fm2
09/05/02 01:19:07 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Normal Depth Section A, 64th St. Channel from Gary to Shea, 10yr, 6hr
Worksheet for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Normal Depth Sect A, 64S1. - Gary to Shea Blvd, 10yr

Irregular Channel

Manning's Formula

Channel Depth

Slope

Discharge

Options

0.006000 ftIft

303.00 cfs

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho, Horton's Method

Results

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.025

102.93 ft

100.00 to 105.00
40.0 ft>

18.89 ft

16.27 ft

2.93 ft

102.66 ft

0.008375 ftIft

7.58 ftIs

0.89 ft

103.82 ft

0.85

Subcritical

Roughness Segments

Start
Station

0+00.00

0+25.00

End
Station

0+25.00

0+49.00

Mannings
Coefficient

0.016

0.025

Natural Channel Points

Station
(ftl

0+00.00

0+25.00

0+29.00

0+40.00

0+44.00

0+49.00

Elevation
(ftl

104.00

104.00

100.00

100.00

105.00

105.00

Title: untitled
q:\15586\haestad\sci 1558.fm2
09/05/02 01:19:37 PM © Haestad Methods, Inc.

Stanley Consultants Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n)

(203) 755-1666 Page 1 of 1



Normal Depth Section A, 64th St Channel from Gary to Shea, 10yr, 6hr
Cross Section for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect A, 64St. - Gary to Shea Blvd, 10yr

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.025
0.006000 ftIft

102.93 ft
100.00 to 105.00

303.00 cfs

0+50.000+40.000+30.000+20.000+10.00

105.00

104.00G-------+-----+---oEil

~~~.~~ \ - 1/
10 1.00 '----------+--------"-----------'~\---"-----+-VIJL-- ----'

100.00 '--- '--- -'-- -\.",;,, ..1- ----'

0+00.00

)

V:2.0~
H:1
NTS

)

Title: untilled
q:\15586\haestad\sci 1558.fm2
09/05/02 01:19:47 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Section A, 64th St. Channel from Gary to Shea, Channel Capacity
Worksheet for Irregular Channel

) Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Slope

Water Surface Elevation

Options

RR067A, 64S1. - Gary to Shea Blvd, channel capacity

Irregular Channel

Manning's Formula

Discharge

0.006000 ft/ft

104.00 ft

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho, Horton's Method

Results

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.025

100.00 to 105.00

518.95 cis
58.4 ft2

21.78 ft

18.20 ft

4.00 ft

103.69 ft

0.007942 ft/ft

8.89 ft/s

1.23 ft

105.23 ft

0.87

Subcritical

Roughness Segments

Start
Station

0+25.0

End
Station

0+49.0

Mannings
Coefficient

0.025

Natural Channel Points

Station
(ft)

0+25.0

0+29.0

0+40.0

0+44.0

0+49.0

Elevation
(ft)

104.00

100.00

100.00

105.00

105.00

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 10:42:01 AM © Haestad Methods, Inc.

Stanley Consultants Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

(203) 755-1666 Page 1 of 1
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Normal Depth Section A, 64th St Channel from Gary to Shea, Channel Capacity
Cross Section for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

RR067A, 64SI. - Gary to Shea Blvd, channel capacity

Irregular Channel

Manning's Formula

Discharge

0.025

0.006000 ftlft

104.00 ft
100.00 to 105.00

518.95 cfs

/
~

~ /

\
-

/
\ /

\ /
\ /

)

105.00

104.50

104.00

103.50

103.00

102.50

102.00

101.50

101.00

100.50

100.00
0+25.0 0+30.0 0+35.0 0+40.0 0+45.0 0+50.0

V:2.0~
H:1
NTS

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12102 10:41:53 AM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n)

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



CTTRRENT DATE: 09-05-2002
ENT TIME: 13:59:03

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0

1

FILE DATE: 09-05-2002
FILE NAME: SHEA64TH

C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
V ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

NO. (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 100.21 100.00 35.00 2 RCB 10.00 4.00 .013 CONVENTIONAL
2
3
4
5
6

SUMMARY OF CULVERT FLOWS (cfs) FILE: SHEA64TH DATE: 09-05-2002

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
102.49 98.7 98.7 0.0 0.0 0.0 0.0 0.0 0.00 1
102.88 197.4 197.4 0.0 0.0 0.0 0.0 0.0 0.00 1

J103.41 296.1 296.1 0.0 0.0 0.0 0.0 0.0 0.00 1
103.46 303.0 303.0 0.0 0.0 0.0 0.0 0.0 0.00 1
104.77 493.5 493.5 0.0 0.0 0.0 0.0 0.0 0.00 1
105.50 592.2 592.2 0.0 0.0 0.0 0.0 0.0 0.00 1
106.16 690.9 671.3 0.0 0.0 0.0 0.0 0.0 18.37 5
106.43 789.6 703.0 0.0 0.0 0.0 0.0 0.0 85.47 4
106.65 888.3 727.6 0.0 0.0 0.0 0.0 0.0 157.86 3
106.88 987.0 736.0 0.0 0.0 0.0 0.0 0.0 248.82 3
106.00 653.7 653.7 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SHEA64TH DATE: 09-05-2002

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
100.21 0.000 0.00 0.00 0.00
102.49 0.000 98.70 0.00 0.00
102.88 0.000 197.40 0.00 0.00
103.41 0.000 296.10 0.00 0.00
103.46 0.000 303.00 0.00 0.00
104.77 0.000 493.50 0.00 0.00
105.50 0.000 592.20 0.00 0.00
106.16 -0.003 690.90 1.18 0.17
106.43 -0.002 789.60 1. 08 0.14

) 106.65 -0.005 888.30 2.82 0.32
106.88 -0.003 987.00 2.13 0.22

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



2

ENT DATE: 09-05-2002 FILE DATE: 09-05-2002
LuKRENT TIME: 13:59:03 FILE NAME: SHEA64TH

PERFORMANCE CURVE FOR CULVERT 1 - 2 ( 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)

0.00 100.21 0.00 -0.21 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
98.70 102.49 1. 56 2.28 1-S2n 0.73 0.91 0.77 1.46 6.43 4.95

197.40 102.88 2.45 2.67 1-S2n 1.16 1.45 1. 23 2.12 8.01 6.08
296.10 103.41 3.20 3.08 1-S2n 1. 51 1. 90 1. 64 2.62 9.03 6.82
303.00 103.46 3.25 3.11 1-S2n 1. 53 1. 93 1. 67 2.65 9.08 6.86
493.50 104.77 4.56 4.14 5-S2n 2.13 2.67 2.35 3.40 10.50 7.84
592.20 105.50 5.29 4.88 5-S2n 2.41 3.01 2.66 3.72 11.11 8.23
671.35 106.15 5.94 5.56 4-FFt 2.63 3.28 2.63 4.02 12.77 8.59
703.05 106.43 6.22 6.00 4-FFt 2.72 3.38 2.72 4.29 12.94 8.89
727.61 106.65 6.44 6.39 4-FFt 2.78 3.46 2.78 4.54 13.07 9.18
736.05 106.88 6.51 6.67 4-FFt 2.81 3.49 4.00 4.77 9.20 9.43

El. inlet face invert 100.21 ft El. outlet invert 100.00 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

**************
0.00 ft

100.21 ft
35.00 ft

100.00 ft
2
0.0060

35.00 ft

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE BOX
BARREL SPAN 10.00 ft
BARREL RISE 4.00 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.013
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION NONE

)



)RENT DATE: 09-05-2002
LuKRENT TIME: 13:59:03

TAl LWATER

3

FILE DATE: 09-05-2002
FILE NAME: SHEA64TH

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 10.00 ft
SIDE SLOPE H/V (X:1) 2.5
CHANNEL SLOPE V/H (ft/ft) 0.006
MANNING'S n (.01-0.1) 0.025
CHANNEL INVERT ELEVATION 100.00 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 100.00 ft

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 100.00 0.000 0.00 0.00 0.00

98.70 101. 46 0.722 1.46 4.95 0.55
197.40 102.12 0.735 2.12 6.08 0.80
296.10 102.62 0.741 2.62 6.82 0.98
303.00 102.65 0.742 2.65 6.86 0.99
493.50 103.40 0.749 3.40 7.84 1.27

) 592.20 103.72 0.752 3.72 8.23 1. 39
690.90 104.02 0.755 4.02 8.59 1. 50
789.60 104.29 0.757 4.29 8.89 1. 61
888.30 104.54 0.759 4.54 9.18 1. 70
987.00 104.77 0.761 4.77 9.43 1. 79

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 32.00 ft
CREST LENGTH 100.00 ft
OVERTOPPING CREST ELEVATION 106.00 ft



Normal Dept Sect B, 64th St Channel from Shea to Mtn View, 100yr, 6hr
Worksheet for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

RR067B, 64St, Shea to Mtn View, 100yr

Irregular Channel

Manning's Formula

Channel Depth

Slope

Discharge

Options

0.006000 ftIft

717.00 cis

Current Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Metho'

Results

Improved Lotter's Method

Improved Lotter's Method

Horton's Method

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.025

104.15 ft

100.00 to 107.50

80.1 ft2
29.56 ft

27.60 ft

4.15 ft

103.98 ft

0.007067 ftIft

8.95 ftIs

1.24 ft

105.40 ft

0.93

Subcritical

Roughness Segments

Start
Station

0+00.0

End
Station

0+62.0

Mannings
Coefficient

0.025

Natural Channel Points

Station
(ft)

0+00.0

0+05.0

0+20.0

0+31.0

0+46.0

0+62.0

Elevation
(ft)

107.50

107.50

100.00

100.00

107.50

107.34

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12102 10:56:05 AM © Haestad Methods, Inc.

Stanley Consultants Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

(203) 755-1666 Page 1 of 1



Normal Depth Sect B, 64th St Channel from Shea to Mtn View, 100yr, 6hr
Cross Section for Irregular Channel

) Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

RR067B, 64St, Shea to Mtn View, 100yr

Irregular Channel

Manning's Formula

Channel Depth

0.025

0.006000 tuft
104.15 ft

100.00 to 107.50

717.00 cfs

108.00 c--------.---..~·-----c---·--··--.-------·-------,--------,-----,

107.00 f-----\-_+_~-._+----+----__;_~,--;___-_+_-____j

106.00

105.00

104.00 L-...Lt:====~~===Ju..-_...L_-~----.J

103.00 !-------'---\-----,------ -+--~-+-+_------'-----+___--------i

102.00

101.00

100.00
0+00.00+ 10.00+20.00+30.00+40.00+50.00+60.00+70.0

V:10.0~
H:1
NTS

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 10:56:33 AM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect B, 64th St. Channel from Shea to Mtn View, 10yr, 6hr
Worksheet for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

RR067B, 64St, Shea to Mtn View, 10yr, 6h

Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope

Discharge

0.006000 ftlft

337.00 cfs

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho, Horton's Method

Results

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.025

102.80 ft

100.00 to 107.50

46.5 ft2
23.52 ft

22.20 ft

2.80 ft

102.61 ft

0.007822 ftlft

7.25 ftls

0.82 ft

103.62 ft

0.88

Subcritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.0 0+62.0 0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

0+00.0

0+05.0

0+20.0

0+31.0

0+46.0

0+62.0

107.50

107.50

100.00

100.00

107.50

107.34

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n)

Page 1 of 1
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 10:57:24 AM © Haestad Methods, Inc.



Normal Depth Sect B, 64th St Channel from Shea to Mtn View, 10yr, 6hr
Cross Section for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

RR067B, 64St, Shea to Mtn View, 10yr, 6h

Irregular Channel

Manning's Formula

Channel Depth

0.025

0.006000 tuft

102.80 ft

100.00 to 107.50

337.00 cfs

108.00 ,------.--,- ----- ..---.-.---.-..-----.------.-...,.--..-.. - ---..-- .,..--------.- -.., ---.-.----"-r'-' -.---.--.- ,

107.00 ,-_.. --t..-.'-.----. -- ··-c---- - ---,.---.-- ------ --.,---- .., ..- - , ···--···-- -i

106.00

105.00

104.00 ;---- ----<--.\- - -;--..-- --- .. ;-- -.--,;------- ---.--.-;.-- --.-.------.- -- -----.-.

10 3.00 ;,....-.---.--\-.---;.--..---.-,----..--,---;---.---.- ---------- -..- ------.

102.00

101.00

100.00
0+00.00+10.00+20.00+30.00+40.00+50.00+60.00+70.0

V:10.0~
H:1
NTS

Tille: untitled
q:\15586\haestad\sci 1558.fm2
03/12102 10:57:57 AM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect B, 64th St Channel from Shea to Mtn View, Channel Capacity
Worksheet for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

RR067B, 64St, Shea to Mtn View, Channel Capacit

Irregular Channel

Manning's Formula

Discharge

Input Data

Slope

Water Surface Elevation

0.006000 ftIft

107.50 ft

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho' Horton's Method

Results

)

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.025

100.00 to 107.50

2,402.60 cfs

195.0 ft2
44.54 ft

41.00 ft

7.50 ft

107.49 ft

0.006051 ftIft

12.32 ftIs

2.36 ft

109.86 ft

1.00

Subcritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+05.0 0+46.0 0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

0+05.0

0+20.0

0+31.0

0+46.0

107.50

100.00

100.00

107.50

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 1
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 10:58:59 AM © Haestad Methods, Inc.



Normal Depth Sect B, 64th St Channel from Shea to Mtn View, Channel Capacity
Cross Section for Irregular Channel

') Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

)

)

RR067B, 64St, Shea to Mtn View, Channel Capacit

Irregular Channel

Manning's Formula

Discharge

0.025

0.006000 tuft
107.50 ft

100.00 to 107.50

2,402.60 cfs

106.00

105.00

102.00

101.00

100.00
0+05.00+15.00+25.00+35.0 0+50.0

V:10.0~
H:1
NTS

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 10:59:21 AM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



CURRENT DATE: 03-12-2002
('TTRRENT TIME: 11: 07 : 55

)

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0

1

FILE DATE: 03-12-2002
FILE NAME: 64STCHA

C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
V ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

NO. (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 100.21 100.00 35.00 2 RCB 10.00 5.00 .012 CONVENTIONAL
2
3
4
5
6

SUMMARY OF CULVERT FLOWS (cfs) FILE: 64STCHA DATE: 03-12-2002

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
102.88 71. 7 71. 7 0.0 0.0 0.0 0.0 0.0 0.00 1
103.14 143.4 143.4 0.0 0.0 0.0 0.0 0.0 0.00 1

)103.38 215.1 215.1 0.0 0.0 0.0 0.0 0.0 0.00 1
103.63 286.8 286.8 0.0 0.0 0.0 0.0 0.0 0.00 1
103.81 337.0 337.0 0.0 0.0 0.0 0.0 0.0 0.00 1
104.31 430.2 430.2 0.0 0.0 0.0 0.0 0.0 0.00 1
104.75 501.9 501.9 0.0 0.0 0.0 0.0 0.0 0.00 1
105.19 573.6 573.6 0.0 0.0 0.0 0.0 0.0 0.00 1
105.64 645.3 645.3 0.0 0.0 0.0 0.0 0.0 0.00 1
106.09 717.0 717.0 0.0 0.0 0.0 0.0 0.0 0.00 1
107.50 920.4 920.4 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 64STCHA DATE: 03-12-2002

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
100.21 0.000 0.00 0.00 0.00
102.88 0.000 71. 70 0.00 0.00
103.14 0.000 143.40 0.00 0.00
103.38 0.000 215.10 0.00 0.00
103.63 0.000 286.80 0.00 0.00
103.81 0.000 337.00 0.00 0.00
104.31 0.000 430.20 0.00 0.00
104.75 0.000 501.90 0.00 0.00
105.19 0.000 573.60 0.00 0.00
105.64 0.000 645.30 0.00 0.00
106.09 0.000 717.00 0.00 0.00

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



2

rT~RENT DATE: 03-12-2002 FILE DATE: 03-12-2002
jRENT TIME: 11:07:55 FILE NAME: 64STCHA

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.

(fps)

0.00
71.70

143.40
215.10
286.80
337.00
430.20
501.90
573.60
645.30
717.00

100.21
102.88
103.14
103.38
103.63
103.81
104.31
104.75
105.19
105.64
106.09

0.00
1. 27
2.00
2.61
3.15
3.49
4.10
4.54
4.98
5.43
5.88

-0.21 O-NF
2.67 1-S2n
2.93 1-S2n
3.17 1-S2n
3.42 1-S2n
3.60 1-S2n
3.96 1-S2n
4.26 1-S2n
4.57 1-S2n
4.90 1-S2n
5.26 5-S2n

0.00
0.57
0.88
1.15
1. 40
1. 56
1. 83
2.04
2.23
2.42
2.60

0.00
0.74
1.17
1. 53
1. 86
2.07
2.44
2.70
2.95
3.19
3.42

0.00
0.60
0.96
1.28
1. 57
1. 76
2.10
2.34
2.57
2.79
3.01

0.00
1.17
1. 71
2.14
2.49
2.71
3.07
3.32
3.55
3.77
3.97

0.00
5.98
7.45
8.38
9.12
9.57

10.26
10.72
11.15
11.55
11.89

0.00
4.42
5.47
6.17
6.70
7.01
7.51
7.83
8.12
8.39
8.63

El. inlet face invert
El. inlet throat invert

100.21 ft
0.00 ft

El. outlet invert
El. inlet crest

100.00 ft
0.00 ft

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

**************
0.00 ft

100.21 ft
35.00 ft

100.00 ft
2
0.0060

35.00 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
0.012
CONVENTIONAL
SQUARE EDGE (90-45 DEG.)
NONE



("'TTRRENT DATE: 03 -12 - 2 002
~RENT TIME: 11: 07: 55

TAILWATER

3

FILE DATE: 03-12-2002
FILE NAME: 64STCHA

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 11.00 ft
SIDE SLOPE H/V (X:1) 2.5
CHANNEL SLOPE V/H (ft/ft) 0.006
MANNING I S n (. 01- 0 . 1) 0 . 025
CHANNEL INVERT ELEVATION 100.00 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 100.00 ft

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/ s) (psf)
0.00 100.00 0.000 0.00 0.00 0.00

71.70 101.17 0.721 1.17 4.42 0.44
143.40 101.71 0.736 1. 71 5.47 0.64
215.10 102.14 0.744 2.14 6.17 0.80
286.80 102.49 0.749 2.49 6.70 0.93
337.00 102.71 0.751 2.71 7.01 1. 01
430.20 103.07 0.755 3.07 7.51 1.15

) 501.90 103.32 0.757 3.32 7.83 1.24
573.60 103.55 0.760 3.55 8.12 1.33
645.30 103.77 0.761 3.77 8.39 1.41
717.00 103.97 0.763 3.97 8.63 1.49

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 30.00 ft
CREST LENGTH 100.00 ft
OVERTOPPING CREST ELEVATION 107.50 ft



Normal Depth Sect B, 64th Street Channel Conveyance Under Bridge Crossing
Worksheet for Irregular Channel

) Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Slope

Water Surface Elevation

Options

64th Street Channel Bridge Opening

Irregular Channel

Manning's Fonnula

Discharge

0.006000 tuft
1,250.83 ft

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho. Horton's Method

Results

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.025

1,244.35 to 1,250.83

1,738.60 cfs

150.7 ft2
37.97 ft

34.50 ft

6.48 ft

1,250.74 ft

0.006351 tuft

11.54 tus
2.07 ft

1,252.90 ft

0.97

Subcritical

Roughness Segments

Start
Station

0+00.0

End
Station

0+34.5

Mannings
Coefficient

0.025

Natural Channel Points

Station
(ft)

0+00.0

0+11.3

0+23.3

0+34.5

Elevation
(ft)

1,250.83 ~~~ "p$TeEL
1,244.35

1,244.35

1,250.83

S~A--I(e-IV \IJ ~ A..I0\:::o 73-L.eVA-7~oNS

r ~ of\A..... e.- l'( C) ~ "S"'D-A<-tf£ ~xV6 ~ \G'S7 !J

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 11:13:18 AM © Haestad Methods, Inc.

Stanley Consultants Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]
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Normal Depth Sect C, Invergordon Rd Chnl from Mtn View Chnl to IBW, 100yr, 6hr (50/50 Flow Split)
Worksheet for Irregular Channel

) Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Normal Depth Sect C, Mtn Vie~ to IBW, 100yr, 6hr, SO/50

Irregular Channel

Manning's Formula

Channel Depth

Slope

Discharge

Options

0.005000 ftlft

496.00 cfs

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho Horton's Method

Results

)

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

. Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.025

103.88 ft

100.00 to 105.83
63.3 ft2

24.84 ft

22.65 ft

3.88 ft

103.49 ft

0.007488 ftlft

7.84 ftls

0.96 ft

104.83 ft

0.83

Subcritical

Roughness Segments

Start
Station

0+00.0

End
Station

0+28.0

Mannings
Coefficient

0.025

Natural Channel Points

)

Station
(ft)

0+00.0

0+09.0

0+19.0

0+28.0

0+28.0

Elevation
(ft)

105.50

100.00

100.00

105.50

105.83

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12102 11 :35:02 AM © Haestad Methods, Inc.

Stanley Consultants Inc
37 Brookside Road Waterbury. CT 06708 USA

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

(203) 755-1666 Page 1 of 1



Normal Depth Sect C, Invergordon Rd Chnl from Mtn View Chnl to IBW, 100yr, 6hr (SO/50 Flow Split)
Cross Section for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

Normal Depth Sect C, Mtn View to IBW, 100yr, 6hr, 50/50

Irregular Channel

Manning's Formula

Channel Depth

0.025

0.005000 ftlft

103.88 ft

100.00 to 105.83

496.00 cfs

)
106.00 c---------------,·-····-············------···-----·----···-·,·--···--········---········-------··--··---c-··---.--...--.----- .. -----.- ....-,--.----.-------.. ----.-.-- .. ,---- .. -.--.---..---r.--.--.----..--,

105.00(~ +-- ._ ...__.._._. ._, ... .._. .__..._...,_.__._.. ._..._....._...._.... .. ' .. +__/ :-/)J!~_________,

104.00............. ~ ./
103.00 ........... /
102.00 -.-.---.---...:.:,"'-"-----..----.-----,-.---.---.-------- ----------+-.-----------.-.---.---.---'----/-.-~~-- ..----------+-.--.--..----.------,

101.00 "'- ./v
100.00 ,-.-.----.-..-----------'------.-----.--""-........----........---...;-..-'-.-----------------,----:.---------.----..-..---..--.-.,

0+00.0 0+05.0 0+10.0 0+15.0 0+20.0 0+25.0 0+30.0

V:1~
H:1.0
NTS

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 11 :35:11 AM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect C, Invergordon Rd Chnl from Mtn View Chnl to IBW, 10yr, 6hr (SO/50 Flow Split)
Worksheet for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

RR069, Mtn View to IBW, 10yr, 6hr, 50/50

Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope

Discharge

0.005000 fVft

219.00 cfs

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho' Horton's Method

Results

)

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.025

102.50 ft

100.00 to 105.83
35.2 ft2

19.57 ft

18.16 ft

2.50 ft

102.17 ft

0.008334 fVft

6.22 fVs

0.60 ft

103.10 ft

0.79

Subcritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.0 0+28.0 0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

0+00.0

0+09.0

0+19.0

0+28.0

0+28.0

105.50

100.00

100.00

105.50

105.83

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 1
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 11 :30:43 AM © Haestad Methods, Inc.



Normal Depth Sect C, Invergordon Rd Chnl from Mtn View Chnl to IBW, 10yr, 6hr (SO/50 Flow Split)
Cross Section for Irregular Channel

) Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

RR069, Mtn View to IBW, 10yr, 6hr, SO/50

Irregular Channel

Manning's Formula

Channel Depth

0.025

0.005000 ftlft

102.50 ft
100.00 to 105.83

219.00 cfs

<,- /
~ ./
~ /"

........ "C7 ./
...... ./

~ ./
~ ./"

1
10
104.00
103.00
102.00
101.00
100.00

0+00.0 0+05.0 0+10.0 0+15.0 0+20.0 0+25.0 0+30.0

V:1~
H:1.0
NTS

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 11:31:47 AM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



CURRENT DATE: 03-12-2002
('~~RENT TIME: 11: 45: 00

)

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0

~o/~o c::.'?L-t""\ 1

FILE DATE: 03-12-2002
FILE NAME: INVCHNL

C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
V ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

NO. (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 100.18 100.00 35.00 2 RCB 6.00 4.00 .012 CONVENTIONAL
2
3
4
5
6

SUMMARY OF CULVERT FLOWS (cfs) FILE: INVCHNL DATE: 03-12-2002

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
102.43 49.6 49.6 0.0 0.0 0.0 0.0 0.0 0.00 1
102.75 99.2 99.2 0.0 0.0 0.0 0.0 0.0 0.00 1
103.08 148.8 148.8 0.0 o. a 0.0 0.0 0.0 0.00 1
103.62 198.4 198.4 0.0 0.0 0.0 0.0 0.0 0.00 1
103.86 219.0 219.0 0.0 0.0 0.0 0.0 0.0 0.00 1
104.76 297.6 297.6 0.0 0.0 0.0 0.0 0.0 0.00 1
105.37 347.2 347.2 0.0 0.0 0.0 0.0 0.0 0.00 1
105.69 396.8 370.8 0.0 0.0 0.0 0.0 0.0 24.06 5
105.85 446.4 382.9 0.0 0.0 0.0 0.0 0.0 62.25 4
105.98 496.0 392.6 0.0 0.0 0.0 0.0 0.0 100.49 3
105.50 356.8 356.8 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: INVCHNL DATE: 03-12-2002

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
100.18 0.000 0.00 0.00 0.00
102.43 0.000 49.60 0.00 0.00
102.75 0.000 99.20 0.00 0.00
103.08 0.000 148.80 0.00 0.00
103.62 0.000 198.40 0.00 0.00
103.86 0.000 219.00 0.00 0.00
104.76 0.000 297.60 0.00 0.00
105.37 0.000 347.20 0.00 0.00
105.69 -0.005 396.80 1. 96 0.49
105.85 -0.003 446.40 1. 22 0.27
105.98 -0.006 496.00 2.89 0.58

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



~/s-c:J S?Ll"'l"
2

r-~RENT DATE: 03-12-2002 FILE DATE: 03-12-2002
!RENT TIME: 11:45:00 FILE NAME: INVCHNL

PERFORMANCE CURVE FOR CULVERT 1 - 2 ( 6.00 (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)

0.00 100.18 0.00 -0.18 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
49.60 102.43 1. 38 2.25 1-S2n 0.67 0.81 0.67 1. 08 6.13 3.93
99.20 102.75 2.19 2.57 1-S2n 1. 08 1.29 1.13 1. 62 7.33 4.93

148.80 103.08 2.85 2.90 1-S2n 1. 42 1. 69 1. 50 2.04 8.27 5.59
198.40 103.62 3.44 3.27 1-S2n 1. 74 2.04 1. 83 2.39 9.01 6.10
219.00 103.86 3.68 3.43 1-S2n 1. 87 2.18 1. 96 2.53 9.29 6.28
297.60 104.76 4.58 4.12 5-S2n 2.33 2.68 2.45 2.99 10.13 6.86
347.20 105.37 5.19 4.62 5-S2n 2.61 2.97 2.74 3.25 10.58 7.17
370.77 105.68 5.50 4.87 5-S2n 2.74 3.10 2.86 3.50 10.80 7.45
382.94 105.84 5.66 5.14 5-S2n 2.81 3.17 2.93 3.72 10.89 7.70
392.62 105.98 5.80 5.43 5-S2n 2.86 3.22 2.98 3.94 10.97 7.92

El. inlet face invert 100.18 ft El. outlet invert 100.00 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

**************
0.00 ft

100.18 ft
35.00 ft

100.00 ft
2
0.0051

35.00 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
0.012
CONVENTIONAL
SQUARE EDGE (90-45 DEG.)
NONE



rT~RENT DATE: 03-12-2002
RRENT TIME: 11:45:00

TAl LWATER

;::;vi '5""0 c:.. YL- (\" 3

FILE DATE: 03-12-2002
FILE NAME: INVCHNL

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 10.00 ft
SIDE SLOPE H/V (X:1) 1.5
CHANNEL SLOPE V/H (ft/ft) 0.005
MANNING'S n (.01-0.1) 0.025
CHANNEL INVERT ELEVATION 100.00 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 100.00 ft

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(efs) (ft) NUMBER - (ft) (f/s) (psf)
0.00 100.00 0.000 0.00 0.00 0.00

49.60 101. 08 0.666 1. 08 3.93 0.34
99.20 101.62 0.682 1. 62 4.93 0.50

148.80 102.04 0.690 2.04 5.59 0.64
198.40 102.39 0.694 2.39 6.10 0.75
219.00 102.53 0.696 2.53 6.28 0.79
297.60 102.99 0.699 2.99 6.86 0.93

) 347.20 103.25 0.701 3.25 7.17 1. 01
396.80 103.50 0.702 3.50 7.45 1. 09
446.40 103.72 0.703 3.72 7.70 1.16
496.00 103.94 0.704 3.94 7.92 1. 23

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 30.00 ft
CREST LENGTH 100.00 ft
OVERTOPPING CREST ELEVATION 105.50 ft

)



Normal Depth Sect C, Invergordon Rd Chnl from Mtn View Chnl to IBW, 100yr, 6hr (60/40 Flow Split)
Worksheet for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Normal Depth Sect C, Mtn View to IBW, 100yr, 6hr, 60/40

Irregular Channel

Manning's Formula

Channel Depth

Slope

Discharge

Options

0.005000 ftlft

573.00 cis

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho, Horton's Method

Results

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.025

104.18 ft

100.00 to 105.83
70.3 ft2

25.99 ft
23.63 ft

4.18 ft

103.78 ft
0.007354 ftlft

8.16 ftls

1.03 ft

105.21 ft
0.83

Subcritical

Roughness Segments

Start
Station

0+00.0

End
Station

0+28.0

Mannings
Coefficient

0.025

Natural Channel Points

\

J

Station
(ft)

0+00.0

0+09.0

0+19.0

0+28.0

0+28.0

Elevation
(ft)

105.50

100.00

100.00

105.50

105.83

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12102 11:34:00 AM © Haestad Methods, Inc.

Stanley Consultants Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

(203) 755-1666 Page 1 of 1



Normal Depth Sect C, Invergordon Rd Chnl from Mtn View Chnl to IBW, 100yr, 6hr (60/40 Flow Split)
Cross Section for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

Normal Depth Sect C, Mtn View to IBW, 100yr, 6hr, 60/40

Irregular Channel

Manning's Formula

Channel Depth

0.025

0.005000 tuft

104.18 ft
100.00 to 105.83

573.00 cfs

<", ;f
........... ~

-7 ,
"-. ./ i

............... ./

""" -;7
............ .//

) 1
10
104.00
103.00
102.00
101.00
100.00

0+00.0 0+05.0 0+10.0 0+15.0 0+20.0 0+25.0 0+30.0

V:1~
H:1.0
NTS

Tille: untilled
q:\15586\haestad\sci 1558.fm2
03/12/02 11 :34:09 AM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect C, Invergordon Rd Chnl from Mtn View Chnl to IBW, 10yr, 6hr (60/40 Flow Split)
Worksheet for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect C, Mtn View to IBW, 10yr, 6hr, 60/40

Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope

Discharge

0.005000 ftIft
257.00 cfs

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho' Horton's Method

Results

)

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.025

102.73 ft

100.00 to 105.83
39.5 ft2

20.45 ft

18.91 ft

2.73 ft

102.39 ft

0.008155 ftIft

6.51 ftIs

0.66 ft

103.39 ft

0.79

Subcritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.0 0+28.0 0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

0+00.0

0+09.0

0+19.0

0+28.0

0+28.0

105.50

100.00

100.00

105.50

105.83

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614nJ

Page 1 of 1
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 11:34:23 AM © Haestad Methods, Inc.



Normal Depth Sect C, Invergordon Rd Chnl from Mtn View Chnl to IBW, 10yr, 6hr (60/40 Flow Split)
Cross Section for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

Normal Depth Sect C, Mtn View to IBW, 10yr, 6hr, 60/40

Irregular Channel

Manning's Formula

Channel Depth

0.025

0.005000 ftIft

102.73 ft
100.00 to 105.83

257.00 cfs

...... )j

"" /'
""'- /7

........ 7

""'- /'

""'"
/7

)

106.00
105.00
104.00
103.00
102.00
101.00
100.00

0+00.0 0+05.0 0+10.0 0+15.0 0+20.0 0+25.0 0+30.0

V:1~
H:1.0
NTS

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12102 11 :34:43 AM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect C, Invergordon Rd Channel from Mtn View Channel to IBW, Channel Capacity
Worksheet for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Slope

Water Surface Elevation

Options

RR069, Mtn View to IBW, Channel Capacit

Irregular Channel

Manning's Formula

Discharge

0.005000 ftIft

105.50 ft

Current Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Metho.

Results

Improved Lotter's Method

Improved Lotter's Method

Horton's Method

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.025

100.00 to 105.83

984.13 cfs

104.4 ft2
31.05 ft

27.95 ft

5.50 ft

105.08 ft

0.006880 ftIft

9.43 ftIs

1.38 ft

106.88 ft

0.86

Subcritical

Roughness Segments

Start
Station

0+00.0

End
Station

0+28.0

Mannings
Coefficient

0.025

Natural Channel Points

Station
(ft)

0+00.0

0+09.0

0+19.0

0+28.0

0+28.0

Elevation
(ft)

105.50

100.00

100.00

105.50

105.83

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 11:18:06 AM © Haestad Methods, Inc.

Stanley Consultants Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]
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Normal Depth Sect C, Invergordon Rd Channel from Mtn View Channel to IBW, Channel Capacity
Cross Section for Irregular Channel

) Project Description

Worksheet

Flow Element

Method

Solve For

RR069, Mtn View to IBW, Channel Capacit

Irregular Channel

Manning's Formula

Discharge

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.025

0.005000 ftlft
105.50 ft

100.00 to 105.83

984.13 cfs

0+30.00+25.0

106.00 ~.----~~---.... -........---..--- ----·----.. -..---...,--.--......- ..---.---......~-·····c ..·..-----------.. -·-------·-··-,..--.. -·....- ..·--··..-··-·T..·---- ..-(i)---....--

105.00 ....... ""'" //
104.00 c-- ------ -:"''''''''~-----..-----+-------..---.-- -----:- - -- .. ------ ------------------- -----f--.------ ----.. --------./-.. - ..----------..-- ----

103.00 .......... //

102.00 .......""'" ./

101 .00 ""'" /v
100.00 ~....--.--....-.....---.....--------'------------.---:~-'-------'-------"~-- .. j----.------..--.-----------'......---------.-....--.....----

0+00.0 0+05.0 0+10.0 0+15.0 0+20.0

)

V:1L
H:1.0
NTS

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 11:18:33AM ©Haestad Methods,lnc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]
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CURRENT DATE: 03-12-2002
("'T~RENT TIME: 11: 40: 38

)

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0

V(?/~C? C;,?L-,"'l 1

FILE DATE: 03-12-2002
FILE NAME: INVCHNL

C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
V ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

NO. (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 100.18 100.00 35.00 2 RCB 6.00 4.00 .012 CONVENTIONAL
2
3
4
5
6

SUMMARY OF CULVERT FLOWS (cfs) FILE: INVCHNL DATE: 03-12-2002

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
102.48 57.3 57.3 0.0 0.0 0.0 0.0 0.0 0.00 1
102.85 114.6 114.6 0.0 0.0 0.0 0.0 0.0 0.00 1

)103.31 171.9 171.9 0.0 0.0 0.0 0.0 0.0 0.00 1
103.97 229.2 229.2 0.0 0.0 0.0 0.0 0.0 0.00 1
104.29 257.0 257.0 0.0 0.0 0.0 0.0 0.0 0.00 1
105.33 343.8 343.8 0.0 0.0 0.0 0.0 0.0 0.00 1
105.70 401.1 372.4 0.0 0.0 0.0 0.0 0.0 26.87 5
105.89 458.4 385.3 0.0 0.0 0.0 0.0 0.0 71.90 4
106.03 515.7 396.1 0.0 0.0 0.0 0.0 0.0 116.71 3
106.17 573.0 405.7 0.0 0.0 0.0 0.0 0.0 164.68 3
105.50 356.6 356.6 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: INVCHNL DATE: 03-12-2002

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
100.18 0.000 0.00 0.00 0.00
102.48 0.000 57.30 0.00 0.00
102.85 0.000 114.60 0.00 0.00
103.31 0.000 171. 90 0.00 0.00
103.97 0.000 229.20 0.00 0.00
104.29 0.000 257.00 0.00 0.00
105.33 0.000 343.80 0.00 0.00
105.70 -0.005 401.10 1. 82 0.45
105.89 -0.003 458.40 1.18 0.26
106.03 -0.006 515.70 2.86 0.55
106.17 -0.005 573.00 2.63 0.46

<1> TOLERANCE (ft) 0.010 <2> TOLERANCE (%) 1. 000



("'C>/fc.'O <; Pt rr
2

r'TTRRENT DATE: 03-12-2002 FILE DATE: 03-12-2002
RENT TIME: 11:40:38 FILE NAME: INVCHNL

PERFORMANCE CURVE FOR CULVERT 1 - 2 ( 6.00 (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)

0.00 100.18 0.00 -0.18 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
57.30 102.48 1. 53 2.30 1-S2n 0.75 0.89 0.75 1.18 6.38 4.13

114.60 102.85 2.40 2.67 1-S2n 1.20 1.42 1.25 1. 76 7.66 5.16
171.90 103.31 3.13 3.07 1-S2n 1. 58 1. 86 1. 66 2.21 8.65 5.84
229.20 103.97 3.79 3.52 1-S2n 1. 93 2.25 2.03 2.59 9.41 6.36
257.00 104.29 4.11 3.75 1-S2n 2.10 2.43 2.21 2.76 9.70 6.58
343.80 105.33 5.15 4.58 5-S2n 2.59 2.95 2.72 3.24 10.55 7.15
372.41 105.70 5.52 4.88 5-S2n 2.75 3.11 2.87 3.52 10.81 7.47
385.32 105.88 5.70 5.21 5-S2n 2.82 3.18 2.94 3.78 10.91 7.75
396.13 106.03 5.85 5.55 4-FFt 2.88 3.24 2.88 4.02 11.46 8.01
405.70 106.16 5.98 5.86 4-FFt 2.93 3.29 2.93 4.25 11.53 8.24

El. inlet face invert 100.18 ft El. outlet invert 100.00 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

**************
0.00 ft

100.18 ft
35.00 ft

100.00 ft
2
0.0051

35.00 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
0.012
CONVENTIONAL
SQUARE EDGE (90-45 DEG.)
NONE



3

rTTRRENT DATE: 03 -12 - 2002
RENT TIME: 11:40:38

TAILWATER

&:I"to c; P't. J f

FILE DATE: 03-12-2002
FILE NAME: INVCHNL

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 10.00 ft
SIDE SLOPE H/V (X:1) 1.5
CHANNEL SLOPE V/H (ft/ft) 0.005
MANNING'S n (.01-0.1) 0.025
CHANNEL INVERT ELEVATION 100.00 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 100.00 ft

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 100.00 0.000 0.00 0.00 0.00

57.30 101.18 0.670 1.18 4.13 0.37
114.60 101.76 0.685 1. 76 5.16 0.55
171.90 102.21 0.692 2.21 5.84 0.69
229.20 102.59 0.696 2.59 6.36 0.81
257.00 102.76 0.698 2.76 6.58 0.86
343.80 103.24 0.701 3.24 7.15 1. 01

) 401.10 103.52 0.702 3.52 7.47 1.10
458.40 103.78 0.703 3.78 7.75 1.18
515.70 104.02 0.704 4.02 8.01 1.25
573.00 104.25 0.705 4.25 8.24 1. 33

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 30.00 ft
CREST LENGTH 100.00 ft
OVERTOPPING CREST ELEVATION 105.50 ft



Normal Depth Sect 0, Sdale Rd. from Greenway-Hayden to Tbird, 100yr, 6hr
Worksheet for Irregular Channel

) Project Description

Worksheet

Flow Element

Method

Solve For

RR015NB - Greenway-Hayden to Third, 100l

Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope

Discharge

Options

0.011000 ftlft

405.00 cfs

C>(' e R.~ol"S"~ = c" <~S' c. F'::;.
C,; ,. d;l s 1> =- 2-- '->"0 c.1=S

(;:, 'I' os- _. 2. ,<,c.:> -= Lr c:> c:;- (F~

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho, Horton's Method

Results

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.017

101.05 ft

100.00 to 101.14
58.0 ft2

90.08 ft

87.48 ft

1.05 ft

101.28 ft

0.004579 ftlft

6.98 ftls

0.76 ft

101.81 ft

1.51

Supercritical

Calculation Messages:
Flow is divided.
Water elevation exceeds lowest end station by 0.54871775 ft.

Roughness Segments

Start
Station

0+00.0

0+10.5

0+98.5

End
Station

0+10.5

0+98.5

1+03.5

Mannings
Coefficient

0.025

0.016

0.025

Natural Channel Points

Station
(ft)

0+00.0

0+05.0

0+10.5

0+10.6

0+46.5

0+46.5

0+62.5

Elevation
(ft)

100.50

100.50

100.50

100.00

100.72

101.14

101.14

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12102 11 :53:42 AM © Haestad Methods, Inc.

Stanley Consultants Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

(203) 755-1666 Page 1 of 2



Normal Depth Sect D, Sdale Rd. from Greenway-Hayden to Tbird, 100yr, 6hr
Worksheet for Irregular Channel

Natural Channel Points

Station
(tt)

0+62.5

0+98.5

0+98.5

1+03.5

Elevation
(tt)

100.72

100.00

100.50

100.50

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 11 :53:42 AM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2



Normal Depth Sect D, Sdale Rd from Greenway-Hayden to Tbird, 100yr, 6hr
Cross Section for Irregular Channel

) Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

RR015A1B - Greenway-Hayden to Tbird, 100l

Irregular Channel

Manning's Formula

Channel Depth

0.017

0.011000 ftlft

101.05 ft

100.00 to 101.14

405.00 cfs

~ ~ :
-

........... ............
~ ............... ( ---E:J

~ ...............

~ I ~

101.20
101.00
100.80
100.60
100.40
100.20
100.00

0+00.0 0+20.0 0+40.0 0+60.0 0+80.0 1+00.0 1+20.0

V:20.0~
H:1
NTS

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12102 11:54:07 AM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect 0, Sdale Rd. from Greenway-Hayden to Tbird, 10yr, 6hr
Worksheet for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

RR015NB - Greenway-Hayden to Third, 10}

Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope

Discharge

Options

0.011000 ftIft

111.00 cfs

Q @ '?-~C) \ '5 y,. -:::... 3S-·t c. res
(p&" &2 <;\::::> :::.; ?-_LC-O L FS

~51 - L'-tO -= lit L r=s

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho, Horton's Method

Results

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.016

100.67 ft

100.00 to 101.14
25.3 ft2

83.66 ft

82.74 ft

0.67 ft

100.75 ft

0.005303 ftIft

4.38 ftIs

0.30 ft

100.97 ft

1.40

Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.17326554 ft.
Flow is divided.

Roughness Segments

Start
Station

0+00.0

0+10.5

0+98.5

End
Station

0+10.5

0+98.5

1+03.5

Mannings
Coefficient

0.025

0.016

0.025

Natural Channel Points

Station
(ft)

0+00.0

0+05.0

0+10.5

0+10.6

0+46.5

0+46.5

0+62.5

Elevation
(ft)

100.50

100.50

100.50

100.00

100.72

101.14

101.14

Title: untitled
q:\15586\haestad\sci 1558.fm2
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Stanley Consultants Inc
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Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]
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Normal Depth Sect D, Sdale Rd. from Greenway-Hayden to Tbird, 10yr, 6hr
Worksheet for Irregular Channel

Natural Channel Points

Station
(ft)

0-+U2.5

0+98.5

0+98.5

1+03.5

Elevation
(ft)

100.72

100.00

100.50

100.50

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12102 11 :55:01 AM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2



Normal Depth Sect D, Sdale Rd. from Greenway-Hayden to Tbird, 10yr, 6hr
Cross Section for Irregular Channel

) Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

RR015A1B - Greenway-Hayden to Third, 10}

Irregular Channel

Manning's Formula

Channel Depth

0.016

0.011000 tuft

100.67 ft

100.00 to 101.14

111.00 cfs

,~ ~

-

~ ~ --E)

~ "'-....
~ ~

)
101.20
101.00
100.80
100.60
100.40
100.20
100.00

0+00.0 0+20.0 0+40.0 0+60.0 0+80.0 1+00.0 1+20.0

V:20.0~
H:1
NTS

Title: untitled
q:\15586\haestad\sci 1558.fm2 Stanley Consultants Inc
03/12102 11:55:29 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

(203) 755-1666 Page 1 of 1



Normal Depth Sect 0, Sdale Rd. from Greenway-Hayden to Tbird, Top-of-Curb Capacity
Worksheet for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Slope

Water Surface Elevation

Options

RR015NB - Greenway-Hayden to Tbird, Road Capac

Irregular Channel

Manning's Formula

Discharge

0.011000 fUft

100.50 ft

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho' Horton's Method

Results

)

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

Calculation Messages:
Flow is divided.

0.016

100.00 to 101.14

47.70 cfs

12.5 ft2

50.88 ft

49.96 ft

0.50 ft

100.56 ft

0.005832 fUft

3.82 fUs

0.23 ft

100.73 ft

1.35

Supercritical

Roughness Segments

Start
Station

0+10.5

End
Station

0+98.5

Mannings
Coefficient

0.016

Natural Channel Points

Station
(ft)

0+10.5

0+10.6

0+46.5

0+46.5

0+62.5

0+62.5

0+98.5

0+98.5

Elevation
(ft)

100.50

100.00

100.72

101.14

101.14

100.72

100.00

100.50

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 11 :56:53 AM © Haestad Methods, Inc.
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Normal Depth Sect 0, Sdale Rd from Greenway-Hayden to Tbird, Top-of-Curb Capacity
Cross Section for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

RR015NB - Greenway-Hayden to Third, Road Capac

Irregular Channel

Manning's Formula

Discharge

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.016

0.011000 tuft

100.50 ft

100.00 to 101.14

47.70 cfs

0+70.0 0+80.0 0+90.0 1+00.00+60.00+50.00+40.00+30.00+20.0

101.20

101.00

100.80

100.60 c-._ _ .._ -." ..- ---- ---- ..;--.-.--..-:7-""'~:-.-..--.-.. ;----- _--;-----.-- "'''''-;;t~.----- ..-----+-..--- _-..-+. --- ---.-:
{i'---- """'~--..........,~..", -- """'

~~~::~-----_._~~ ~

100.007
0+10.0

)

V:20.0~
H:1
NTS

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 11 :57:24 AM © Haestad Methods, Inc.
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Normal Depth Sect E, Sdale Rd from Tbird to Airport Outfall Channel, 100Yr (Earth)
Worksheet for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Sdale Road Section from Tbird to Confluence with Airport Del. Outfall Channel, 100yr

Irregular Channel

Manning's Formula

Channel Depth

Slope

Discharge

Options

0.010000 ftlft
1,123.00 cfs

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho, Horton's Method

Results

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.030

1,422.78 ft

1,419.75 to 1,426.20

131.9 ft2

58.50 ft

57.83 ft

3.03 ft

1,422.77 ft

0.010126 ftlft
8.52 ftls

1.13 ft

1,423.91 ft

0.99

Subcritical

Roughness Segment~

Start
Station

0+00.0

0+95.0

1+14.0

2+22.0

End
Station

0+95.0

1+14.0

2+22.0

2+32.0

Mannings
Coefficient

0.030

0.025

0.016

0.025

Natural Channel Points

Station
(ft)

0+00.0

0+21.0

0+46.0

0+76.0

0+95.0

1+14.0

1+14.0

1+60.0

1+60.0

1+76.0

Elevation
(ft)

1,424.97

1,424.29

1,419.80

1,419.75

1,424.87

1,425.28

1,424.78

1,425.70

1,426.20

1,426.20

Title: untitled
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03/12/02 12:01:50 PM © Haestad Methods, Inc.

Stanley Consultants Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]
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Normal Depth Sect E, Sdale Rd from Tbird to Airport Outfall Channel, 100Yr (Earth)
Worksheet for Irregular Channel

Natural Channel Points

)

Station
(tt)

1+76.0
2+22.0

2+22.0

2+32.0

Elevation
(tt)

1,425.70
1,424.78

1,425.28
1,425.28

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12102 12:01:50 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]
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Normal Depth Sect E, Sdale Rd from Tbird to Airport Outfall Channel, 100Yr (Earth)
Cross Section for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Sdale Road Section from Third to Confluence with Airport Del. Outfall Channel, 100yr

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.030

0.010000 ftIft

1,422.78 ft

1,419.75 to 1,426.20

1,123.00 cfs

2+50.02+00.01+50.01+00.00+50.0

1,427.00 , --.-..-----.----.--·-·--·------c·------ ..--.------.-..--.. -.-.. -.--.-.----,- -.-----. -- •.-----------.-.-----,-------------.--.. --.-..------c----------··-·--·-····-·---·--·--··--·-···'.

~ ::~::~ ~'~---.-.-------.-.---.------'-..---------.--- ..-----.---r--";"---···---"-..---.--.------.------------..'~---I-------'-------

1,424.00 \ J
1,42 3.00 :---.--. ---.---~;:;:::;:;:::~;:;:::;:;:::~------.---.-.----.-- ..---.----.-.--- ..-.----------.---.--------- -----.---.-.----.-.-....---.. -.--..-.-.....-- -.-.-.----.

\ I
1,422.00 \ /

1,421.00 \ /
1,42 0.0 0 ----- ··--·····--·-----·-----,~;:;:::;:;:::f----·-·---T----·-------·-- ------.--- ..---..--------------- -----------1--·--·---·-··----·------·---·--·-·----

1,41 9.0 0 '--.-------.----...--.--.--,-----------.------..--.--.----'-.---------------..----'------.----.-.--- ....----..----'... --.----.-.-------.--.-.---.-.---,
0+00.0

V:10.0~
H:1
NTS

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12102 12:02:29 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
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Normal Depth Sect E, Sdale Rd from Tbird to Airport Outfall Channel, 10Yr (Earth)
Worksheet for Irregular Channel

Project Description

Wor1<sheet

Flow Element

Method

Solve For

Input Data

Normal Depth Sect E, Tbird to Airport Outfall, 10Yr, Earth

Irregular Channel

Manning's Formula

Channel Depth

Slope

Discharge

Options

0.010000 ftlft

576.00 cfs

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho, Horton's Method

Results

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.030

1,421.86 ft

1,419.75 to 1,426.20

82.8 ft2

49.80 ft

49.34 ft

2.11 ft

1,421.80 ft

0.011276 ftlft

6.95 ftls

0.75 ft

1,422.62 ft

0.95

Subcritical

Roughness Segments

Start
Station

0+00.0

0+95.0

1+14.0

2+22.0

End
Station

0+95.0

1+14.0

2+22.0

2+32.0

Mannings
Coefficient

0:030

0.025

0.016

0.025

Natural Channel Points

)

Station
(ft)

0+00.0

0+21.0

0+46.0

0+76.0

0+95.0

1+14.0

1+14.0

1+B0.0

1+B0.O

1+76.0

Elevation
(ft)

1,424.97

1,424.29

1,419.80

1,419.75

1,424.87

1,425.28

1,424.78

1,425.70

1,426.20

1,426.20

Title: untitled
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Normal Depth Sect E, Sdale Rd from Tbird to Airport Outfall Channel, 10Yr (Earth)
Worksheet for Irregular Channel

Natural Channel Points

Station
(ft)

1+76.0

2+22.0

2+22.0

2+32.0

Elevation
(ft)

1,425.70

1,424.78

1,425.28

1,425.28

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 12:04:33 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
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Normal Depth Sect E, Sdale Rd from Tbird to Airport Outfall Channel, 10Yr (Earth)
Cross Section for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect E, Third to Airport Outfall, 10Yr, Earth

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.030

0.01 0000 ftlft
1,421.86 ft

1,419.75 to 1,426.20

576.00 cfs

2+50.01+50.0 2+00.01+00.00+50.0

1,427.0 0 , -- - - - - - , - - -,

1,426.00 r-- - -.+ - - ;-.- - - - .- ~-I '--...'---- 4ii_·····..····--··· ····· ··i

'-', ---... (r--€)1,425.0O~· ..;..···-·..··· ..······· ···· ·+···· ····.. ·····..········ r'*"~ ·· .=----== -.,•.- """""--=.----... r1,424.0 0 +.-.- - ,,\..- ..- - , - - - /.. -/ :.- _ + - -- ;- - - .

1,42 3.00 +-- --"\ + /-1--.. .-+- -_.-.- ,.-- _ -..- ----.,. -- - .. - ,

1,422.00 +-·-..····· ..··-··-·..·\==~==4-·· ..--··r····-..· ..--·· · ···-.. ·t·······..·..·-·-····-··-··· ·-r·· .. · ..······ ..··· ':

\ /1,42 1.00 •.- ..-..- - "\ ,- - /., - - _ - - - ,-- _ - ; - ---j

1,420.00 ,-·--··..····..·-..---..-··'===1····-·--·,-···-··-····-···-..···--· -··········--..··-····..··-··········..·-····T-··· -.--.- - -- .

1 ,419.0 0 '----.- -'- - - -'-- -._ - - _ ~..- ..- - --- ~ - ~

0+00.0

V:10.0~
H:1
NTS

Title: untitled
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Normal Depth Sect E, Sdale Rd from Tbird to Airport Outfall, Earth, Chnl Capacity
Worksheet for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Slope

Water Surface Elevation

Options

Sdale Road Section from Third to Confluence with Airport Det Outfall Chnl, Channel Capacity

Irregular Channel

Manning's Formula

Discharge

0.010000 ftlft

1,424.87 ft

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methol Horton's Method

Results

)

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

Calculation Messages:
Flow is divided.

0.028

1,419.75 to 1,426.20

2,846.00 cfs

277.7 ft2

102.18 ft

100.91 ft

5.12 ft

1,425.45 ft

0.009557 ftlft

10.25 ftls

1.63 ft

1,426.50 ft

1.09

Supercritical

Roughness Segments

Start
Station

0+00.0

0+95.0

1+14.0

2+22.0

End
Station

0+95.0

1+14.0

2+22.0

2+32.0

Mannings
Coefficient

0.030

0.025

0.016

0.025

Natural Channel Points

)

Station
(ft)

0+00.0

0+21.0

0+46.0

0+76.0

0+95.0

1+14.0

1+14.0

Elevation
(ft)

1,424.97

1,424.29

1,419.80

1,419.75

1,424.87

1,425.28

1,424.78

Title: untitled
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Normal Depth Sect E, Sdale Rd from Tbird to Airport Outfall, Earth, Chnl Capacity
Worksheet for Irregular Channel

Natural Channel Points

Station
(tt)

1+60.0

1+60.0

1+76.0

1+76.0

2+22.0

2+22.0

2+32.0

Elevation
(tt)

1,425.70

1,426.20

1,426.20

1,425.70

1,424.78

1,425.28

1,425.28

Title: untitled
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Normal Depth Sect E, Sdale Rd from Tbird to Airport Outfall, Chnl Capacity, Earth
Cross Section for Irregular Channel

• Project Description

Worksheet
Flow Element
Method
Solve For

Sdale'Road Section from Tbird to Confluence with Airport Det Outfall Chnl, Channel Capacity

Irregular Channel
Manning's Formula
Discharge

Section Data

Mannings Coefficient

Slope
Water Surface Elevation
Elevation Range
Discharge

0.028

0.010000 Wft
1,424.87 ft

1,419.75 to 1,426.20
2,846.00 cfs

2+50.02+00.01+50.01+00.0

1.425.00~~- r .......... .........
1,424.00 \ /

1,423.00 \ /

1,422.00 \ /

1,421.00 \ /
1,42 0.0 0 ~.- :-..--- -..- - -- -.- -.-··-··~~;;;;;;;;;;,;;;;;;;;:;;;:;:;;;;;/---------j------·---··--t--····-·--·-··-··-------··----··-·---··-···-t-· ..--···--··-··-·-··------·.-_.-- -- -..-.-~

1,41 9.0 0 ;-.-.-.....------.- - -- --.--..;~--.----.---.--.--~~-..---.-------,----.-..-------_.-------....;'-----.----.------.-------.---.-.-.;
0+00.0 0+50.0

1,427.0 0 ,-..--_..-..- - --.-._.--- -.--_.._-.-.,-.-..--.--..- -.--..-.-.---.-.--,~._.--.- .._---- - -.--..--.--.,- - ---- --.- - _ -.- -,- - --.--.---.- -- -..----- -.- --,

1,426.0 0 ;-....---.-..-..-.----.--....-..--....-.--..--....-:....--.-..--.-.--..-- -...---..--..----.-.--:---.-.--.---.- -.-.-- ~--.:".,---J----•.----.---.. I...-........- __
r-, ---............__ ~•

V:10.0~
H:1
NTS

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 [614n]
Page 1 of 1

Title: untitled
q:\15586\haestad\sci 1558.fm2 Stanley Consultants Inc
03/12102 12:09:23 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



Normal Depth Sect E, Sdale Rd from Tbird to Airport Outfall, 100Yr, Lined
Worksheet for Irregular Channel

• Project Description

Worksheet
Flow Element

Method
Solve For

Sdale Road Section, South of TBird for Approximately 200 ft, Next to Fire Station, 100yr

Irregular Channel

Manning's Formula
Channel Depth

Input Data

Slope
Discharge

0.005100 ftIft

1,123.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Methot Horton's Method

Results

•

Mannings Coefficient
Water Surface Elevation
Elevation Range
Flow Area
Wetted Perimeter
Top Width
Actual Depth
Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy

Froude Number
Flow Type

0.018
1,424.34 ft

1,419.28 to 1,426.20
91.7 ft2

30.63 ft

28.24 ft

5.06 ft

1,425.63 ft

0.004517 ftIft

12.25 ftIs

2.33 ft

1,426.67 ft

1.20
Supercritical

Roughness Segments

Start End Mannings
Station Station Coefficient

0+77.0 1+09.0 0.018

1+09.0 1+14.0 0.025

1+14.0 2+22.0 0.016

2+22.0 2+32.0 0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

•

0+77.0

0+89.0
0+97.0

1+09.0
1+14.0
1+14.0

1+60.0
1+60.0

1+76.0
1+76.0

1,425.28
1,419.28

1,419.28
1,425.28

1,425.28
1,424.78

1,425.70
1,426.20
1,426.20
1,425.70

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of2
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12102 12:39:22 PM © Haestad Methods, Inc.



Natural Channel Points

Normal Depth Sect E, Sdale Rd from Tbird to Airport Outfall, 100Yr, Lined
Worksheet for Irregular Channel

•

•

•

Station
(ft)

2+22.0

2+22.0

2+32.0

Elevation
(ft)

1,424.78

1,425.28

1,425.28

Title: untitled
q:\15586\haestad\sci 1558.fm2

-03/12/02 12:39:22 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]
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Normal Depth Section E, Sd~le Rd from Tbird to Airport Outfall, 100Yr, Lined
Cross Section for Irregular Channel

• Project Description

Worksheet
Flow Element

Method
Solve For

Sdale Road Section, South of TBird for Approximately 200 ft, Next to Fire Station, 100yr
Irregular Channel

Manning's Fonnula
Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.018

0.005100 ftIft

1,424.34 ft
1,419.28 to 1,426.20

1,123.00 cfs

1,42 7 .0 0 , - _..-..,..- - - , - ,- -.- -- --: _ ,.. -_ - - , _-_..__ - _ , __- -....,_ "

1,42 6 .0 0 ; __ _- - -.- _.- - _ -- _ _ _-_ _- __-- _-- _- __ --..__ -- ---- - - -"? -_ - --- - ~

1,425.00

1,424.00

1,42 3.0 0 > -··..••..••..·_·__• •..·_ • !'·,..-·_· -_..·--?·_ f·· - __ - -- __ --- _.._---..----.-+-..---.- -- ~_ -.--._ _-?..-_..- --- - --.._..t"" _ _ - -.- ~

1,422.0 0 :- - - :._..\ - _ ---:- , _-..- - -.-: -- -- -;-.- - - -..- - .., - --- -- - - : ---- - - -+- -- - _ - _ ..;_ - __ ..,

1,421.00

1,420.00

1,41 9.0 0 :.... _ _.- _ ..: _._-_ _., _.._.- _..- ..- ..:.....-_.-.._ _-_ ...:.._ _-_._ _- -:--._ _ -_ '-- - _ - :.... __ - -_..,-._ - - __....:
0+60.0 0+80.0 1+00.0 1+20.0 1+40.0 1+60.0 1+80.0 2+00.0 2+20.0 2+40.0

•

V:10.0~
H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12102 12:47:11 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]
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Normal Depth Sect E, Sdale Rd from Tbird to Airport Outfall, 10Yr, Lined
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

'Method
Solve For

Sdale Road Section, South of TBird for Approximately 200 ft, Next to Fire Station, 10yr

Irregular Channel

Manning's Formula
Channel Depth

Input Data

Slope

Discharge

0.005100 ftlft

576.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Methot Horton's Method

Results

•

Mannings Coefficient
Water Surface Elevation
Elevation Range
Flow Area
Wetted Perimeter
Top Width
Actual Depth
Critical Elevation
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.018
1,422.94 ft

1,419.28 to 1,426.20
56.1 ft2

24.37 ft
22.64 ft

3.66 ft
1,423.22 ft

0.003780 ftIft

10.27 ftIs
1.64 ft

1,424.58 ft

1.15
Supercritical

Roughness Segments

Start End Mannings
Station Station Coefficient

0+77.0 1+09.0 0.018
1+09.0 1+14.0 0.025
1+14.0 2+22.0 0.016
2+22.0 2+32.0 0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

•

0+77.0
0+89.0
0+97.0

1+09.0

1+14.0
1+14.0

1+60.0
1+60.0
1+76.0
1+76.0

1,425.28

1,419.28
1,419.28

1,425.28
1,425.28
1,424.78
1,425.70

1,426.20
1,426.20
1,425.70

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [6140]

Page 1 of2

Title: untitled
q:\15586\haestad\sci 1558.fm2 Stanley Consultants Inc
03/12/02 12:49:33 PM .© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



Natural Channel Points

Normal Depth Sect E, Sdale Rd from Tbird to Airport Outfall, 10Yr, Lined
Worksheet for Irregular Channel

•

•

•

Station
(ft)

2+22.0

2+22.0

2+32.0

Elevation
(ft)

1,424.78

1,425.28

1,425.28

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 12:49:33 PM © HaestadMethods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]
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Normal Depth Sect E, Sdale Rd from Tbird to Airport Outfall, 10Yr, Lined
Cross Section for Irregular Channel

• Project Description

Worksheet
Flow Element

Method
Solve For

Sdale Road Section, South of TBird for Approximately 200 ft, Next to Fire Station, 10yr
Irregular Channel
Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope
Water Surface Elevation

Elevation Range
Discharge

0.018

0.005100 ftlft
1,422.94 ft

1,419.28 to 1,426.20
576.00 cfs

1,42 7.00 ;--..-..- -.--.-._..----.:-..- - ---._.---..---......,.. -..-_ -.--..- ---..---..-.,..---·-·········---····-·······--·-.,..-····-_·_-·-·-·--··---c-..-._..- --_ ---.-:..--- _ -.._-.-- -·-c·..···-·..·..·..········..·..········..···..·..···-·····:·· - - --- - :

1,426.00 ,....-.-..- -.-..---- -- - -..---..-.----t---.- ----.---.,.---- --.- -- -..-.-..-.--.-•.-.-.-----•.---t---- - ..- - - -- -- - - --<..- --..---.- - - ,

1,425.00

1,424.00

1,42 3.00 ~-···-·--·_··------·--···r·\iiiiiiiiiiiiiiiiiiiii~iiiiiiIiiiiiiii'·--·-·_-·-·--·-·!"·_--·..--···-··--·--··-..··r------···--··-----1-·-·-·----r---·--·--···-·--·--r--·--·---·-_··--·-·--_·····--r-··-"·-·.-.-...---.-.-..--.~

1,422.00 :-..------..--.----..----:-..-.•-..-..-..--.-..-- -----;- ---..-------.-;....-.- --.-.-.-.-.--.-;....-.--.-.-----.-----:---.--.------..;----.------.----:-.-- ----.--..- -.-..- :..---.-.--.-..-.---- --.-;

1,421.00

1,420.00

1,41 9.0 0 :.....-.-------.-----'------------"----.-----'--------'----------'--------'---.------...:..------ -.- --'--..-.--.--.---- -..---..:
0+60.0 0+80.0 1+00.0 1+20.0 1+40.0 1+60.0 1+80.0 2+00.0 2+20.0 2+40.0

•

V:10.0~
H:1
NTS

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 {614n]
Page 1 of 1

Title: untitled
q:\15586\haestad\sci 1558.fm2StanleyConsultants Inc
03/12102 12:50:42 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT06708 USA (203) 755-1666



Normal Depth Sect E, Sdale Rd from Tbird to Airport Outfall, Chanl Capacity, Lined
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element
Method
Solve For

Sdale Road Section, South of TBird for Approximately 200 ft, Next to Fire Station, Channel Capacity
Irregular Channel

Manning's Formula
Discharge

Input Data

Slope
Water Surface Elevation

0.005100 ftIft

1,425.28 ft

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Methot Horton's Method

Results

•

Mannings Coefficient
Elevation Range
Discharge

Flow Area
Wetted Perimeter
Top Width
Actual Depth
Critical Elevation
Critical Slope
Velocity
Velocity Head

. Specific Energy

Froude Number
Flow Type

0.018
1,419.28 to 1,425.28

1,613.68 cfs
120.0 ft2

34.83 ft
32.00 ft

6.00 ft
1,425.82 ft

0.003389 ftIft

13.45 ftIs

2.81 ft

1,428.09 ft

1.22
Supercritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+77.0 1+09.0 0.018

Natural Channel Points

Station
(ft)

Elevation
(ft)

0+77.0
0+89.0
0+97.0
1+09.0

1,425.28
1,419.28
1,419.28
1,425.28

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 [614n]
Page 1 of 1

Title: untitled
q:\15586\haestad\sci 1558.fm2 Stanley Consultants Inc
03/12/02 1°2:53:08 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



Normal Depth Sect E, Sdale Rd from Tbird to Airport Outfall, Chanl Capacity, Lined
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Sdale Road Section, South of TBird for Approximately 200 ft, Next to Fire Station, Channel Capacity

Irregular Channel

Manning's Formula

Discharge

Section Data

Mannings Coefficient
Slope

Water Surface Elevation

Elevati<?n Range
Discharge

0.018

0.005100 ftlft
1,425.28 ft

1,419.28 to 1,425.28

1,613.68 cfs

1+10.0

1,42 5.0 0 ;-····-···,t---··-··········--·-··..·--·;·---..--......-..-----··..-·..·;---·-·---·-..·-------·--1'-··;

1,424.00

1,426.00

1,42 1.00 ;.-....--·-·--····----·-·--:-1·--·--··----··.;-----·.----·---:

1,423.00 ;...-.-....----..--..--..-;.-----------+-------..----i

1,41 9.00 ,----.-----....---'-----.---'----.-----------'
0+75.0 0+85.0 0+95.0

1,420.00

1,422.00

•

V:10.0~
H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 12:53:53 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect F, Airport Outfall Chanl, 100Yr, 6Hr

Worksheet for Irregular .Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect F, Sdale Airport Storage Outfall Channel, 100 yr

Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope

Discharge

0.006200 ftIft

586.00 cfs Q\VO @

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting MethOt Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.018

103.38 ft

100.00 to 104.00
.53.2 ft2

24.10 ft

22.51 ft

3.38 ft

104.11 ft

0.004014 ftIft

11.02 ftIs

1.89 ft

105.26 ft

1.26

Supercritical

RoughnessSegmen~

Start
Station

End
Station

Mannings
Coefficient

0+00.00

0+05.00

0+30.00

0+05.00

0+30.00

0+35.00

0.025

0.018

0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

•

0+00.00

0+05.00

0+13.00

0+18.00

0+22.00

0+30.00

0+35.00

104.00

104.00

100.00

100.00

100.00

104.00

104.00

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 1
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 02:18:02 PM © Haestad Methods, Inc.



Normal Depth Sect F, Airport Outfall Channel, 100Yr, 6Hr
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect F, Sdale Airport Storage Outfall Channel, 100 yr

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.018

0.006200 ftlft
103.38 ft

100.00 to 104.00

586.00 cfs

100.50 ;...- - - - - ,.- -..- -..- - - ,._ - --" -_ - -_..~.._-- _-- - _-..__ -:---._..-._ ...,.-_.---:-- -..---- -.--.----..~._._.-----_ - - ,

101.50

101.00

100.00
0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00

1(J 4~ (Jl}{~---~v--"""""'"''''''''''''''''''''-''''''''''''''''', - ..- , - _ -.- - -, _ - .._ - , _ -- - -- --- (,;-----+-J

10 2.50 ; -- _ _ ..+ _ l _._ ,; _ _ _ - - - - ;.. ..+- - - .._.-..- ..- _ •· ···..··..·..· ·-I·--..·· ·-··- ·· ·i-..- - -·····..•• · ·.···-· ·..i

103.00

10 3.50 ;.. - - ,- , - - ,.- _- - -:- - --..-.- - _, - - - - - -- , -..-..-_..-..---.., --" --.- -- --:

102.00 , - - -;.- - - - - :- _- _- -: _-.._- ,- - -- -- - ~ j,. _- -- --_..-.-.~._- ..-._ -_.._ - - ;•

V:5.0~
H:1
NTS

•
. Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:18:09 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect F, Airport Outfall Channel, 10Yr, 6Hr
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect F, Sdale Airport Storage Outfalf Channel, 10 yr

Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope 0.006200 ftIft

_D_is_c_h_a_rg_e__3_3_2_.0_0_c_fs__C;<..... \ 0 ~.

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting MethQl Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.018

102.51 ft

100.00 to 104.00
35.3 ft2

20.24 ft

19.06 ft

2.51 ft

102.81 ft

0.004058 ftIft

9.41 ftls

1.38 ft

103.89 ft

1.22

Supercritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00

0+05.00

0+30.00

0+05.00

0+30.00

0+35.00

0.025

0.018

0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

•

0+00.00

0+05.00

0+13.00

0+18.00

0+22.00

0+30.00

0+35.00

104.00

104.00

100.00

100.00

100.00

104.00

104.00

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 1
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 02:17:28 PM © Haestad Mett}ods, Inc.



Normal Depth Sect F, Airport Outfall Channel, 10Yr, 6Hr

Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect F, Sdale Airport Storage Outfall Channel, 10 yr

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.018

0.006200 ftIft

102.51 ft
100.00 to 104.00

332.00 cfs

100.50 :- - - -.-- - ----:- - - - - ....,-.- --,.- -- - : - _ - -: -..-..,.----..-.-:.-.- - --- - -..--:- - - - - :

101.50

101.00

100.00
.0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00

1U 4_UlF~---~v·········-·········-······"·'··········_·· ~_ _ -.._ , ; _- - -..-._~ - - -- -.-.-.- (,;----~

102.50 ;. - -~.- \---....!---------~~--------....!-...., -- -;,. - i

103.00

103.50 : '- , _ + : : :..- - - ··· 1·_····..·:..··• ······..··..···..··..··············..·· -:

10 2.00 :.._ - - -..: -- - - -..'\ ~ - - -- -: - -.., - -- - -.:··..···..·1..··· ···········..··..· ..·······_····..·· ·--:· - :
•

V:5.0~
H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 02:17:37 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect F, Airport Outfall Channel, Channel Capacity
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect F, Sdale Airport Storage Outfall Channel, Capacity

Irregular Channel

Manning's Formula

Discharge

Input Data

Slope

Water Surface Elevation

0.006200 ftlft

104.00 It

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methol Horton's Method

Results

•

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.018

100.00 to 104.00

820.46 cfs
68.0 ft2

26.89ft

25.00 ft

4.00 ft

104.50 tt

0.003699 ftIft

12.07 ftIs

2.26 ft

106.26 ft

1.29

Supercritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+05.00 0+30.00 0.018

Natural Channel Points

Station
(tt)

Elevation
(tt)

0+05.00

0+13.00

0+18.00

0+22.00

0+30.00

104.00

100.00

100.00

100.00

104.00

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 (614n]
Page 1 of 1

Stanley Consultants Inc
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:20:53 PM © Haesta~ Methods, Inc.



Normal Depth· Sect F, Airport Outfall Channel, Channel Capacity
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect F, Sdale Airport Storage Outfall Channel, Capacity

Irregular Channel

Manning's Formula

Discharge

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.018

0.006200 ft/ft

104.00 ft

100.00 to 104.00

820.46 cfs

0+30.000+25.000+20.000+15.000+10.00
100.00

0+05.00

104.00(r-----~----~-~--~---------.....)

101.50

10 1.00 ; -- -_ _ - -..- -\,.- -- _ _ ---.- -.._.-..- - -- --..- --..-.- -I--..!-' - - ..-·-..·..--- ·----..· ·..i

102.00 :.._ _ .1" " - _ '.-_ - - .._ : - - ---..-.; - ~, - - .._ _ -"

102.50 ; - " - ···· ···- · · ·-i· ·_·..·-·, -_ , - _, _ - __ _ , _ _., -._ ,

103.00

100.50 : -..-.---- "- ---..---\.-..---- -.- -.:--- -- - ..- - -- -..-~ -.--.- -..-- --.-I----- - ~ -._ - -.- _ _ - _- :

103.50 , \, _ , - : ,..- - ·· ·, ····..· ·..·· ···..· _..·..·..1 -.:

•

V:5.0~
H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:21 :03 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 {614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect G, Sdale Rd from Airport Outfall to Sutton, 100Yr, 6Hr
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect G, Sdale Rd. from Confluence to Sutton, 100-yr, 6-hr

Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope 0.010000 Wft

_D_is_ch_a_rg_e__1_,3_1_7_.0_0_c_fs__Q,oc.)@.

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methol Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.030

104.34 ft

100.00 to 110.50
167.1 ft2

83.20 ft

82.73 ft

4.34 ft

104.31 ft

0.010485 ftIft

7.88 ftIs

0.97 ft

105.31 ft

0.98

Subcritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00

1+07.00

1+07.00

2+25.00

0.030

0.016

Natural Channel Points

Station
(ft)

Elevation
(ft)

•

0+00.00

0+00.05

0+43.00

0+54.00

0+61.00

1+07.00

1+12.50

1+12.55

1+59.00

1+59.00

1+75.00

1+75.00

110.50

105.50

101.50

100.00

101.00

105.50

105.50

105.00

105.92

106.42

106.42

105.92

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 2
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 02:23:39 PM © Haestad Methods, Inc.



Natural Channel Points

Normal Depth Sect G, Sdale Rd from Airport Outfall to Sutton, 100Yr,6Hr
Worksheet for Irregular Channel

•

•

•

Station
(ft)

2+20.60

2+20.60

2+25.00

Elevation
(ft)

105.00

105.50

105.50

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 02:23:39 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 (614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2



Normal Depth Sect G, Sdale Rd from Airport Outfall to Sutton, 100Yr, 6Hr
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

Normal Depth Sect G, Sdale Rd. from Confluence to Sutton, 100-yr, 6-hr

Irregular Channel

Manning's Formula

Channel Depth

0.030

0.010000 ftIft

104.34 ft

100.00 to 110.50

1,317.00 efs

112.00

11

• 108.00

106.00

104.00

102.00

100.00
0+00.00 0+50.00 1+00.00

•

1+50.00 2+00.00 2+50.00

V:10.0~
H:1
NTS

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:23:47 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect G, Sdale Rd from Airport Outfall to Sutton, 10Yr, 6Hr
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect G, Sdale Rd. from Confluence to Sutton, 10-yr, 6-hr

Irregular Channel

Manning's Formula

Channel Depth

Input Data

0.010000 ftlft

722.00 cfs

Slope

Discharge ex. to <f2- \L'2-C7'--CJ~------------
Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methol Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.030

103.52 ft

100.00 to 110.50
106.1 ft2

65.88 ft

65.49 ft

3.52 ft

103.45 ft

0.011342 ftlft

6.81 ftIs

0.72 ft

104.24 ft

0.94

Subcritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00

1+07.00

1+07.00

2+25.00

0.030

0.016

Natural Channel Points

Station
(ft)

Elevation
(ft)

•

0+00.00

0+00.05

0+43.00

0+54.00

0+61.00

1+07.00

1+12.50

1+12.55

1+59.00

1+59.00

1+75.00

1+75.00

110.50

105.50

101.50

100.00

101.00

105.50

105.50

105.00

105.92

106.42

106.42

105.92

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 2
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:24:18 PM © Haestad Methods, Inc.



Natural Channel Points

Normal Depth Sect G, Sdale Rd from Airport Outfall to Sutton, 10Yr, 6Hr

Worksheet for Irregular Channel

•

•

•

Station
(ft)

2+20.60

2+20.60

2+25.00

Elevation
(ft)

105.00

105.50

105.50

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 02:24:18 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 (614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2



Normal Depth Sect G, Sdale Rd. from Airport Outfall to Sutton, 10-yr, 6-hr
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

Normal Depth Sect G, Sdale Rd. from Confluence to Sutton, 10-yr, 6-hr

Irregular Channel

Manning's Formula

Channel Depth

0.030

0.010000 ftIft

103.52 ft

100.00 to 110.50

722.00· cfs

112.00

11

• 108.00

106.00

104.00

102.00

100.00
0+00.00 0+50.00 1+00.00

•

1+50.00 2+00.00 2+50.00

V:10.0~
H:1
NTS

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 02:24:25 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 (614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect G, Sdale Rd from Airport Outfall to Sutton, Channel Capacity
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect G, Sdale Rd. Open Channel from Confluence to Suttc

Irregular Channel

Manning's Formula

Discharge

Input Data

Slope

Water Surface Elevation

0.010000 ftIft

105.50 ft

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methot Horton's Method

Results

•

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.030
100.00 to 110.50

2,572.82 cfs
276.7 ft2

107.53 ft

106.95 ft

5.50 ft

105.53 ft

0.009590 ftIft

9.30 ftIs

1.34 ft

106.84 ft

1.02
Supercritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00 1+07.00 0.030

Natural Channel Points

Station
(tt)

Elevation
(tt)

0+00.00

0+00.05
0+43.00 .

0+54.00

0+61.00

1+07.00

110.50

105.50

101.50

100.00

101.00

105.50

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 [614n)
Page 1 of 1

Stanley Consultants Inc
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:25:11 PM © Haestad Methods, Inc.



Normal Depth Sect G, Sdale Rd from Airport Outfall to Sutton, Channel Capacity
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect G, Sdale Rd. Open Channel from Confluence to Sutte

Irregular Channel

Manning's Formula

Discharge

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.030

0.010000 Wft

105.50 ft

100.00 to 110.50

2,572.82 cfs

112.00 :

•
110.00

108.00

1+20.001+00.000+80.000+60.000+40.000+20.00
100.00

0+00.00

104.00 :-.- -.._-.-..- -.._ --~_..-..:----..--.-_ - - - -- --..;..-.--- -..-- -..-- ----.- -- ---'- --.- - --- -.---..--:-- - ---.-.----.:;~-_ ---..-.,.;---..- - , -,..-..-.- ,..- .,

102.00 ;.- - ----.- --.- , ;--.- -..-- -- ---.-- -..- ~ :----.-..-..---- -.----- -----.- -:--- --.-..---..~:..---.---:-.-,- -..-----.---..---..-- ,.,--- -- ---.-- - -.-- - -..-...,

10 6.00 •..--- -- - --- - -.- -..- :-- --.- -- - --- - ---- ---- -.; - -.---.--- --- -...,.-.-.-..--..- - - -.-..- ---.- --..-;-.- -- ------..- ---.-.-.-.-- :--.-..-.-- - _-- -..-.--- - -..- - ;

V:5.0~
H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 02:25:21 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



CURRENT DATE: 10-22-2002
~ENT TIME: 14:30:43

1

FILE DATE: 10-22-2002
FILE NAME: SUTTON

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0

C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
V ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

NO. (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 1411.62 1411.57 55.00 4 RCB 8.00 3.00 .013 CONVENTIONAL
2
3
4
5
6

SUMMARY OF CULVERT FLOWS (cfs) FILE: SUTTON DATE: 10-22-2002

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1411.62 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1413.18 131.7 131.7 0.0 0.0 0.0 0.0 0.0 0.00 1

.414.02 263.4 263.4 0.0 0.0 0.0 0.0 0.0 0.00 1
414.70 395.1 395.1 0.0 0.0 0.0 0.0 0.0 0.00 1

1415.38 526.8 526.8 0.0 0.0 0.0 0.0 0.0 0.00 1
1415.85 658.5 658.5 0.0 0.0 0.0 0.0 0.0 0.00 1
1416.23 722.0 722.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1417.18 921.9 753.0 0.0 0.0 0.0 0.0 0.0 168.06 3
1417.48 1053.6 758.0 0.0 0.0 0.0 0.0 0.0 294.42 4
1418.07 1185.3 598.5 0.0 0.0 0.0 0.0 0.0 597.05 11
1418.17 1317.0 652.1 0.0 0.0 0.0 0.0 0.0 652.50 24
1416.50 722.0 722.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SUTTON DATE: 10-22-2002

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

1411.62 0.000 0.00 0.00 0.00
1413.18 0.000 131.70 0.00 0.00
1414.02 0.000 263.40 0.00 0.00
1414.70 0.000 395.10 0.00 0.00
1415.38 0.000 526.80 0.00 0.00
1415.85 0.000 658.50 0.00 0.00
1416.23 0.000 722.00 0.00 0.00
1417.18 -0.001 921.90 0.90 0.10
1417.48 -0.001 1053.60 1.13 0.11

• 1418.07 0.002 1185.30 -10.27 -0.87
1418.17 -0.001 1317.00 12.43 0094

<1> TOLERANCE (ft) 0.010 <2> TOLERANCE (%) 1.000
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_RENT DATE: 10-22-2002 FILE DATE: 10-22-2002
RENT TIME: 14:30:43 FILE NAME: SUTTON

PERFORMANCE CURVE FOR CULVERT 1 - 4 ( 8.00 (ft) BY 3.00 (ft) ) ReB

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 1411.62 0.00 -0.05 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
131.70 1413.18 1.39 1.56 3-M1t 1.24 0.81 1.36 1.36 3.03 4.58
263.40 1414.02 2.17 2.40 3-M1t 1.98 1.28 2.01 2.01 4.10 5.72
395.10 1414.70 2.84 3.08 3-M2t 2.64 1.68 2.51 2.51 4.91 6.47
526.80 1415.38 3.50 3.76 3-M2t 3.00 2.04 2.94 2.94 5.60 7.05
658.50 1415.85 4.23 3.26 3-M2t 3.00 2.37 2.94 3.31 7.00 7.52
722.00 1416.23 4.61 3.43 3-M2t 3.00 2.52 2.94 3.48 7.68 7.72
752.95 1416.43 4.81 3.90 3-M2t 3.00 2.59 2.94 3.95 8.01 8.28
758.04 1416.47 4.85 4.19 3-M2t 3.00 2.60 2.94 4.24 8.06 8.60
598.52 1416.07 3.88 4.45 3-M2t 3.00 2.22 2.94 4.50 8.06 8.89
652.07 1416.32 4.19 4.70 3-M2t 3.00 2.35 2.94 4.75 8.06 9.15

El. inlet face invert 1411.62 ft El. outlet invert 1411.57 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

**************
0.00 ft

1411.62 ft
55.00 ft

1411.57 ft
4
0.0009

55.00 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
SQUARE EDGE (90-45 DEG.)
NONE
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•
RENT DATE: 10-22-2002
RENT TIME: 14:30:43

TAlLWATER

FILE DATE: 10-22-2002
FILE NAME: SUTTON

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 17.50 ft
SIDE SLOPE H/V (X:1) 2.7
CHANNEL SLOPE V/H (ft/ft) 0.005
MANNING'S n (.01-0.1) 0.025
CHANNEL INVERT ELEVATION 1411.57 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1411.57 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 1411.57 0.000 0.00 0.00 0.00

131.70 1412.93 0.692 1.36 4.58 0.42
263.40 1413.58 0.710 2.01 5.72 0.63
395.10 1414.08 0.719 2.51 6.47 0.78
526.80 1414.51 0.725 2.94 7.05 0.92
658.50 1414.88 0.729 3.31 7.52 1.03

• 722.00 1415.05 0.730 3.48 7.72 1.09
921.90 1415.52 0.734 3.95 8.28 1.23

1053.60 1415.81 0.736 4.24 8.60 1.32
1185.30 1416.07 0.738 4.50 8.89 1.40
1317.00 1416.32 0.740 4.75 9.15 1.48

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 49.00 ft
CREST LENGTH 100.00 ft
OVERTOPPING CREST ELEVATION 1416.50 ft

•



Normal Depth Sect H, Sdale Rd from Sutton to Sweetwater, 100Yr, 6Hr
Worksheet for Irregular Channel

• Project Description

Worksheet

Row Element

Method

Solve For

Norm'al Depth Sect H, Sutton to Sweetwater, 100yr

Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope 0.005000 ftIft

_D_is_c_h_a_r9_e__1_,3_0_7._0_0_c_fs Cl\t.?o @ 'R..~2-0~

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methot Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.019

104.35 ft

100.00 to 108.50

190.4 ft2

136.85 ft

132.96 ft

4.35 ft

104.36 ft

0.004878 ftIft

6.86 ftIs

0.73 ft

105.08 ft

1.01

Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.84811087 ft.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00

0+42.00

1+28.05

0+42.00

1+28.05

1+33.00

0.025

0.016

0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

•
0+00.00

0+00.05

0+14.00

0+18.00

0+27.50

0+35.50

0+39.00

0+42.00

108.50

103.50

103.00

100.00

100.50

100.50

103.50

103.50

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of2

Title: untitled
q:\15586\haestad\sci 15586.fm2 Stanley Consultants Inc
10/22/02 02:36:23 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



Natural Channel Points

Normal Depth Sect H, Sdale Rd from Sutton to Sweetwater, 100Yr, 6Hr
Worksheet for Irregular Channel

• Station
(tt)

Elevation
(tt)

0+42.05

0+85.00

1+28.00

1+28.05

1+33.00

103.00

103.86

103.00

103.50

103.50

•

•
Project Engineer: Stanley Consultants Inc.

AowMaster v6.1 [614n]
Page.2 of 2

Title: untitled
q:\15586\haestad\sci 15586.fm2 Stanley Consultants Inc
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Normal Depth Sect H, Sdale Rd from Sutton to Sweetwater, 100Yr, 6Hr
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect H, Sutton to Sweetwater, 100yr

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.019

0.005000 ftIft

104.35 ft

100.00 to 108.50

1,307.00 cfs

109.00 ]

108.00

•
107.00

106.00

105.00

104.00

103.00

102.00

101.00

1+40.000+80.000+40.00
100.00 :-.---.--.-..-.-- -.-- -.-.----~.- --- -.-------..-.--.----'.-- --..-- ------.--------.---'

0+00.00

V:20.0~
H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:36:32 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 (614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect H, Sdale Rd. from Sutton to Sweetwater, 10yr, 6hr
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect H, Sutton to Sweetwater, 10yr

Irregular Channel

Manning's Formula

Channel Depth

Input Data

0.005000 tuft

717.00 cfs

Slope

Discharge Q\.o------------
Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.018

103.87 ft

100.00 to 108.50
126.4 ft2

136.37 ft

132.95 ft

3.87 ft

103.88 ft

0.004726 tuft

5.67 tus

0.50 ft

104.37 ft

1.03

Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.36654727 ft.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00

0+42.00

1+28.05

0+42.00

1+28.05

1+33.00

0.025

0.016

0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

•
0+00.00

0+00.05

0+14.00

0+18.00

0+27.50

0+35.50

0+39.00

0+42.00

108.50

103.50

103.00

100.00

100.50

100.50

103.50

103.50

Project Engineer: Stanley Consultants Inc.
FlowMasterv6.1 [614n]

Page 1 of2
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:37:26 PM © Haestad Methods, Inc.



Natural Channel Points

Normal Depth Sect H, Sdale Rd. from Sutton to Sweetwater, 10yr, 6hr
Worksheet for Irregular Channel

•

•

•

Station
(tt)

0+42.05

0+85.00

1+28.00

1+28.05

1+33.00

Elevation
(tt)

103.00

103.86

103.00

103.50

103.50

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:37:26 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2



Normal Depth Sect H, Sdale Rd. from Sutton to Sweetwater, 10yr, 6hr
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect H, Sutton to Sweetwater, 10yr

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.018

0.005000 ftIft

103.87 ft

100.00 to 108.50

717.00 cfs

1+40.000+80.000+40.00

109.00
tr'
" J

108.00

107.00

106.00

105.00

104.00

103.00

102.00

101.00

100.00 c·-····-····-···----···-·r··········-·-·······-·-····- -.:- --_ --_._..-_._ _.._ .._-_..-..-_.__.c._.._ _ ._. . ._. _.__ ---..-_.._."

0+00.00

•

V:20.0~
H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 02:37:34 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect H, Sdale Rd from Sutton to Sweetwater, Chnl Capacity
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect H, Open Channel- Sutton to SweetwatE

Irregular Channel

Manning's Formula

Discharge

Input Data

Slope

Water Surface Elevation

0.005000 ftIft

103.50 ft

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methot Horton's Method

Results

•

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.025
100.00 to 108.50

435.93 cfs
71.6 ft2

41.08 ft

38.95 ft

3.50 ft

102.85 ft

0.007759 ftIft

6.09 ftIs

0.58 ft

104.08 ft

0.79

Subcritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00 0+39.00 0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

•

0+00.00
0+00.05
0+14.00

0+18.00

0+27.50

0+35.50

0+39.00

108.50
103.50
103.00

100.00

100.50

100.50

103.50

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 1
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 02:38:18 PM © Haestad Methods, Inc.



Normal Depth Sect H, Sdale Rd from Sutton to Sweetwater, Channel Capacity
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect H, Open Channel- Sutton to SweetwatE

Irregular Channel

Manning's Formula

Discharge

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.025
0.005000 tuft

103.50 ft

100.00 to 108.50
435.93 cfs

0+40.000+30.000+20.000+10.00

109.00 :
0

108.00

107.00

106.00

105.00

104.00

103.00

102.00

101.00

100.00 .~ _,_ ,_ _..__..__.._._._._..c_ - ---.-.-----.•.•---.•-=:.----' ---.---- ---.-..:...- -.---- -..-.-..- -- ---0

0+00.00

•

V:5.0~
H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:38:26 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 1614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect H, Sdale Rd. Street Section from Sutton to Sweetwater
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect H, Sdale Rd. Street Section, Sutton to Sweetwater

Irregular Channel

Manning's Formula

Discharge

Input Data

Slope

Water Surface Elevation

0.005000 ftItt

103.50 ft

Options

Current Roug~nessMethod Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

. Closed Channel Weighting MethOt Horton's Method

Results

•

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.016
103.00 to 103.86

32.23 cfs
12.5 ft2

50.99 ft

50.07 ft

0.50 ft

103.48 ft

0.006145 ftItt

2.57 ftIs

0.10 ft

103.60 ft .

0.91
Subcritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+42.00 1+28.05 0.016

Natural Channel Points

Station
(tt)

Elevation
(tt)

•

0+42.00

0+42.05

0+85.00

1+28.00

1+28.05

103.50

103.00

103.86

103.00

103.50

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 1
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 02:38:48 PM © Haestad Methods, Inc.



Normal Depth Sect H, Sdale Rd. Street Section from Sutton to Sweetwater
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect H, Sdale Rd. Street Section, Sutton to Sweetwater

Irregular Channel

Manning's Formula

Discharge

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

. Elevation Range

Discharge

0.016
0.005000 Wft

103.50 ft

103.00 to 103.86
32.23 cfs

• 103.90

103.60 ; --..-- -.- -.---.-.------..-- ---- -..- -.-- -.--.-..-----+-.::'JIIfI""'.----..--.- --- +- --..- -- - - -+.-- - - ---.""'''---'-------- --+--.---.--..-.-- ---..~-- -_ _ - ..- ..<

103.40 ! _ _- - __.- --._..- -.__ _+.~~..- - -._._---.•- _..- --.- --_.-~--- ---..---.-..-- ---.-- - - --..--..- - ..--------~: ------ ------ ~..-.- - - - --.~

103.20

103.00
0+40.00 0+50.00 0+60.00 0+70.00 0+80.00 0+90.00 1+00.00 1+10.00 1+20.00 1+30.00

V:20.0~
H:1
NTS

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 [614n]
Page 1 of 1

Title: untitled
q:\15586\haestad\sci 15586.fm2 Stanley Consultants Inc
10/22/02 02:38:55 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



Normal Depth Sec I, Sdale Rd from Sweetwater to Cactus Park, 100Yr, 6Hr
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect I, Sdale Road Section fr~m Sweetwater to Cactus, 100 Yr

Irregular Channel

Manning's' Formula

Channel Depth

Input Data

Slope

Discharge

0.006500 ftIft

731.00 cfs

Q\~c> Q Rx...(;,Jl.....t,:;) '-
Cfc:> I( Q} c:;.b Gt-==

- t~o~ CF~

57 ~-- C-'"F= ~ C<;.. i!!re /4-.,.,-j4-C I~i:.:::>)

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methol Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

. Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.017
1,426.26 ft

1,424.78 to 1,426.20
114.5 ft2

131.98 ft

128.00 ft

1.48 ft

1,426.37 ft

0.004427 Wft

6.38 Ws

0.63 ft

1,426.89 ft

1.19
Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.98087496 ft.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

1+04.00

1+14.00

2+22.00

1+14.00

2+22.00

2+32.00

0.025
0.016

0.025

Natural Channel Points

Station
(tt)

Elevation
(tt)

•
1+04.00
1+14.00

1+14.00

1+60.00

1+60.00

1+76.00

1+76.00

2+22.00

1,425.28
1,425.28

1,424.78

1,425.70

1,426.20

1,426.20

1,425.70

1,424.78

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 :[614n]

Page 1 of2
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:43:08 PM © Haestad Methods, Inc.



Natural Channel Points

Normal Depth Sec I, Sdale Rd from Sweetwater to Cactus Park, 100Yr, 6Hr
Worksheet for Irregular Channel

•

•

•

Station
(ft)

2+22.00

2+32.00

Elevation
(ft)

1,425.28
1,425.28

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 02:43:08 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2



Normal Depth Section I, Sdale Rd from Sweetwater to Cactus Park, 100Yr, 6Hr
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect I, Sdale Road Section from Sweetwater to Cactus, 100 Yr

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.017

0.006500 ftIft

1,426.26 ft

1,424.78 to 1,426.20

731.00 cfs

2+40.001+80.00 2+00.00 2+20.001+60.001+40.001+20.00

1,426.20 : ~~~~~~~~~~~~~?==~~~~~~~~~::::::::::::' - -:

1,426.00
1,42 5.80 ;..-- - - - _ - _ - _-..- , - - - - - - - -- - •.._..-+..-.- -- - - -.-.- ---.- -.- - - - - - - -+ - ..- ---.- ,

1,425.60 .- - - - -- -- - - ~~~:-:.._._ _.._-----_ -.------,._- ~IO::"-.----.-._ ..----..- .....•.-..-._..-.- - - _- __ -..-_.-..- - --.<

1,425.40 E'. ~ ~ r-.

1,425.20 {'-/...-~} ~ ~

1,425.00 ~ ~
1,424.8 0 ;_ _- -..~-"""' - -.._ - - - - - .+- - ..- -- -.- ---+- - ---.---.---- ---..~..- -~..---..-- -""" ----- -- - -- -<

1,424.60 __ __ _ c _ - -.-._ -- - ~- -.- - _ _ ~ - --.- -- ----.~-.-_ ----_._..-~- -_.--_ --..- --..- ..--..---- - -.- .

1+00.00

•
V:20.0~

H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:43:16 PM © Haestad Methods, Inc.
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Normal Depth Sect I, Sdale Road from Sweetwater to Cactus Park, 10Yr
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect I, Sdale Road Section from Sweetwater to Cactus, 10 Yr

Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope

Discharge

0.006500 ftIft

139.00 cfs

Q\.C' e- ~~O"2..-c.JC- =. 71 '-( c... r-<;

0101( ~ ~ D Q.. -=- 5",)S- {Fs.:., (see A-,.,.-A-c rh:::~~

7/l.{- ~7~ -:: \~ Cj C"FS

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methol Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.017

1,425.57 ft

1,424.78 to 1,426.20

37.5 ft2

101.08 ft

99.47 ft

0.79 ft

1,425.59 ft

0.005671 ftIft

3.71 fUs

0.21 ft

1,425.79 ft

1.07

Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.29474379 ft.
Flow is divided.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

1+04.00

1+14.00

2+22.00

1+14.00

2+22.00

2+32.00

0.025

0.016

0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

•
1+04.00

1+14.00

1+14.00

1+60.00

1+60.00

1+76.00

1+76.00

1,425.28

1,425.28

1,424.78

1,425.70

1,426.20

1,426.20

1,425.70

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 2
Stanley Consultants Inc

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

Title: untitled
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Natural Channel Points

Normal Depth Sect I, Sdale Road from Sweetwater to Cactus Park, 10Yr
Worksheet for Irregular Channel

• Station
(ft)

Elevation
(ft)

2+22.00

2+22.00

2+32.00

1,424.78

1,425.28

1,425.28

•

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 [614n]
Page 2 of 2

Stanley Consultants Inc
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
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Normal Depth Sect I, Sdale from Sweetwater to Cactus Park, 10Yr, 6Hr
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect ,~ Sdale Road Section from Sweetwater to Cactus, 10 Yr

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.017

0.006500 ftIft

1,425.57 ft

1,424.78 to 1,426.20

139.00 cfs

2+20.00 2+40.001+80.00 2+00.001+60.001+40.001+20.00

1,426.20
1,426.00 }..---- -- -.- --..,.--- - - -..-..- - .;._ - _-.- - _.•..- -.-.._ -.- -•..-.--..-- - - -.-..- - - - " - - -._..- ~ - _-- ~

1,425.80
1,425.60
1,42 5.40 ~ -.-- - -.._.- - --:-.- -- - - - -..-- :.---:oiIl~- - ..- - -- : --..-.------- ---.-----~ - ..--.- -- --.:~_.-.-.- -.-" - - - - ---..,...-- - - - -.- - :

1,425.20 '
1,425.00 }··..··..·..····-.. ···· ··..······· ····..·I·..···· ···-·..~ :::iI",-: _ _ - ..-.+..-.._ --.-_ - - -.- .; - ---- - -.--..-.....+- -- -- - - ······..·..·-··- ·· -·-····---..··...:::!~- •..·_..·····-!-·1 - - -..- ..-.- - ,

1,424.80
1,424.60

1+00.00

•
V:20.0L

H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 02:44:04 PM © Haestad Methods, Inc.
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Normal Depth Sect I, Sdale Rd from Sweetwater to Cactus Park, Street Capacity
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect I, Sdale Road Section from Sweetwater to Cactus, Street Capacity

Irregular Channel

Manning's Formula

Discharge

Input Data

Slope

Water Surface Elevation

0.006500 ftIft

1,425.28 ft

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methol Horton's Method

Results

•

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.016
1,424.78 to 1,426.20

36.65 cfs
12.5 ft2

51.01 ft

50.00' ft

0.50 ft

1,425.29 ft

0.006055 ftIft

2.93 ftIs

0.13 ft

1,425.41 ft

1.03

Supercritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

1+14.00 2+22.00 0.016

Natural Channel Points

Station
(ft)

Elevation
(ft)

•

1+14.00

1+14.00

1+60.00
1+60.00
1+76.00

1+76.00
2+22.00

2+22.00

1,425.28

1,424.78

1,425.70
1,426.20

1,426.20

1,425.70
1,424.78

1,425.28

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 1
Stanley Consultants Inc
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Normal Depth Sect I, Sdale Rd from Sweetwater to Cactus Park, Street Capacity
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect I, Sdale Road Section from Sweetwater to Cactus, Street Capacity

Irregular Channel

Manning's Formula

Discharge

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.016

0.006500 ftIft

1,425.28 ft

1,424.78 to 1,426.20

36.65 cfs

2+40.002+00.00 2+20.001+80.001+60.001+40.00

........-._ _ _..-._.._-_.._."...,..".._-_.._ _._ _-_ ,_ - _- -..___..~.__.._._---"........-:- _---._-_.:---._ - _ _.•....._-_ _-;--_ _ _ __ -.-..__ _ ,

1+20.00

1,426.20 i

1A26.00~----~-----------------~-~------~-------~------~

1,425.80 i

1,425.60 I
1,425.40 1··---·······..·..

1,425.20 j
1,425.00 1···..·_····.._·..·-

1,424.80 I
1,424.60 i

1+00.00

•
V:20.0~

H:1
NTS

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 [614n]
Page 1 of 1

Stanley Consultants Inc
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Title: untitled
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DVI0 R20A1
Worksheet for Circular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

DV20A1, 90" SD

Circular Channel

Manning's Formula

Full Flow Capacity

Input Data

Mannings Coefficient

Slope

Diameter

0.013

0.005600 ftlft

90 in

Results

•

Depth

Discharge

Flow Area

Wetted Perimeter

Top Width

Critical Depth

Percent Full

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Maximum Discharg

Discharge Full

Slope Full

Flow Type

7.50 ft

574.59 cfs
44.2 ft2

23.56 ft
0.00 ft

6.17 ft

100.0 0/0
0.005564 ftlft

13.01 ftIs

2.63 ft

0.00 ft

0.00
618.09 cfs

574.59 cfs

0.005600 ftIft

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 [614n]
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Normal Depth Section J, Sdale Rd. south of Cactus, 100Yr, 6Hr
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect J, Sdale Rd South of Cactus, 100yr

Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope

Discharge

0.006000 Wft

737.00 cfs

Q\()U <2.- A-DC-J-Z-<-tC- ~ ~~f c i:=S>

Lt&ff ~ Sb ~ \2--c.;) t~~

~ S-, -- 12---0 =- ,-37 (1= S

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting MethOt Horton's Method

- Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.017

101.53 ft

1-00.00 to 101.14

108.0 ft2

106.67 ft

105.00 ft

1.53 ft

101.65 ft

0.004104 ftIft

6.82 ftIs

0.72 ft

102.25 ft

1.19

Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 1.03043134 ft.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00

0+08.50

0+96.50

0+08.50

0+96.50

1+05.00

0.025

0.016

0.025

Natural Channel Points

Station
(tt)

Elevation
(tt)

•
0+00.00

0+08.50

0+08.55

0+44.45

0+44.50

0+60.50

0+60.55

0+96.45

100.50

100.50

100.00

100.72

101.14

101.14

100.72

100.00

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of2
Stanley Consultants Inc
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Title: untitled
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Natural Channel Points

Normal Depth Section J, Sdale Rd. south of Cactus, 100Yr, 6Hr
Worksheet for Irregular Channel

•

•

•

Station
(ft)

0+96.50

1+05.00

Elevation
(ft)

100.50

100.50

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:51:31 PM © Haestad Methods, Inc.
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Normal Depth Sect J, SdaleRd.south of Cactus, 100yr, 6hr
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect J, Sdale Rd South of Cactus, 100yr

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.017

0.006000 ftIft

101.53 ft

100.00 to 101.14

737.00 cfs

1+20.001+00.000+80.000+60.000+40.000+20.00

10 1.20 : __ : ____ _ : _···..·-··_·····..·········..·····_········-7······_······_ - _._.-••.•_ _ :- _ _ , __ _..- - :

101.00 ; - -..- -- - -· - ~·I·· ··-······· _ _ _ _-.•..._- _._ -.- - _ ......•._ _ - - - ,

100.80

. 100.60\'!"9""-"'J
100.40
100.20
100.00 ~ _ - :IlIP.:"-..•.......•....••......_._ ; -_..•.•••..•••••......- -.-.;.. _ _ .••..;.._ _-._-- _.-- _- - _ _~._•._--- _.•..._.-~ ;..•__ _•..•.- - - •.••.••..•._ _;

0+00.00

•
V:20.0~

H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:51:38 PM © Haestad Methods, Inc.
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Normal Depth Sect J, Sdale Rd. south of Cactus, 10yr, 6hr
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect J, Sdale Rd South of Cactus, 10yr

Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope

Discharge

0.006000 ftIft

51.00 cfs

Q\.o @ l\-D02-LlL -=- II ( (F~

LfB'" ~ ~ ~ ~. 12--.c;,;;) C FS

t71 - 1"2-,.~ ';. -S-' C- FS

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methot Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.018

100.60 ft

100.00 to 101.14
20.0 ft2

78.22 ft

77.30 ft

0.60 ft

100.58 ft

0.007808 ftIft

2.55 ftls

0.10 ft

100.71 ft

0.89

Subcritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.10371096 ft.
Flow is divided.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00

0+08.50

0+96.50

0+08.50

0+96.50

1+05.00

0.025

0.016

0.025

Natural Channel Points

Station
(tt)

Elevation
(ft)

•
0+00.00

0+08.50

0+08.55

.0+44.45

0+44.50

0+60.50

0+60.55

100.50

100.50

100.00

100.72

101.14

101.14

100.72

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]
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10/22/02 02:52:28 PM © Haestad Methods, Inc.



Natural Channel Points

Normal Depth Sect J, Sdale Rd. south of Cactus, 10yr, 6hr
Worksheet for Irregular Channel

•

•

•

Station
(tt)

0+96.45

0+96.50

1+05.00

Elevation
(tt)

100.00

100.50

100.50

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:52:28 PM © Haestad Methods, Inc.

.Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2



Normal Depth Sect J, Sdale Rd. south of Cactus, 10yr, 6hr
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect J, Sdale Rd South of Cactus, 10yr

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.018

0.006000 ftIft

100.60 ft
100.00 to 101.14

51.00 cfs

1+20.001+00.000+80.000+60.000+40.000+20.00

101.20
10 1.00 ;..- - -.-- -..--.---;-.----..--.- -.- - -.._ .,. - -- _ -.-.-..-..,•._-.._ -_ --..--_ -_ --_ -.._, --..- -.
100.80 ;- - -- -- ---.-.;. -..- -..---.-- ---..- _- -.--..--- - -._.1-..- -..-_ _ - _.._ _ ..- --_..iJ-_.- - -._ --.- - ..- -- - -.................................. . _ _.- -..- ..-..-.-,_._..- _ - _- _ -..- (

100.60 ~:----.....,;i! ----~~-.- -.- ,-- ---.~-..-..--~~--_ ~-------_ - -..--.- ---- ~

100.40 .
100.20
100.00

0+00.00

•
V:20.0~

H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:52:35 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect J, Sdale Rd. south of Cactus, Capacity
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect J, Sdale Rd Street Section South of Cactus

Irregular Channel

Manning's Formula

Discharge

Input Data

Slope

Water Surface Elevation

0.006000 ftIft

100.50 ft

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methol Horton's Method

Results

•

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.016

100.00 to 101.14

35.23 cfs
12.5 ft2

50.88 ft

49.96 ft

0.50 ft

100.50 ft

0.006071 ftIft

2.82 ftIs

0.12 ft

100.62 ft

0.99

Subcritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+08.50 0+96.50 0.016

Natural Channel Points

Station
(ft)

Elevation
(ft)

•

0+08.50

0+08.55

0+44.45

0+44.50

0+60.50

0+60.55

0+96.45

0+96.50

100.50

100.00

100.72

101.14

101.14

100.72

100.00

100.50

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 1
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 02:52:55 PM © Haestad Methods, Inc.



Normal Depth Sect J, Sdale Rd. south of Cactus, Capacity
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect J, Sdale Rd Street Section South of Cactus

Irregular Channel

Manning's Formula

Discharge

Section Data

Mannings Coefficient

Slope

Water. Surface Elevation

Elevation Range

Discharge

0.016

0.006000 ftIft

100.50 ft

100.00 to 101.14

35.23 cfs

1+00.000+80.000+60.000+40.000+20.00

10 1.20 ".- - -_..--- - _ - " _.- - -.''" - - --..- ..- ----.- ------.,.--.-- ----..-.., -..--.,..- -..- --" --.,-- -- _ - "

101.00

100.80
100.60 ; - _- - - - - ; --.- - -- - -"'~-.-.-.-.---.- - --- --- - -----,-.---.-..- ~.- - _ _- -:- - - -..,.- -, -..- ;

100.40
100.20 , - - - --..--~.IP.':{ --- - --•.•••.- - ------ - - ..---.----.- " - - ---.. . ._-! .:::!Il~..-.- -_••-.-..--.- .

100.00
0+00.00

•
V:20.0~

H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:53:06 PM © Haestad Methods. Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect K, Continental Plaza Channel, 100Yr, 6Hr
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect K~ Continental Plaza Channel~ 100Yr

Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope 0.004000 ftIft

Discharge 729.00 cfs r.____________ \..J(.\OO

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methol Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.025

105.57 ft

100.00 to 107.00
97.7 ft2

35.23 ft

28.00 ft

5.57 ft

104.84 ft

0.008237 ftIft

7.46 ftIs

0.87 ft

106.43 ft

0.70

Subcritical

Calculation Messages:
Water elevation exceeds lowest end station by 2.56884123 ft.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00

0+15.00

0+28.00

0+15.00

0+28.00

0+28.00

0.018

0.035

0.018

Natural Channel Points

Station
(fir

Elevation
(ft)

•
0+00.00

0+15.00

0+19.00

0+21.50

0+24.00

0+28.00

0+28.00

103.00

103.00

100.50

100.00

100.50

102.00

107.00

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 1
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 02:56:22 PM © Haestad Methods, Inc.



Normal Depth Sect K, Continental Plaza Channel, 100Yr, 6Hr
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect K, Continental Plaza Channel, 100Yr

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.025

0.004000 Wft

105.57 ft

100.00 to 107.00
729.00 cfs

0+30.00

Q

0+25.000+20.000+15.000+10.00

107.00 I
106.00 ~

10 5.00 ~.._ _ - ----_.._ L... -_ _ - -.......... .. - - -i- -- -- --- --- - -- - - - ..--.-- - ..t'.-.-- - ..----.- - - ..-.-- ! --- - -- --- - -..- - ~

104.00
103.00cr ~
102.00 1..- ·..·..·..· · - ·..--- --..--..+·..·..·
101.00 j

100.00
0+00.00 0+05.00

•
V:1~

H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 02:56:29 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect K, Continental Plaza Channel, 10Yr, 6Hr
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect K, Continental Plaza Channel, 10Yr

Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope

Discharge

0.004000 filft

52.00 cfs

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting MethOt Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.035
102.24 ft

100.00 to 107.00
16.4 ft2

12.91 ft

11.79 ft

2.24 ft

101.60 ft

0.019306 filft

3.17 fils

0.16 ft

102.40 ft

0.47
Subcritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00
0+15.00
0+28.00

0+15.00
0+28.00
0+28.00

0.018
0.035
0.018

Natural Channel Points

Station
(ft)

Elevation
(ft)

•

0+00.00
0+15.06
0+19.00
0+21.50
0+24.00
0+28.00

0+28.00

103.00
103.00
100.50
100.00
100.50
102.00

107.00

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 1
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 15586.f012
10/22/02 02:57:17 PM © Haestad Methods, Inc.



Normal Depth Sect K, Continental Plaza Channel 10Yr, 6Hr
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect K, Continental Plaza Channel, 10Yr

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.035

0.004000 Wft

102.24 ft

100.00 to 107.00
52.00 cfs

107.00

10 6.00 ~ _..- _ - _- _ ;.. _ _· ·_·_·· ·..··..··..· ··_···I _·..•.._~

•
10 5.00 ,- - -..-- -- --...; ----.- -- -- -- -- - , -- _- - -.-.._ - __ __c

104.00

0+30.000+20.000+10.00

102.00 ;. __ _ _ ..__._ __ c._ -- -.-- - - -.- ----.- :•.- ••-.-..- - ..- ·-···..- - ·..·---- 1+..-··-·-:

103.00(o!'+:----------~}-._- -- ~ -_ -.--- _ - - -..~ _.._-<

101.00

100.00
0+00.00

V:5.0~
H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:57:24 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect K, Continental.Plaza Channel, Capacity
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect K, Continental Plaza Channel, Capacity

Irregular Channel

Manning's Formula

Discharge

Input Data

Slope

Water Surface Elevation

0.004000 ftIft

103.00 ft

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methot Horton's Method

Results

•

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.034

100.00 to 107.00
101.59 cfs

25.8 ft2

15.09 ft

13.00 ft

3.00 ft

102.17 ft

0.017147 ftIft

3.95 ftIs

0.24 ft

103.24 ft

0.49
Subcritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+15.00

0+28.00
0+28.00

0+28.00

0.035
0.018

Natural Channel Points

Station
(ft)

Elevation
(ft)

0+15.00

0+19.00

0+21.50

0+24.00

0+28.00
0+28.00

103.00

100.50

100.00

100.50

102.00
107.00

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 [614n]
Page 1 of 1

Stanley Consultants Inc
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:57:44 PM © Haestad Methods, Inc.



Normal Depth Sect K, Continental Plaza Channel, Capacity
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect K, Continental Plaza Channel, Capacity

Irregular Channel

Manning's Formula

Discharge

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.034

0.004000 ftlft

103.00 ft

100.00 to 107.00

101.59 cfs

107.00

0+28.00

101.00

100.00
0+14.00 0+20.00

102.00 :-.--.-----~-------.-:- -- -..-.--..-- -..:;I)

106.00 ,.- -- -..-..--.- - --- - -.--- - --.

103.00 ~....{~----!--~----I

104.00

10 5.00 :.- -..--- -- -----:- ---.---.- -----.- _-•

•

V:5.0~
H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 02:57:50 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect L, 73rd Street from Cactus Park to Sunnyside Dr, 100Yr, 6Hr
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect L, 73rd Street, 100-year

Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope

Discharge

0.003000 ftIft

698.00 cfs

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methot Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.018

102.22 ft

100.00 to 105.00
102.6 ft2

55.18 ft

50.98 ft

2.22 ft

102.01 ft

0.004310 ftIft

6.80 ftIs

0.72 ft

102.94 ft

0.85

Subcritical

Roughness Segments

Start End Mannings
Station Station Coefficient

0+00.00 0+10.00 0.025

0+10.00 0+41.00 0.016

0+41.00 0+51.10 0.025

Natural Channel Points

Station Elevation
(ft) (ft)

0+00.00 105.00

0+00.10 100.30

0+10.00 100.30

0+10.10 100.00

0+25.50 100.30

0+40.90 100.00

0+41.00 100.30

0+51.00 100.30

• 0+51.10 105.00

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 1
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 03:08:36 PM © Haestad Methods, Inc.



Normal Depth Sect L, 73rd Street from Cactus Park to Sunnyside Dr, 100Yr, 6Hr
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect L, 73rd Street, 100-year

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.018
0.003000 ftIft

102.22 ft

100.00 to 105.00

698.00 cfs

1

1

1

1

0+55.00

0500

04.50

04.00

03.50

03.00

02.50
-.::-7

-

02.00

01.50

01.00

00.50

~
,,-....

~ ~J

1

1

1

1

1

100.00
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00

1

•

V:10.0~
H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 03:08:43 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect L, 73rd Street from Cactus Park to Sunnyside Drive, Capacity
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Nonnal Depth Sect L, 73rd Street Capacity

Irregular Channel

Manning's Formula

Discharge

Input Data

Slope

Water Surface Elevation

0.003000 ftIft

100.30 ft

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho Horton's Method

Results

•

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flo~Type

0.016

100.00 to 100.30

6.62 cfs
4.7 ft2

31.44 ft

31.00 ft

0.30 ft

100.25 ft

0.007581 ftIft

1.42 ftIs

0.03 ft

100.33 ft

0.65·

Subcritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+10.00 0+41.00 0.016

Natural Channel Points

Station
(ft)

Elevation
(ft)

0+10.00

0+10.10

0+25.50

0+40.90

0+41.00

100.30

100.00

100.30

100.00

100.30

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 [614n]
Page 1 of 1

Stanley Consultants Inc
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 03:08:53 PM © Haestad Methods, Inc.



Normal Depth Sect L, 73rd Street from Cactus Park to Sunnyside Dr, Capacity
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge .

Normal Depth Sect L, 73rd Street Capacity

Irregular Channel

Manning's Formula

Discharge

0.016
0.003000 Wft

100.30 ft

100.00 to 100.30

6.62 cfs

•

•

;~~:~~ E =_~J
0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00

V:10.0~
H:1
NTS

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 03:09:01 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect M, Sunnyside Dr from 73rd St to Sdale Rd, 100-Yr, 6Hr
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect M, Sunnyside Dr from 73rd Street to SdaleRoad, 100-Yr

Irregular Channel

Manning's Formula

Channel Depth

Input Data

0.003000 ftIft

692.00 cfs

Slope

Discharge QlC'O e------------
Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.017

102.43 ft

100.00 to 100.55
90.1 ft2

45.69 ft

41.00 ft

2.43 ft

102.30 ft

0.003644 ftIft

7.68 ftIs

0.92 ft

103.35 ft

0.91

Subcritical

Calculation Messages:
Water elevation exceeds lowest end station by 1.98383788 ft.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00

0+05.00

0+36.00

0+05.00

0+36.00

0+41.00

0.025

0.016

0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

•
0+00.00

0+05.00

0+05.10

0+20.50

0+35.90

0+36.00

0+41.00

100.45

100.50

100.00

100.30

100.00

100.50

100.55

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 1
Stanley Consultants Inc
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Title: untitled
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Normal Depth Sect M, Sunnyside Dr from 73rd St to Sdale Rd, 100-Yr, 6Hr
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

•

Normal Depth Sect M, Sunnyside Dr from 73rd Street to Sdale Road, 100-Yr

Irregular Channel

Manning's Formula

Channel Depth

0.017

0.003000 ftIft

102.43 ft

100.00 to 100.55

692.00 cfs

•

100.55 ,...- _ - - -._ -:: - -:..-..-.-.-- - -.--;-..-.----- -.---:.-..-- - -..--- --...., -----.----.-- :-----..-- -..-.-.-.;-.-=:- - - ----=.--P~ -.- ------ ;

100.30 ~··-····..·-··--·..·····-···· ··--·····-I···· ..-········-- -.---+ -.--..---- ---!- - ..-----~~---.---!-- ..--..--.-~ ------ ---.-- -.-!- + ..-- -.---.""""!-----..---.- ~

100.15
100.00

0+00.000+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00

V:10.0~
H:1
NTS

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22/02 03:04:35 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect M, Sunnyside Dr from 73rd St to Sdale Rd, Capacity at Top-of-Curb
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect My Sunnyside Dr from 73rd Street to Sdale Road, Capacity

Irregular Channel

Manning's Formula

Discharge

Input Data

Slope

Water Surface Elevation

0.003000 ftIft

100.50 ft

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methot Horton's Method

Results

•

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.016

100.00 to 100.55

26.85 cfs
10.8 ft2

31.83 ft

31.00 ft

0.50 ft

100.44 ft

0.005839 ftIft

2.48 ftIs

0.10 ft

100.60 ft

0.74

Subcritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+05.00

0+36.00

0+36.00

0+41.00

0.016

0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

0+05.00

0+05.10

0+20.50

0+35.90

0+36.00

0+41.00

100.50

100.00

100.30

100.00

100.50

100.55

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 {614n]
Page 1 of 1

Stanley Consultants Inc
37 Brookside Road Waterburyy CT 06708 USA (203) 755-1666

Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 03:04:45 PM © Haestad Methods, Inc.



Normal Depth Sect M, Sunnyside Dr from 73rd St to Sdale Rd, Capacity at Top-of-Curb
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Normal Depth Sect M, Sunnyside Dr from 73rd Street to Sdale Road, Capacity

Irregular Channel

Manning's Formula

Discharge

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.016

0.003000 ftlft

100.50 ft

100.00 to 100.55

26.85 cfs

• 100.55 :--..__ -.-.--.- -.- _~ .._.--- _.._.-..·····--··_··-·-_··~··---·-· .._··_--·· --··-_·..·-··-..f· -.---------..-,---- - ---r..----.------.--.-"f"-- --.-.-.----..- .

100.30 --..-.-.-.- -..--- ..; -..- - - -..:-.- ------ -.--.-..-.---=--=:-----..--.--+--.-.- - -.-- ----~-------- --- -;--..- •..----- ---..-..---;.- - - -..- -- -.:

100.15 I···-······-······-·--··--········c·-··-··-·· -~·..···· -.- :::~~:- -..~---- - -- -.--.--_.-.-.- -+-.---..-··-·--·-··---·-+----=-..-=-+--·--·--· --·-··..-·--·..--:---1·..·---.---.---- ---.;..- -.-- -..--..-- -- -- ~

100.00 ~~ -.--- -.-.---..--....:..- -.- - -..-.-..-:.- --- ---.- -.-..--.:..---.-- ----.--.-.---=----..-.--.- --...:--.-----.--~.- -- ---.--~.-- -_.-.- --..--..--.-..- -'

0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00

V:10.0~
H:1
NTS

•
Title: untitled
q:\15586\haestad\sci 15586.fm2
10/22102 03:04:52 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Normal Depth Sect N, 76th St, 100yr, 6hr
Worksheet for Irregular Channel

T6JRD 12]/) 10 ~~C:·2/r.-/v'\-7E~ J4 vF

• Project Description

Worksheet

Flow Element

Method

Solve For

RR022, 76th St., 100yr, 6hr

Irregular Channel

Manning's Formula

Channel Depth

Input· Data

Slope
Discharge

0.009000 ftIft
303.00 cfs

ex e ~K..o-z...-""L- -= slo CFS
,·8'r ~ S \.) -=:.. '/c ;==-5

3to - "7 ~. ~o3 LQ

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methol Horton's Method

Results

•

Mannings Coefficient
Water Surface Elevation
Elevation Range
Flow Area
Wetted Perimeter
Top Width

Actual Depth
Critical Elevation
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.021
103.05 ft

101.50 to 103.52
52.3 ft2

67.21 ft
66.01 ft

1.55 ft
103.13 ft

0.006635 ftIft
5.80 ftIs
0.52 ft

103.58 ft
1.15

Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 1.05462613 ft.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.0
0+19.0

0+66.0

0+19.0

0+66.0
0+71.0

0.030
0.016

0.030

Natural Channel Points

Station
(ft)

Elevation
(ft)

•
0+00.0
0+09.5
0+19.0

0+66.0

0+66.0
0+71.0

102.00
101.50
102.00

102.94

103.52
103.52

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 1

Title: untitled
q:\15586\haestad\sci 1558.fm2 Stanley Consultants Inc
03/12102 03:08:50 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



Normal Depth Sect N, 76th St, 100yr, 6hr
Cross Section for Irregular Channel
16,~ ~\::) to ~Ee:-rt-JV\-TeK-.AVe'

• ·Project Description

Worksheet

Flow Element

Method

Solve For

RR022, 76th St., 100yr, 6hr

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.021

0.009000 ftIft

103.05 ft
101.50 to 103.52

303.00 cfs

0+80.00+50.0 0+60.0 0+70.00+40.0
101.50

0+00.0 0+10.0 0+20.0 0+30.0

102.00

104.00 "---- -.----.-..---..-.:-.-----.----- - -- -..:.--.-.-- ---.-.------.-- ---.--.:--..---- ------..-..-..-;-.----.-.----..----..-.-:-.----..--.-..- -----..,....--..---- - -- -.-:- ---..---.- -._._-- :

103.00

103.50

102.50

•

V:10.0~
H:1
NTS

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 [614n]
Page'1 of 1

Title: untitled
q:\15586\haestad\sci 1558.fm2 Stanley Consultants Inc
03/12102 03:09:20 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



Normal Depth Sect N, 76th St, 10yr, 6hr
Worksheet for Irregular Channel

-rb1'iLC> 1L·D TO Sa.-..llZ87--tvI'9-7c!C._ 14- vC--------------------• Project Description

Worksheet
Flow Element

Method
Solve For

RR022, 76th St., 10yr, 6hr
Irregular Channel
Manning's Formula

Channel Depth

Input Data

Slope
Discharge

0.009000 ftIft

122.00 cfs

Q cE- L~2--C-.__ -;:;.- \ L,? L FS

IBN d? S~ - 7 cPS

I L-e>z - ~ --- 12-"2.-- Ct-s,

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Methol Horton's Method

Results

•

Mannings Coefficient
Water Surface Elevation
Elevation Range
Flow Area
Wetted Perimeter

Top Width
Actual Depth
Critical Elevation
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.022
102.67 ft

101.50 to 103.52
28.5 ft2

52.96 ft
52.26 ft

1.17 ft
102.68 ft

0.008549 ftIft

4.29 ftIs

0.29 ft
102.95 ft

1.02
Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.66523873 ft.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.0
0+19.0

0+66.0

0+19.0
0+66.0
0+71.0

0.030

0.016
0.030

Natural Channel Points

Station
(ft)

Elevation
(ft)

•
0+00.0
0+09.5
0+19.0
0+66.0
0+66.0
0+71.0

102.00
101.50
102.00
102.94

103.52
103.52

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 1

Title: untitled
q:\15586\haestad\sci 1558.fm2 Stanley Consultants Inc
03/12102 03:15:46 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



Normal Depth Sect N, 76th St, 10yr, 6hr
Cross Section for Irregular Channel

--;-g/~D K-~ TC/ ~~~A-7c-i2.4\./2

• Project Description

Worksheet

Flow Element

Method

Solve For

RR022, 76th St., 10yr, 6hr

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.022

0.009000 ftlft

102.67 ft

101.50 to 103.52

122.00 cfs

0+80.00+70.00+60.00+50.00+40.00+20.0 0+30.0
101.50

0+00.0 0+10.0

102.00

104.00 ~----_._- -.---- -._-_..,... ----.- _.------..--....,.--..-- -.-..-.---."--.-----.----..--.-..,..------.---.----..,.------ --.--.-.-"---------.-- ---,---.----.---.----:

102.50

103.00

103.50•

V:10.0~
H:1
NTS

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 [614n]
Page 1 of 1

Title: untitled
q:\15586\haestad\sci 1558.fm2 Stanley Consultants Inc
03/12102 03:16:12 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



CURRENT DATE: 03-12-2002
tlJRENT TIME: 15:26:19

1

FILE DATE: 03-12-2002
FILE NAME: 76THCULV

CVL-VE'2:-t tp"7c,TIIsr i s~e--e,"""i1'9-7eJi!-- AYt

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0

C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
V ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

NO. (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 100.20 100.00 40.00 1 RCB 8.00 3.00 .013 CONVENTIONAL
2
3
4
5
6

SUMMARY OF CULVERT FLOWS (cfs) FILE: 76THCULV DATE: 03-12-2002

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
101.92 30.3 30 .. 3 0.0 0.0 0.0 0.0 0.0 0.00 1

.102.27 60.6 60.6 0.0 0.0 0.0 0.0 0.0 0.00 1
102.88 90.9 90.9 0.0 0.0 0.0 0.0 0.0 0.00 1
103.48 121.2 121.2 0.0 0.0 0.0 0.0 0.0 0.00 1
103.50 122.0 122.0 0.0 0.0 0.0 0.0 0.0 0.00 1
104.28 181.8 158.7 0.0 0.0 0.0 0.0 0.0 22.63 4
104.44 212.1 165.6 0.0 0.0 0.0 0.0 0.0 44.76 3
104.59 242.4 171.8 0.0 0.0 0.0 0.0 0.0 69.11 3
104.73 272.7 177.4 0.0 0.0 0.0 0.0 0.0 94.24 3
104.86 303.0 182.3 0.0 0.0 0.0 0.0 0.0 119.79 3
104.00 145.9 145.9 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 76THCULV DATE: 03-12-2002

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
100.20 0.000 0.00 0.00 0.00
101.92 0.000 30.30 0.00 0.00
102.27 0.000 60.60 0.00 0.00
102.88 0.000 90.90 0.00 0.00
103.48 0.000 121.20 0.00 0.00
103.50 0.000 122.00 0.00 0.00
104.28 -0.003 181.80 0.48 0.26
104.44 -0.007 212.10 1.73 0.82
104.59 -0.005 242.40 1.46 0.60

• 104.73 -0.004 272.70 1.12 0.41
104.86 -0.003 303.00 0.90 0.30

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



e,.,ULV~12--r ~ /(, -rf+-ST
,

'5...-J~~·,-JA·~ .<-.1

2

.RENT DATE: 03-12-2002 FILE DATE: 03-12-2002
RENT TIME: 15:26:19 FILE NAME: 76THCULV

PERFORMANCE CURVE FOR CULVERT 1 - 1 ( 8.00 (ft) BY 3.00 (ft) ) ReB

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)

0.00 100.20 0.00 -0.20 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
30.30 101.92 1.31 1.72 1-S2n 0.67 0.77 0.67 0.87 5.66 2.78
60.60 102.27 2.05 2.07 1-S2n 1.05 1.21 1.08 1.27 7.04 3.44
90.90 102.88 2.68 2.47 1-S2n 1.38 1.59 1.42 1.59 7.99 3.88

121.20 103.48 3.28 2.93 1-S2n 1.67 1.93 1.73 1.85 8.76 4.22
122.00 103.50 3.30 2.94 1-S2n 1.68 1.94 1.74 1.85 8.78 4.23
158.70 104.28 4.08 3.59 5-S2n 2.01 2.31 2.09 2.28 9.50 4.74
165.61 104.44 4.24 3.73 5-S2n 2.08 2.37 2.15 2.47 9.61 4.94
171.83 104.59 4.39 3.85 5-S2n 2.13 2.43 2.21 2.64 9.71 5.13
177.35 104.73 4.53 4.02 5-S2n 2.18 2.49 2.26 2.80 9.80 5.29
182.31 104.85 4.65 4.25 5-S2n 2.22 2.53 2.30 2.95 9.90 5.45

El. inlet face invert 100.20 ft El. outlet invert 100.00 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

**************
0.00 ft

100.20 ft
40.00 ft

100.00 ft
1"
0.0050

40.00 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
SQUARE EDGE (90-45 DEG.)
NONE



•

RENT DATE: 03-12-2002
RENT TIME: 15:26:19

3

FILE DATE: 03-12-2002
FILE NAME: 76THCULV

C-VL~j2...,-- ~ 76 r-,esr t" ..; .",..",t!::e-r----,H-'?"e-A..

TAl LWATER

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 10.00 ft
SIDE SLOPE H/V (X:1) 3.0
CHANNEL SLOPE V/H (ft/ft) 0.005
MANNING'S n (.01-0.1) 0.030
CHANNEL INVERT ELEVATION 100.00 ft

'CULVERT NO.1 OUTLET INVERT ELEVATION 100.00 ft

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 100.00 0.000 0.00 0.00 0.00

30.30 100.87 0.525 0.87 2.78 0.27
60.60 101.27 0.538 1.27 3.44 0.40
90.90 101.59 0.544 1.59 3.88 0.50

121.20 101.85 0.548 1.85 4.22 0.58
122.00 101.85 0.548 1.85 4.23 0.58
181.80 102.28 0.553 2.28 4.74 0.71• 212.10 102.47 0.555 2.47 4.94 0.77
242.40 102.64 0.556 2.64 5.13 0.82
272.70 102.80 0.558 2.80 5.29 0.87
303.00 102.95 0.559 2.95 5.45 0.92

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 40.00 ft
CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 104.00 ft

•



Normal Depth Sect 0, Greenway Rd from 78th St to 76th St, 100yr, 6hr
Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

RR013A, Greenway Rd Routing, 100yr, 6t

Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope

Discharge

0.002000ftlft

559.00 cfs

Q &- ~b l ~ A £577 L. r=S
~3(r &> S\> -:::: l~ CF~

Z)) 7 - I 8 =- ~~'1' c \.F5

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Methol Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific.Energy
Froude Number

Flow Type

0.017

102.42 ft
100.00 to 101.50

94.6 ft2

52.83 ft
52.00 ft

2.42 ft
102.13 ft

0.003547 ftIft

5.91 ftIs

0.54 ft
102.96 ft

0.77

Subcritical

Calculation Messages:
Water elevation exce~ds lowest end station by 1.91574969 ft.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.0

0+05.0

0+47.0

0+05.0

0+47.0

0+52.0

0.025

0.016

0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

•
0+00.0

0+05.0

0+05.1

0+26.0

0+46.9

0+47.0

0+52.0

100.50

100.50

100.00

100.50

101.00

101.50

101.50

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 1

Title: untitled
q:\15586\haestad\sci 1558.fm2 Stanley Consultants Inc
03/12102 03:35:11 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



Normal Depth Sect 0, Greenway Rd from 78th St to 76th St, 100yr, 6hr
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method
Solve For

RR013A, Greenway Rd Routing, 100yr, 6t

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.017

0.002000 tuft
102.42 ft

100.00 to 101.50

559.00 cfs

c:' €)

~
~

~
~

~
~

~
.",-

---
~
~

• 101.60

101.40

101.20

101.00
100.80

100.60

100.40

100.20
100.00

0+00.00+05.0 0+10.00+15.00+20.0 0+25.00+30.0 0+35.00+40.0 0+45.00+50.00+55.0

V:10.0~
H:1
NTS

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 [614n]
Page 1 of 1

Title: untitled
q:\15586\haestad\sci 1558.fm2 Stanley Consultants Inc
03/12102 03:35:48 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



Normal Depth Sect 0, Greenway Rd from 78th St to 76th St, 10yr, 6hr
Worksheet for Irregular Channel

• Project Description

Worksheet
Flow Element

Method
Solve For

RR013A, Greenway Rd Routing, 10yr, 6t
Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope
Discharge

0.002000 tutt
272.00 cfs

Options

Current Roughness Method Improved Lotters Method
Open Channel Weighting Method Improved Lotters Method

Closed Channel Weighting Methot Horton's Method

Results

•

Mannings Coefficient
Water Surface Elevation
Elevation Range
Flow Area
Wetted Perimeter
Top Width

Actual Depth
Critical Elevation
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.016
101.76 ft

100.00 to 101.50
60.2 ft2

52.83 ft
52.00 ft

1.76 ft
101.54 ft

0.003910 ftIft
4.52 ftIs
0.32 ft

102.07 ft
0.74

Subcritical

Calculation Messages:
Water elevation exceeds lowest end station by 1.25561484 ft.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.0
0+05.0
0+47.0

0+05.0
0+47.0

0+52.0

0.025
0.016

0.025

Natural Channel Points

Station
(tt)

Elevation
(ft)

•
0+00.0
0+05.0
0+05.1
0+26.0

0+46.9
0+47.0

0+52.0

100.50
100.50
100.00

100.50

101.00

101.50

101.50

Project Engineer: Stanley Consultants Inc.
FJowMaster v6.1· [614n]

Page 1 of 1
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 03:37:10 PM © Haestad Methods, Inc.



Normal Depth Sect 0, Greenway Rd from 78th St to 76th St, 10yr, 6hr
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method
Solve For

RR013A, Greenway Rd Routing, 10yr, 6t

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.016

0.00200Q ftIft

101.76 ft

100.00 to 101.50

272.00 cis

-..
'-"

~
~

-
~
~

~

--------~---.--
~~

•
101.60
101.40

101.20

101.00

100.80
100.60

100.40

100.20
100.00

0+00.00+05.0 0+10.00+15.00+20.0 0+25.00+30.0 0+35.00+40.0 0+45.00+50.00+55.0

V:10.0~
H:1
NTS

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 [614n]
Page 1 of 1

Title: untitled
q:\15586\haestad\sci 1558.fm2 Stanley Consultants Inc
03/12102 03:37:47 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



Normal Depth Sect 0, Greenway Rd from 78th St to 76th 5t, Road Capacity
Worksheet for Irregular Channel

• Project Description

Worksheet
Flow Element
Method
Solve For

RR013A, Greenway Rd Routing, Road Capa(

Irregular Channel
Manning's Formula
Discharge

Input Data

Slope

Water Surface Elevation

0.002000 tuft

100.50 ft

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Methot Horton's Method

Results

•

Mannings Coefficient
Elevation Range

Discharge
Flow Area
Wetted Perimeter
Top Width
Actual Depth
Critical Elevation
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.016
100.00 to 101.50

8.54 cfs
5.2 ft2

21.42 ft
21.00 ft
0.50 ft

100.40 ft
0.006546 ftIft

1.63 ftIs

0.04 ft

100.54 ft
0.57

Subcritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+05.0
0+47.0

0+47.0
0+52.0

0.016
0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

•

0+05.0

0+05.1
0+26.0

0+46.9

0+47.0

0+52.0

100.50
100.00
100.50

101.00

101.50

101.50

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [6140]

Page 1 of 1

Title: untitled
q:\15586\haestad\sci 1558.fm2 Stanley Consultants Inc
03112/02 03:39:11 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



Normal Depth Sect 0, Greenway Rd from 78th 5t to 76th 5t, Road Capacity
Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

RR013A, Greenway Rd Routing, Road Capa<

Irregular Channel

Manning's Formula

Discharge

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.016

0.002000 ftIft

100.50 ft
100.00 to 101.50

8.54 cfs

0+55.0

(....----..8
101.60

101.40
10 1.20 ~-.--,-----.------+-----._---.~-,.._----.-_ -----_ -.-- --~---- _._----...;,.._----.-_.._---+.-_.._.-----.-.--- --..-.-- ---1..'-..---......+-..-- --..--.-- --<

10 1.00 j----.-.----.------.~.------,-j-,------_.---.--j---------..----..j.-..-,-.------.--~-_.----.- ....--j...._----.-----~.-----.--j---:;,;;; ....- ..------.+-----_.--.-_ -:

100.80 ;.....------;-.-----:-.-,-~-.-.--,----+---.--,----------.;....-._-------...------..-+---=-""~------.---!--_._- ..-+-_..--.,--- !

100.60
("..----!----~--~--~~---

100.40

100.20

100.00
0+05.0 0+10.0 0+15.0 0+20.0 0+25.0 0+30.0 0+35.0 0+40.0 0+45.0 0+50.0

•

V:10.0~
H:1
NTS

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 [614n]
Page 1 of 1

Title: untitled
q:\15586\haestad\sci 1558.fm2 Stanley Consultants Inc
03/12/02' 03:39:54 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



7 !»c4s+
Normal Depth Sect P, Greenway Rd from 76th St toG H Leet', 100yr, 6hr

Worksheet for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

RR014,. Greenway Rd Routing, 100yr, 6h

Irregular Channel

Manning's Formula

Channel Depth

Input Data 02 e ,L.-. '"2--. C F~

Slope 0.002000 ftIft ~~ r /' ~ <:?\:;> -=- l b c FS

_D_is_ch_a_rg_e 10_4_.0_0_cf_s_~__ I '2 ~ - {8 :=::. Z·D· '--I cPS

Options

Current Roughness Method Improved Lotters Method

Open Channel Weighting Method Improved Lotters Method

Closed Channel Weighting Methot Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.017

101.25 ft
100.00 to 102.00

32.9 ft2

46.17 ft
45.47 ft

1.25 ft
101.07 ft

0.005080 ftIft
3.16 ftIs
0.16 ft

101.41 ft
'0.65

Subcritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.0

0+07.0

0+49.0

0+07.0

0+49.0

0+54.0

0.025

0.016

0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

•

0+00.0

0+07.0

0+07.1

0+28.0

0+48.9

0+49.0

0+54.0

102.00

100.50

100.00

100.50

101.00

101.50

101.50

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 1

Title: untitled
q:\15586\haestad\sci 1558.fm2 Stanley Consultants Inc
03/12102 03:42:28 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



7~rd5t
Normal Depth ~Sect P, Greenway Rd from 76th St to e·ll Leep, 100yr, 6hr

Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

RR014, Greenway Rd Routing, 100yr, 6h

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.017

0.002000 ftIft
101.25 ft

100.00 to 102.00

104.00 cfs

•
102.00

101.50 ; -.-..-.\-.---.-+- --- - ..---+- - -.-.--:--.-- ------.~-.-.-- -..-_.-+.._-.------~----+--·-·-··--~---····--···------:-·-·_·-····f~---t-·-j-··~

10 1.00 i---..--..•.,.--..•.....----....•-..-.---.-..--- -.•.....-..-.--.- -+----..- --+-------...+------•.----..---+--..-.-----..-.-+...--•.•.•-=-'J.- -.- - ..-<

100.50

100.00
0+00.00+05.0 0+10.00+15.00+20.0 0+25.00+30.0 0+35.00+40.0 0+45.00+50.00+55.0

V:10.0~
H:1
NTS

•
Project Engineer: Stanley Consultants Inc.

FlowMaster v6.1 [614n]
Page 1 of 1

Title: untitled
q:\15586\haestad\sci 1558.fm2 Stanley Consultants Inc
03/12102 03:43:17 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



c-e!
7~ S-t

Normal Depth Sect P, Greenway Rd from 76th St to G·II bee~, 10yr, 6hr
Worksheet for Irregular Channel

• Project Description

Worksheet
Flow Element

Method
Solve For

RR014, Greenway Rd Routing, 10yr, 6h

Irregular Channel

Manning's Formula
Channel Depth

Input Data

Slope
Discharge

0.002000 ftIft

42.00 cfs

Q~ (,0 C~S

; 5 (( d2. S~ -==- tg
~C? - (~. --:;:;:.. ~2-,

CF'"S

L+~

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Methol Horton's Method

Results

•

Mannings Coefficient
Water Surface Elevation
Elevation Range

Flow Area
Wetted Perimeter
Top Width

Actual Depth
Critical Elevation
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.016
100.92 ft

100.00 to 102.00
18.0 ft2

40.77 ft

40.31 ft
0.92 ft

100.76 ft

0.005621 ftIft

2.34 ftIs

0.08 ft

101.00 ft

0.62

Subcritical

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient I

0+00.0
0+07.0
0+49.0

0+07.0
0+49.0

0+54.0

0.025
0.016
0.025

Natural Channel Points

Station
(ft)

Elevation
(ft)

•

0+00.0

0+07.0
0+07.1
0+28.0

0+48.9
0+49.0
0+54.0

102.00

100.50
100.00

100.50
101.00
101.50
101.50

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n]

Page 1 of 1

Title: untitled
q:\15586\haestad\sci 1558.fm2 Stanley Consultants Inc
03/12102 03:46:11 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



~Cl

t~ S-\-
Normal Depth Sect P, Greenway Rd from 76th St to C H Leef); 10yr, 6hr

Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method
Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

RR014, Greenway Rd Routing, 10yr, 6h
Irregular Channel

Manning's Formula

Channel Depth

0.016

0.002000 tuft

100.92 ft

100.00 to 102.00

42.00 cfs

•

•

102.00

101.50 ~.....-----.\:-----_.~.-- ...---.,---,-+--.--.---.--.~ ...------.---.~-----,----~.-------~----- ...~..- ..---.--~---~-.--.--.-.-.-{.,.,.....---.. •.}--~

10 1.00 ,.--..--...-.--.-.-.."'.-.-------......---.--.-.---.-.---.----.---...---.--...--...-........-----...--;.------+----->-------......-.--,--~ ....--.-----_..-i

100.50

100.00
0+00.00+05.0 0+10.00+15.00.+20.0 0+25.00+30.0 0+35.00+40.0 0+45.00+50.00+55.0

V:10.0~
H:1
NTS

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12102 03:46:58 PM © Haestad Methods, Inc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 (6140]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



7·~/d~+-
Normal Depth Sect P, Greenway Rd from 76th St to G·II Loe" Section Capacity

Worksheet for Irregular Channel

• Project Description

Worksheet
Flow Element
Method
Solve For

RR014, Greenway Rd Routing, Capaci'
Irregular Channel
Manning's Fonnula
Discharge

Input Data

Slope
Water Surface Elevation

0.002000 ftIft

102.00 ft

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Methol Horton's Method

Results

•

Mannings Coefficient
Elevation Range
Discharge
Flow Area
Wetted Perimeter
Top Width
Actual Depth
Critical Elevation
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.017
100.00 to 102.00

324.12 cfs
70.7 ft2

54.99 ft
54.00 ft
2.00 ft

101.72 ft
0.004306 ftIft

4.58 ftIs

0.33 ft
102.33 ft

0.71

Subcritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.5 ft.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.0
0+07.0
0+49.0

0+07.0
0+49.0
0+54.0

0.025
0.016
0.025

Natural C;;hannel Points

Station
(ft)

Elevation
(ft)

•
0+00.0
0+07.0
0+07.1
0+28.0
0+48.9
0+49.0

0+54.0

102.00
100.50
100.00
100.50
101.00
101.50

101.50

Project Engineer: Stanley Consultants Inc.
FlowMaster v6.1 [614n)

Page 1 of 1
Stanley Consultants Inc

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

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12102 03:48:16 PM © Haestad Methods, Inc.



/~cdS-T"
Normal Depth Sect P, Greenway Rd from 76th St to e=ll-LooPf Section Capacity

Cross Section for Irregular Channel

• Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient
Slope
Water Surface Elevation

Elevation Range

Discharge

RR014, Greenway Rd Routing, Capaci·

Irregular Channel

Manning's Formula

Discharge

0.017
0.002000 ftIft

102.00 ft
100.00 to 102.00

324.12 cfs

•

•

102.00,.,;.-----------------.lJ!'o--------------

10 1.50 l---.---,-\:-.-.--..-..~_..----.--..--.,~------.- ...---.-~--.--- ...-.-;...,--.-...-.----.....;..--.---.--..;-..----.--.~---------~---·--_·_-·_-+·-··----·-····-·_t_~---+··H

10 1.00 ;..-·-----'i----·--··--i:-----·--~----------·--..·_----·-......·.-.-.,'-.-----.-..---..--+--.-----.-+----.---.-.--~---.-~ ---T---·---··-····-~

100.50

100.00
0+00.00+05.0 0+10.00+15.00+20.00+25.00+30.0 0+35.00+40.0 0+45.00+50.00+55.0

V:10.0~
H:1
NTS

Title: untitled
q:\15586\haestad\sci 1558.fm2
03/12/02 03:49:01 PM © Haestad Methods, tnc.

Project Engineer: Stanley Consultants Inc.
Stanley Consultants Inc FlowMaster v6.1 [614n]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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APPENDIX D

sconSDALE ROAD CORRIDOR DRAINAGE MASTER PLAN
"WITH RECOMMENDED ALTERNATIVE" HEC-RAS

OUTPUT FILES, CROSS-SECTION PLOTS
AND SUPPORTING HYDRAULIC CALCULATIONS/MODELS

'WITH RECOMMENDED ALTERNATIVE" HEC-RAS OUTPUT TABLES

'WITH RECOMMENDED ALTERNATIVE" HEC-RAS CROSS-SECTIONS

'WITH RECOMMENDED ALTERNATIVE" HEC-RAS
HYDRAULICS REPORT &CULVERT TABLE

'WITH RECOMMENDED ALTERNATIVE" STORMCAD
AND HEC-RAS PROFILES

71 sT STREET CHANNEL PROPOSED STORM DRAIN INLET CALCULATIONS



'WITH RECOMMENDED ALTERNATIVE" HEC-RAS OUTPUT TABLES



)

" fII'I- &" ¥v 1 .. I~ 1"-'~tw \~ l"'l- I ~N"t1: , I ....n;;;t

H:t:... - ~.I\~ OV\~U,'
~e. :t.. • .. / S"'S'~"

Plan' preferredalt 71 St Channel Lower Reach RS' 37941 Profile' PF 1
I~E.G. Elev (ft):f f:$ • 1384.63 Element ",,' Left9B

I'~

Channel RightOB. "
Vel Head (ft)I'>' ' 0.74 Wl. n-Val. <II ! 0.018 0.018 0.018

W.S. Elev (tt) 1383.89 Reach Len. (ft) i 133.00 133.00 133.00

CritW.S~ (ft)
~

1383.89 1F.low Area (sq tt) . I, 17.80 48.10 17.80
E.G.~lope ,(ftIft) 0.002280 Area (sq tt) ) 17.80 48.10 17.80

aTotal (Cfs) 498.00 Flow (cls) !.:}.: 63.08 371.84 63.08

Top Width (ft). 50.30 Top Width (ft)
<

'-1. 20.00 10.30 20.00

Vel Total (ftls) 5.95 Avg. Vel. (ftls) ,~j, 3.54 7.73 3.54

Max'Cttl Dpth (ft) 4.79 Hydr. Depth (ft) . td 0.89 4.67 0.89

COny. Total (ds) 10428.9 Conv. (as) .J, 1321.0 7786.9 1321.0

L1:lngth Wtd:'(tt) ., 133.00 Wettedl Per. (ft) . :":t 20.89 17.52 20.89
Min Ch EI (tt)l'i ,'-;'. 1379.10 Sflear (Ib1sq ft) . 0.12 0.39 0.12
~pha" .",. 1.35 Stream Power (Ib/tt s), 0.43 3.02 0.43
Fre,tn !-oss (tt) 4' ~ 0.16 Cum Volu~(aa:e-ft) ! 0.09 16.23 0.04
C& E Loss'\(tt).,~~4f~· 0.11 Cum SA (acJ"est 1.if.i, '"" 0.19 5.49 0.16

Plan: preferredalt 71 St. Channel Lower Reach RS: 37941 Profile: PF 2
E.G. Elev (ft) • 1386.24 Element '"if, "V, LettOB Chlmnel :RlghfOB
Vel Head (ttr' , 1.24 Wt. n-Val. 0.018 0.018 0.018

W.S. Elev (ft) 1385.00 Reach Len. (tt) ~ 133.00 133.00 133.00
Grit W.S.~(ft) '" 1385.00 Flow Area (sq tt) 39.94 59.50 39.94
E.G. Slope (ftIft) 0.003136 Area (sq tt)

'~'

39.94 59.50 39.94

a Total (as) 1171.00 Row (ds) ''l 274.74 621.52 274.74

Top Width (ft) -;: ;< 50.30 ToP Width (ft) ,~"''ji 20.00 10.30 20.00

Vel Totaj,(ftJs) . 8.40 Avg. Vel. (ftls)· " ) 6.88 10.45 6.88

M~ ChI Opth (ft) . 5.90 Hydr. Depth (tt) 'i 2.00 5.78 2.00

Coiiv>Tdtal (cfs)'~ 20912.1 Conv. (as) .:.l, 4906.4 11099.2 4906.4
LengthJlVtd. (ft). ,;, 133.00 Welted Per. (tt) c., 22.00 17.52 22.00
.Min Ch'EI (ft) "..;i.~ 1379.10 Shear (1b/Sq ft) • 0.36 0.66 0.36

AIptla
., ,

1.13 Stream Power (!b/tt s) . ' 2.45 6.95 2.44"

Frctn·Loss(tt)·, y:. 0.27 Cum Volul1le (acre-tt) f 5.57 33.01 5.38
C &:E.toss (ft),~, ,. 0.09 Cum SA (acres) . 3.69 6.48 3.92

Plan' preferredalt 71 St Channel Lower Reach RS' 37808 Profile' PF 1

E;G;~EIe.v (~):'i~;; ! 1384.13 I' !=IElmeflt'l.:- ~. ~~'\ . •.••,Left OB. Mellan~~ .~{i!li:Bi9ttt:O~

vei Head (to" ,; t'iJ 0.39 Wl. n-Va" o~''''''~'!;f i' "1! 0.018 0.050

"W;S; Elev (tt) til; .', 1383.74 Ream L:en.,(ftft:;,· j;::" 108.00 108.00 108.00

cli, W,S. (ft)' , ,- 1381.88 .Flow Area~(sq ftj l"'.l" 99.97 0.01

E.G. Slo!>Ei (ftlft)·{*,~ 0.000725 Area (sq ft) i . 99.97 0.01

a Total (dS). ':,,':, 498.00 .Flow (as) .~ ,'I' 498.00 0.00

Top Width'(ft) ,'. 26.49 'TOp Width (ft) ~ ,,"{11 26.23 0.26

Vel Total (ftls),' 4.98 Avg. Vel. (ftls) 'L 4.98 0.06

~Chi Dpth (ttn 5.04 Hydr. Depth(ft) ; 3.81 0.02

qonv:Total (as) 18489.4 Conv. (as) '. 18489.3 0.0

LEmgtfLWtd. (tt) '; 108.00 Wetted Pei. (ft) """t . 29.81 0.26
.Mln Ch EI (tt)'·" .'~. Shear (Ib/sq It)

.
1378.70 0.15 0.00

Alpha
;': . 1,00 Stream P~r (Ib/tt s) - 0.76 0.00':;1

Frctn Loss (ft) 0.07 Cum VolumeJacre-ft) 0.06 16.01 0.01

C',& ELoSs (ftr' 0.02 eum SA (acres) "r." 0.16 5.44 0.13



Plan: preferredalt 71 St. Channel Lower Reach RS: 37808 Profile: PF 2

E.G. Erev (ft) ~ }'. 1385.77 Element .. LeftOB . Channell" RightOB
Vel Hea(l (ft) - 0.95 Wt. n-Val. ..1';, .;;., 0.050 0.018 0.050

W.S: Elev (tt) 1384.82 Reach ~en. (ft)' 108.00 108.00 108.00

Crit W.S. (tt) 1384.22 Flow Area (sq tt)
,

76.83 128.35 4.15

E.G. Slope (ftIft) 0.001423 Area (sq tt) 76.83 128.35 4.15

Q Total (cfs) ,"" 1171.00 Flow (cfs)'" ...., 112.25 1055.62 3.13

Top Widtb(ft):- 83.71 Top Width'(ft) ;3' '). - 50.00 26.30 7.41

Vel Total (ftls);. if 5.59 Avg. Vel. (ftls)f;· i< 1.46 8.22 0.76

Max ChI oPttl (ft) ~ 6.12 Hydr. Dept!l ttt) 1.54 4.88 0.56

eon". Tofill (cfs) , 31044.1 Col:lv. (cfs) " ':." ,:, 2975.9 27985.2 83.0

Length1VVtd. (tt) " 108.00 Wett~ Pef. (tt) ~ ~ 51.63 29.90 7.50

Min Ch Elltt) t;' 1378.70 Shellr (Ib/sq tt) - " .~ 0.13 0.38 0.05

Alpha 'J'S'.~ 1.96 Stream p'Qwer (Ib/tt s) 0.19 3.14 0.04

Frctrt Lbss~(tt);- t 0.16 Cum Voh:J1l'le (ac~e-tt) 5.39 32.73 5.31

,C &'E ~Os~ (ft)~ " 0.01 !rG~m SA' (acreS)~:;:, 3.58 6.42 3.88

Plan' preferredalt 71 St Channel Lower Reach RS' 37700 Profile' PF 1

'E.G.'Elev{ff) " 1384.04 Element ~.~ ;~oo, .' tettOB Channel Rigl1t OS
Vel Hea<l (tt) .' 0.33 Wt. n-Val.

,.
~.. "'. 0.050 0.018 0.050

W.S. ~Iev'(ft), 1383.71 Reach Len. (tt) .\ 85.00 85.00 85.00

CtitW.S. (ftr < 1381.20 Row Area (sq tt) 5.24 107.21 0,24

E.G. Sloptf{ft/ft) 0.000601 Area (sq ft)
-

5.24 107.21 0.24".'

Q Total (cfs) ',., . 498.00 Flow~cfs) 'C '" ~,,{~f', 0.85 497.15 0.01

ThP Widtli: (ftjJii' .: 121.20 ~Top Width (ft)~ ~. ' . .';:r 50.00 21.20 50.00

1l.el Totai (Wsj (S':f- 4.42 .Avg~·Vet:'(ftls) , .l;~' I' 0.16 4.64 0.02

I{Max Chf,J;lftthlft)T 5.10 Hydr. Deptfi (tt) , 1'•. 0.10 5.06 0.00

.CQnv>t.Qlar(cfsh~;' t 20315.8 ·COllV. (cfs) ....• /" .~ 34.6 20281.0 0.2

LengthWldA1ft) [",jl' 85.00 Wetted Rer. {ft) ...~ ,r:, , 50.10 30.91 50.00

Min eN EI (ftfr ,,.;; T 1378.60 Shear (lbtSq1t),- 0.00 0.13 0.00

Alpha ""~' -)~ ~: ' 1.10 Stream PoWer (Ib/ttis) 0.00 0.60 0.00

Frcth Loss (ft)~{?~
~;.

Cum '1olume"{acfC3''::tth 0.06 15.75 0.01

C·&.ELoss (ft) :. '" CU!T1 SA(acr~s) '" 0.10 5.38 0.06

)

Plan' preferredalt 71 St. Channel Lower Reach RS: 37700 Profile: PF 2

'~'~1
1385.60 H::leme~ . .~. E.eftOB ill eh~llri~! ~ighfOB

:Yel'Mead1ft) 1.02 Wt~N~i:i 0.050 0.018 0.050
W;S;JElev(tt) . 1384.58 R~ChlLe[j.. (tt) ;i;'i,~.,c ' 85.00 85.00 85.00

,erit W.S.r(ft -- 1383.19 'Flovi'Aiea(sq,rtHe:¥f, ~" 48.97 125.75 43.97

E.G. SIo~ ( ':~~ 0.001624 Area (sq-ft) - .,,<, :- ,~- 48.97 125.75 43.97

Q Total (cfii) .~ ;;t~~: 1171.00 "'Flow (cfsJ'''''~ ['f'. "~m 57.09 1066.14 47.77

Top Width (ft) ~ [It 121.20 T<>p Width (ft), " 50.00 21.20 50.00

, Vel :rotal (ftls)1 ;,~"O 5.35 Avg. Vel.:,(ftls)~· .. iCc 1.17 8.48 1.09

Max Chi Dpth 1tt)~. 5.98 Hyc.!r.,Depth (ftt t 0.98 5.93 0.88

Conv. Total (crS) ~ . 29059.2 'Conv: (Cfs) 0 J 1416.7 26456.9 1185.6

LengthWtd. (ft) 3 85.00 Wetted Per. tft). "~'... 50.98 30.91 50.88

Min ChiEI'(ft).~~~ 1378.60 ';She~r (Ib/sq ft)"-~ 0.10 0.41 0.09

Alpha " _c,~-~., 2.29 Striam Power (Ibltt s) " 0.11 3.50 0.10

Frctn Loss (ftp;;' CumVOLume'·(acre:.ft) . 5.24 32.41 5.25

C 8. E Loss (tt) r~ .cum SA (acres) ',- 3.46 6.37 3.80



Plan: preterredalt 71 St. Channel Lower Reach RS: 37615 Profile: PF 1

E.G. Elev eft) 1383.13 Element
.' > LeftOB ::\' Channel RightOBIi

Vel Head eft) ,. 0.51 Wt. ","Val.'" ~'l. 0.018

W.S. Elev (ft) 1382.62 Reach Len. (ft) , 272.00 272.00 272.00

Crit W.S. (ft) 1381.11 Flow Area (sq ft) 86.70

E.G. Slope Wit) 0.001132 Area (sq ft) , 86.70

'0 Total (efs) 498.00 FlOw (Cfs) i"
. : ~ 498.00

TOp Width (ft) 21.37 Top Width (ft) /{; 21.37

Vel Total (ftIs)
.

5.74 Avg. Vel. (ftIs)
"

5.74

Max Chi Dpth eft) 4.12 Hyt:lt: Depth,(ft)
"

4.06

ConIi:Total (cfs)
, 14804.2 G9nv. (cfs) f 14804.2

Length Wtd. (to 272.00 Wetted Per. (ft) "." ~, 29.14, .
Min Ch El(ft) 'f,' jf 1378.50 Shear (II;>/sq ft) ~' 0.21
~A1pha l 1.00 .Stream Power,(Ib/ft s)

,.
1.21

~tetn Loss (ft) "~4 0.52 Cum yol~rile' (aere-ft) 0.05 15.56 0.01

~ & E\loSs (ftn~ ,~' 0.07 com SA (acres)' • ,; '.', 0.05 5.34 0.01

Plan' preferredalt 71 St Channel Lower Reach RS' 37615 Profile' PF 2

E.G. Elev eft) " 1385.44 Element ; o. LeftOB 'Channel Rigfit OB

Vel Head (ft) 0.94 Wt. n-Val. J 0.100 0.018 0.050

'W.S. Elev (ft) 1384.50 Reach Len. (ft) .. 272.00 272.00 272.00

Crit W.S. (ft) III 1383.64 Flow Area (sq ft) 8.01 127.03 80.10

E.G. Slope (fl/ft) 0.001431 Area (sq ft), ~ i " 8.01 127.03 80.10

€l Total (cfs)
0.

1171.00 Row (cfs) if 1 5.12 1045.13 120.74

Top Width (ft) 76.40 Top Width (ft) " ~; 5.00 21.40 50.00

Vel Total (ftIs) 5.44 Avg. Vel: (ftIs) p- 0.64 8.23 1.51

Max Chi Dpth 'eft) 6.00 Hydr7'Depth eft) :,cti 1.60 5.94 1.60

Conv. Total (cfs) 30951.6 eqnv.(cfs) "F . 135.4 27624.8 3191.5

length Wtl:!. (ft) .~ 272.00 Wetted Per. (ft) l 6.60 29.71 51.60

Min Ch EI (ft) t;( 1378.50 Shear (Ib/sq ft) 0.11 0.38 0.14

Alpha 0'
2.05 Stream Power (161ft s) 0.07 3.14 0.21

Frctn Loss (ft) 0.49 Cum Voh,tme (aefe-ft) 5.18 32.16 5.13
I,C & E Loss'l(ft) 0.05 Cum,SA (acreS) 3.41 6.32 3.71

Plan: preferredalt 71 St. Channel Lower Reach RS: 37343 Profile: PF 1

. E.G.~EleVlftL~; ~~' 1382.53 Element ,~~ i(' ~,,!II.:ii: leftOB . J'~JGha'nnel ,. ,~Rlg~t40B

V.el Head,(ft) "
,; 1.25 Wt n-Val. .1. ,;.":':;' 0.018,i:

'.W.S, 'Elev (ft) -~~ 1381.28 'Reach len. {fty;.. ,
:< 295.00 295.00 295.00

'Crit W.S. (ft) £</' 1381.28 Fiow Mea (Sq ft) . 55.53
E.G. Slo~ (ftIft) ;,; 0.004004 Areai{sq ftr~ ~, 55.53

o Total (cfs)
.

498.00 Flaw(cfs) 1,,~R 498.00"
Top Width (ft) -., 22.48 ToP Width (ft). ~'1 22.48

Vel Total (ftIs) ~ 8.97 Avg. Vel. (ftIs) . :i 8.97

Max Chi Dpth (ft) 3.08 Hydr. Depth eft) .. " 2.47

Conv. Total (cfs) 7870.5 Conv. (cfs) ~,~ 7870.5

L:engltl Wtd. (ft) • 295.00 Wetted Per. eft) 6' . 24.68

Min Ch EI eft)
,~

1378.20 Shear (Ib/sq"ft)
"

0.56

Alpha'
.,-

1.00 Stream Power (Ib/ft s) 5.04

Fretn Loss (ft) .' 1.20 Cum Volume (acre-ft) 0.05 15.12 0.01

C & E Loss (ft) '1. ~ 0.34 Gum SA (acr~st,.". 0.05 5.20 0.01



Plan: preferredalt 71 St. Channel Lower Reach RS: 37343 Profile: PF 2

·E.G. Ele'l (ft) 1384.91 Element ;~ I· . Left.OB . ~ Channel RighlOB

Vef Head (ft) .~" ,$ 1.41 Wt. n-Val: '" r 0.100 0.018 0.050

· W.S. Elev (ft) • '1, 1383.50 Reach Len: (ft) 'l4 ':.:t' 295.00 295.00 295.00
(Crit~W;S..,(ft)":~!~1Il. 1383.50 .Flow Are'~:(sQ ft). , 5.48 109.57 55.15
'E.G. ;Slope (ftlft) ,", 0.002350 Area (sq tt)"""'i:"}< !.\~:' 5.48 109.57 55.15
"'Q Total(CfS) b ,"',~ t 1171.00 Flow(cfs) :,je "'1" 3.68 1084.05 83.27
':rop Width (tt)·{; 80.40 "Top Width (ft) >;, 5.00 25.10 50.30

I:Nel Total (Ws) ,;" 6.88 Avg. Vel. (ttis) ~~ 0.67 9.89 1.51

Max cttl OPth (ft) 5.30 l:Iydr."Deptti(ft) cJ 1.10 4.37 1.10

Conv. Total (cfS). 24154.2 Conv.,(cfs). at" " , 75.9 22360.6 1717.7

'length Wtd. (ftY - ./ 295.00 Wetted Per. (ft) " t 6.10 28.19 51.41

·Min Ch<!=1 (ft)'" 1378.20 Shear.(lb/sq ft)~ '~
..

0.13 0.57 0.16
l"A1pha:~\\

. ~ 1.92 Stream Power ~b/fts)" 0.09 5.64 0.24
,f.=retn LoSi(ft}~";C Cum Volume (acre-ft)

. -
0.64 5.14 31.43 4.71

'he &1E,LQSS (6K Ii~' 0.20 ~. ~;tt, IU Y r~.~ 3.38 6.18 3.39Cum-SA (9cr~)",. .:

Plan: preferredalt 71 St. Channel Lower Reach RS: 37048 Profile: PF 1

E.G. EIe~{ft) "', 1377.71 Element ~ :LeftOB Channel RightQB

I.Vel Head (ft) .lOi '..:- 0.13 Wi. n-Val.
0

0.018

I'W.S. Elev (ttl' " 1377.58 Reach Len. (ft) 136.00 136.00 136.00

CritW.S. (ft) " 1377.58 Flow Area (sq ft) 4.54

·E.G. Slo~ (ftIft)i>f' 0.007626 Area (sq ft) 'r
"

4.54

Q Total (otS) '. 13.00 Flow (cfs),~,~1 r..... 13.00

.:Top Width (ft) \." 18.06 Top Wfdth (tt) ,. ", F .~ 18.06

;VehTotai'(ftIs)"~~,;>-j 2.86 Avg. Ve~;(irt~)\ ' :ii~~j 2.86

Max ChI Qpth (ft)''''' . 0.28 Hydr.- DepUf(ft) 't<
,j 0.25

Conv. Total (cfs» 148.9 C9nv. (Cfs) '" " 'j1 148.9

Lengltt Wtd;(ftit-, • 136.00 Wetted Per" (ft) K 18.11
,Min Ch Ef~ft)' . 1377.30 Shear (Ib/sq~tt)j 0.12
Alpha' ,~: -, ': 1.00 Stream Power (lb/ft s) 0.34

· Frctn Loss(ft) "" 0.55 CumNoIume(acre-ft) 0.05 14.91 0.01

·C'& E LOSS (ft); i 0.02 Cum SA(aCreS);~ 0.05 5.06 0.01

Plan' preferredalt 71 St Channel Lower Reach RS' 37048 Profile' PF 2

E?G~Elev (ft)'t £~f*' ~ 1381.74 Element 1]~Il<;'"~'i: "" I,~~{ Left 0B I[ ;:'Qi1Mnel RiOlJlfOB

VeIHead!(ft) p'~•." 0.75 I<Wl. n-Val~ 'ifw I'J" '., . 'c 0.100 0.018 0.100

;;W.~.: I;fe~ (ft). ~,r, 1380.98 ReC1ch Len. (tt) ..... lII', 136.00 136.00 136.00
Crit W.S:(ft)'" "}' Flbw Area (sq-ft)t 79.37 71.85 74.06

:E.G. sJoPi'(ft/ft) (~ 0.001917 Area (sq tt)
r~ . 79.37 71.85 74.06

:0 TotallCffi:»:
.. 686.00 Flow (cfS)o

,
. ""\. 68.73 555.80 61.48

"Top Width'lft) ~'. 120.00 Top Width (ft) ." ,. . 50.10 20.00 49.90

Vel Totar (ftls) - 3.04 Avg. Vel. (ftls) ., " ',' 0.87 7.74 0.83

·Max ChliOpfht,(ft) 3.68 Hydr. Depth (ft) " (;' 1.58 3.59 1.48

E:onv. Total (cfs)';' 15669.5 Cony. (cfs) " ' .~,: "~ 1569.8 12695.3 1404.3

~L~ngth Wta. ,eft) . 136.00 Wetted Per. (ft) ',f' ,j;l~ ':tt 51.68 22.95 51.38

\Mln Ch 1;:1 (ft)'~;;" . ~ 1377.30 Shear (Ib/s~ ft)
J, ), 0.18 0.37 0.17!It

Alpba1t.... ,*".~'1', .. 5.24 S,tr~m PoWer (Ib/ft s) 0.16 2.90 0.14

.Frctn Loss (ft) , "11 t 0.33 1"CumVolume (aCr~ft) 4.85 30.81 4.27

1,<:; & E l!.osS·(ft)f~;' 0.03 Cum SA (acres>" ,," .. 3.19 6.03 3.05



~ Rlg~tOB

0.100

200.00

31.05

31.05

18.55

50.00

0.60

0.62

333.1

50.62

0.12

0.07
4.11

2.90



Plan: preterredalt 71 St. Channel Lower Reach RS: 36712 Profile' PF 2

,E:G. Elev (tt) ~,
,

1379.35 Element ';;~ ~'<5,;': LeftOB H :".Channel RightOQ
.Vel Head (tt) ~ 0.48

. -" ',l!:', '. 0.100 0.020 0.100~ Wt. :n-Val. ~.. .
,,'{j.S. l;lev (tt) - ~ 1378.86 Reach Len. ttt) , 48.00 48.00 48.00
·CritW.S. (ft(l~!i;;~ , Flow Area (s€t ,(t):,;s?- ", 128.05 48.30 123.05
E.G.'Slop'3 (ftIft), F 0.002312 Area (sQ tt) ..,r~. ';"t;' ' 128.05 48.30 123.05

Q Total (cfs) 11*, " 686.00 Ffow(cfs) .} . i, 165.64 365.15 155.20
":Top Width (tt)-' 115.50 .top Width (tt) ~'i

,
50.00 15.50 50.00...

Vel Total (ftls) 2.29 Avg. Vel. (ftls) ~
~ 1.29 7.56 1.26

MaX.Chl Dpth· (ft) 3.26 Hydr. Depth (tt) 2.56 3.12 2.46

ConY. Total (cfS), 14267.5 ConY. (cfs) .. ' .~ 3445.0 7594.5 3227.9
-Leogth Wid. (ti) . 48.00 Wetted Per. (ftr, ~. J ., 52.56 15.69 52.46

Min Ch EI (tt) ..~ 1375.60 ShearOb/sQ'ft)" ','; ~ 0.35 0.44 0.34

!A1pha ' .~ ~. 5.94 Stream Power (Ib/ft s) 0.45 3.36 0.43

,Ftclii loss (ftl to ;'" 0.08 'Cum Volume r(acre-tt)~";j~, 4.26 30.31 3.75
'0; &E loss (ft)t ~'.,: 0.05 'CumSA (acres) -'iiH'~ 2.80 5.88 2.67

Plan: preterredalt 71 St. Channel Lower Reach RS: 36664 Profile: PF 1
E.G. E1ElY (tt)·.: - 1375.74 Element 'f. :. :w, ~ LeftOB . Channel '\'RightOB
Vel Head (ft) 0.10 Wt. n-Val. -

'.! 0.020:

W.S. Elev (tt) . \'0' 1375.64 Reach len. (ft) . c· 85.00 85.00 85.00
Crit W.S. (tt) .. Flow Area(sq tt) ~ 5.23

E.G. Slope (ftIft). 0.004334 Area (sq ft) 5.23

Q Total (cfs)' ,;~ ',*1; 13.00 Flow.(cfs) , t:,"''';'l! .• • 13.00

~tap Wi<Jth "(ft)~.:: '.':r 14.39 Top W1dtfi'(ft) ',til 14.39

.Ver-Tolal (ftls»~a ~' 2.48 AVg, V,el.\(ftls) : ~~, j 2.48

Max ChLPptti (tt) I 0.44 'l:1ydr. Depth (ft"'- ,li~; " 0.36

COnv;'Tofal (cfs) 197.5 ,Cori'v~ (Cfs) ,,,:>"" .\', -"",F 197.5

length Wtd:{ft~1; . 85.00 Wetted ,Per. (ft) ,'" ' . 14.46

Min Ch EI (tt):jf ~.•: 1375.20 Shear Ofl/sq ft) ~ 0.10

Alpha .,. ",' 1.00 Stream Power Ob/tt s) 0.24

Frctn L~ (fth 0.50 Cum Volume (acre-tt) 0.05 14.87 0.01
C'& E loss (tt) ,,' 0.01 Cum SA (acres) ... 0.05 4.93 0.01

Plan' preterredalt 71 St Channel Lower Reach RS' 36664 Profile' PF 2

-£=:0.iElevjf(ft)' ~~'" ~~ 1379.20 ItElemettl!l:.:~' ',o'f, ;,-,~t'l~ttGB filllJ, ·~han.liel, ' Rl9ht~eJ
ii'Vel Head"(tt)ii~i'\ ~; 0.31 Wt. n-Val.' " ,':1:" ~ 0.100 0.020 0.100

W.S. Elev (ft) ~ijo \':'~ 1378.90 Reach Len. (tt) 85.00 85.00 85.00

Crit W.S.i (tth .z· Row Area (~ ftl : 154.79 57.83 154.79
,oE.G. Slope (ftlft) .' 0.001253 Area (sq ft) .~

..
154.79 57.83 154.79

Q lotal (Cfs) 686.00 Flow (cfs). < .' 0;; l<'1:;.~ 166.14 353.72 166.14

Top Widltj (tt) '. 116.20 Top Width (ft) ;);.~. , 50.00 16.20 50.00
Vel Total (ftlsr;;~ 1.87 Avg. Vel. (ftls} .,,,.... , 1.07 6.12 1.07

Max Chi Dpth (ft) 3.70 Hydr. Depth (ft) "j 3.10 3.57 3.10
Cbhv. Total '(cfs) .~: 19381.2 "ConY. (Gfs) .,; f til 4693.9 9993.5 4693.9

Xength Wtd.l(ft) I"Jt 85.00 Wetted p.~r. (ft}) ;J'~. ~'v , 53.10 16.31 53.10

Mi~'Ch IFI (to ~'j,,~~ 1375.20 Shear (lbts'Q·'ftf~' ~ . 0.23 0.28 0.23

~pha .:v'-:;' 5.69 Stream P6we1:jlb/ft srq, 0.24 1.70 0.24

1"Frctn loss (ft) .' 0.19 Cum Volume (acre-tt) 4.10 30.25 3.60
C 8. E LOSS(ft)'1;.1 0.09 Cum SAlacnis) : '1-" 2.75 5.86 2.61

)



Plan: preferredalt 71 St. Channel Lower Reach RS: 36579 Profile: PF 1

E.G.Elev (ft)it"l 1375.23 eiemenH!' ,. "' . JLeftOB Channel I.' .. Right OB

VefHead (ft),;- ,; III 0.16 wi. n-Val. .:"" , \- 0.020ill'

W:S. Elev (ft)e 1375.07 Reach Len. (ft) 273.00 273.00 273.00

Crit W.S. (ft) 1375.06 Row Area (s<fft)
,

4.00

E.G. Slope (ftlft) 0.008372 Area (sq ft) 4.00
'Q Total (cfs) '.~ 13.00 Flow(cfs) I' 13.00

TOp Width (ft) 11.98 Top Width (ft) "1:,/( 11.98

vel totaf(ftls)"' if, 3.25 Avg. Vel. (ftls) >:!l;.c~ ,,;: 3.25

Max ChI. Dpth (ft) 0.37 Hydr. Deptli (ft) • .t[ 0.33

Conv. Total (cfs) 142.1 Conv. (cfs) 142.1

Length Wtd. (ft) 273.00 Wetted Per. (ft) I' 12.10

MinCh El (ft) 1374.70 Shear (Ib/sq ft) 0.17

Alpha ?! 1.00 Stream PQwer (Iblft s) 0.56
'FrQtn ;Lcoss (ft)~ . 1.84 Cum Volume (acre-ft) ;". 0.05 14.86 0.01

~-& Etoss' (ft) ""[' 0.00 l:iClim SI( (a~res) r 0.05 4.91 0.01

Plan: preferredalt 71 St. Channel Lower Reach RS: 36579 Profile: PF 2

E.G. Elev (ft) '0;, 1378.93 Element LeftOB Channel Right'OB
Vel Head (ft) , 1.17 Wt. n-Val. 0.100 0.020 0.035

W.S. Elev (ft) 1377.76 React! Len.,(ft).~ 273.00 273.00 273.00

Crit W.S. (ft) i~ 1377.76 Flow Area (sqlft) 107.94 43.60 11.29

l;.'G~Slope (ftIft) 0.004934 ,Area (sq ft)~· ;.. 107.94 43.60 11.29
Q Total'(cfs)' .f ~ 686.00 'Flow (cfs) 'J 182.96 457.82 45.22

T4P. Width (ft) 70.00 T9P Width (ft) '[ (~ 50.00 15.00 5.00

VelTotal (ftls) 4.21 Avg. Vel. (ftls) , '" 1.70 10.50 4.00

Max ChlDpth (ft) 3.06 Hydr. Depth (ft) 2.16 2.91 2.26

Conv. Total (cfs) 9766.1 I<Conv. ,(cfs) e, r: " 2604.7 6517.6 643.8

Length Wtd: (ft} 273.00 I'Wetted Per. (ft) i~ J ,;11 52.16 15.27 7.26

I\MJri:cbiEII(ft)'" .i\;. 1374.70 1'Shear (Ib/sq ftl 4;' " 0.64 0.88 0.48

A1pll~(" . 4.25 Stream Power (Ibffts) ~ 1.08 9.23 1.92

F;rctn Loss (ft) 1.21 Cum Volume (acre-ft) 3.84 30.15 3.44
i ;C'&ELoss(ft); 0.17 Cum SA (acres) 2.65 5.83 2.56

Plan: preferredalt 71 St. Channel Lower Reach RS: 36306 Profile: PF 1

"EYG~,elev(ft)'~ Pi 1373.39 SeiTlent., "', III ~' jj, !-eft OB : . '!~Chitnell a' 8ight.Q~

Velli~d (ftr " 0.17 INt. n-Val. ·i.! :1('" 0.016

tYlS;li;le~.:(ft)· 1373.23 .Reach'Len. (ft) 73.00 73.00 73.00
Chl.W.S:.(ft) , ., 1373.23 Flow Area (sq ft) 1 3.97

E.G. SloPe (ftlft) 0.005539 Area (sq ft)
.~ 3.97

Q Total (cfs) .",. 13.00 Flow (cfs)
,

( '.' 13.00:

I\TopWtdth (ft)~. 12.09 Top Width (ft) r ... 12.09

VeWrofal (ftls)."{,\> . 3.27 AYgI>Vel.'(ftls) "J III ~ 3.27

I<MaX Chi Dpth (ft) 0.38 Hydr. Depth (ft)~ '1'1 0.33
.Conv. Total (cfs)~ 174.7 Cony. (cfs) h. 174.7

Len9th Wtd. (ft) 73.00 Wetted Per. (ft) 12.19

Min Ch EI (ft)
r

1372.85 Shear (Ibfsg ft) , 0.11

A1plifi .11 1.00 Stream Powe~ (Ibttt s) ~. 0.37

Frptn .LOss (ftrl ci(~ 0.44 'Cqm Volum~(acie-ft) - 0.05 14.83 0.01
C&:ELoss (ft):"J:';' : 0.02 cu'hi-SA.:(acr~s) (0 J:i~:. 0.05 4.83 0.01



Plan: preferredalt 71 St. Channel Lower Reach RS: 36306 Profile: PF 2

E.G. Elev (ft) ,,." 1375.59 Element· <: ;.. LeftOB OJ Channei . RightOB

Vel Head (ft) ~'., ;,! Wt n_Val.c,,:J' :'"r .
0.61 1, 0.035 0.016 0.035

fW.S. Elev(ft) ,T '. 1374.98 Reach Len. (ft) , 73.00 73.00 73.00
~CritW.St(ff) ,ii, iii 1374.98 Flow Area (~ ft~ 1 J' 63.62 30.33 66.62

~:G. Slope'(ftlft)\ ~ 0.003989 Area (sq ft)~ t,~ i ," 63.62 30.33 66.62
QTotal'\(Cfs) 686.00 Flow(cfs) '';-' ' 196.99 276.48 212.53
ToP Width (ft).t,";' 115.44 Top Width (ft) ( .~ i' 50.00 15.44 50.00
'leI Total (ftIs) 4.27 Avg. Vel. (ftls) "i 3.10 9.11 3.19

Max,ChI Dpttl tft) 2.13 Hydr. Depth (ftt e, .. 1.27 1.96 1.33

I~ConV. Total (Cfs) 10862.0 Conv'!(cfs) , 'l\ 3119.1 4377.7 3365.2

Length Wtd. (ft) 73.00 Wetted Per. (ft) <. 51.27 15.66 51.33
Min Ch EI (ft) "', 1372.85 I'tShear(lb/sq ft) 0.31 0.48 0.32

:AlPha " 2.16 Stream Power (,-b/ft s) 0.96 4.40 1.03

!~fir.ctn Loss (ft)· 1h 0.28 ,Cum' Volum~'(acrEl·ft) , 3.31 29.92 3.20
CBfE,l!oss:(ftf'1J, ~ 0.01 \Cum SA (iCres)"N:" , t', 2.34 5.74 2.39

Plan: preferredalt 71 St. Channel Lower Reach RS: 36233 Profile: PF 1

E;.G. Elev (ft) "',", " 1372.38 Elementt. . ,"
~.

LeftOB '" Channel RigliltOB

Vel Head·(ft) 0.09 Wl n-Val. ',:.l; 0.016

W.S. Elev (ft)
r

1372.29 Reach Len. (ft) ; 145.00 145.00 145.00
C,rit W.S. (ft) 1372.29 F.low·Area (sq ft) , 5.41

-E.G. Slope (ftIft). J 0.006724 Area (sg ft) l ~ 5.41
LO Total (cfs) ;1. 13.00 ':FloW (cfs) ", ~'., . f",;.. ' 13.00
l~fob;Nnditl~tit) ,j,!;; 30.40 Top Wfdth (ft) ,.vo '~';~. ;.. 30.40

I VeltTotal~(ftIs)l~ '1ft: 2.40 "Avg.Nel: (ft7s) +\lt~l ',.. ~ 2.40

'M,ax,ChI OptiJ'(ij) ~. 0.24 Hydrloepth (ft)f, iff· . 0.18
I#Conv;,Tota~(as)' 158.5 ' COnv.'·(cfs)'S~ . ", •. ;,' 158.5

Length Wtd.Jft)
,

145.00 Wetted Per:'(ft) q 30.59

•Min Ct) EJ '(ft) 1372.05 Shear (Ib/sq tt) . 0.07

Alpha, ':.:-:
+-,

It 1.00 Stream PoWer (Iblft s) 0.18

Frctn LOss (ft) 0.88 CumVolume (acre-ft) 0.05 14.83 0.01
"C & ·EUisS.(ff) 0.00 Gum SA (acres) ,~ 0.05 4.80 0.01

Plan' preferredalt 71 St Channel Lower Reach RS' 36233 Profile' PF 2

~E.~tElev~ 1374.35 Eleqj6"h 'i:A-5:.!~t'~~Ijj';'l. teft'OB f'J Ctlanne,1 . ~c Right-oB'

Nel tieitdY ~ . 0.58 Wt:m-Val:' ,.;~, · ...r ';!, 0.035 0.016 0.035

W.S. Elev (ft)'~'~J . ,; 1373.77 ReaCh'~en•.(ftJ:!'·;~~~ '~ 145.00 145.00 145.00
·,CritW.S. (ft)" fI~: 1373.77 f;iowAr~ (sq·ft) , , 53.12 50.67 56.62

<I;•.G.S~ (ftltO 0.003644 Area (sq ft) 't '" 53.12 50.67 56.62
40 Total (cfS) ·k 686.00 FlowXcfS)" .~.I i> :l: 139.76 390.96 155.28

~Top Width (ft) .
~ 130.55 "J:op Width (ft) 'ill >,.::' 50.00 30.55 50.00

Vel Total (ftIs) . 4.28 Avg.Vel. (ftIs). . , 2.63 7.72 2.74

~Max Chi Dpth (ft)'" 1.72 Hydr. Depth (ft). 1.06 1.66 1.13

1"c\>i{V. Jotal'(¢sj~ 11364.8 'Conv:'(Cfs)'" ..... ,,'1 " 2315.3 6477.0 2572.6

'lim9Ih'W"'~ 145.00 .Wetted ~ei:; <tt) ;t. q.#.lhft· 51.06 31.37 51.13

.Mill Dh EI'(ft) , 1372.05 Shear)(Ib/s-g~ft) t,~
~

0.24 0.37 0.25

Alpha"''' ~,1'", ' 2.03 Str.eam,Povrer (lIjJft 5) . 0.62 2.83 0.69
Fretn Loss (ft,-J>-.. 0.50 CUll) Volume (acre-ftf 3.21 29.85 3.09
C'& ELoss (ft) .,? 0.00 C!Jm S~~acres) 2.25 5.70 2.30



Plan' preferredalt 71 SI Channel Lower Reach RS' 36088 Profile' PF 1

E.G. Elev1(ft) .. 1371.30 Element • Left OB (t;hannel Ri9l:ltOB

vel Head (fl) 0.08 WI. n-Val. T ,". i,Y'", 0.016

W.S. Elev (ft) 1371.22 Reach Len. (ft) . 243.00 243.00 243.00

Crit W.S: (tt) 1371.21 Flow Area (Sq rt) 5.81

E.G. Slope (ftIft) 0.005490 Area (sq ft) ~ " 5.81

Q Total (cfsj il. 13.00 Row(cfs) _ ,A' 13.00

Top WIdth (ft) 31.30 Top Width (tt) 31.30

Vel TotaJ,(ftls) 'l' 2.24 Avg. Vel. (ftls) '~:. 2.24

·Max ehl Dpth (ft) 0.36 Hydr. Depth (ft) :;~ 0.19

Cdnv;rotal (crS( 175.4 Conv. (etS) ,'" 175.4

Length Wtd. (rt) 243.00 Wetted Pet. (ft): P 31.33

Min Ch EI,(tt) • 1370.86 Sheaf(Jb/sq,ft)~ ',', 0.06

Alpha 'l' .. 1.00 Stream P'ow~r; (Jb/ft !» 0.14

'Frc'tn'Loss'(~) >tiff;" 1.51 CumNoIltme(acr&l-ft) ,1\ 0.05 14.81 0.01

C & ELoss (ft)~: I 0.00 Cum SA' (ali~shj~' tl 0.05 4.69 0.01

Plan: preferredall 71 SI. Channel Lower Reach RS: 36088 Profile: PF 2

E,G. Elev (rtf ',. 1373.36 Element ~. ""\;r., ' ,,'eft.OB iii Channel ~RightfOB

Vel Head (ft) 0.58 WI. n-Val. "L' 0.035 0.016 0.035

W.S.'Elev (tt) 1372.78 Reach Len; (rt) 243.00 243.00 243.00

crit W.S. (tt) 1372.78 ' Row Area ($Q rt) 53.55 54.91 53.55

E.G. Slope (ftIft) 0.003294 Area (sq tt) , 53.55 54.91 53.55

Q Total (cfs) 686.00 Row(cfs). ;-, - . 134.66 416.68 134.66

Top Width (ft) '''. 131.50 Top wtdth:(tt) :" ,"iJi't ,. 50.00 31.50 50.00

Vel Total (ftls) 4.23 Avg. Vel. (ftls) " 2.51 7.59 2.51

Max Chi Dpth (tt) 1.92 H~r. Depth (tt) h," 1.07 1.74 1.07

Con~:Total (cfs) 11952.2 Conv.(~1 - y 2346.2 7259.8 2346.2

Length Wtd:(tt) , 243.00 Wetted p.et, (ft) , T'C' " 51.07 32.33 51.07

.Min Cil EI (tt) ,
> 1370.86 Shear (Ib/sq ft) 0.22 0.35 0.22

Alpha 2.09 Stream Power (Ib/ft s) , 0.54 2.65 0.54

frctn Loss (tt) 0.84 Cum Volume (acre-ftl 3.03 29.67 2.91

C &,E LoSs (ft) ", 0.00 Cum SA (acres)' • 2.09 5.60 2.14

Plan' preferredall 71 SI Channel Lower Reach RS' 35845 Profile' PF 1

'E:G, Elev (ft)","",~
..

pi.t:lemen!·1\, 'A~J'''i: '",,'tl .~ ,LettOB 11 ~~C~anl)el !.l',·Hight QB1369.78

Vel Head (tt) "0 '" 0.09 I'(~t.'n.\lal•• "'., ," 0.016

W.S.EI~V (ft) . t.l, 1369.69 Reach Len. (tt), : .": 352.00 352.00 352.00

Crit W.S. (ft) , th 1369.69 fiFIOw Area (sq tt) .'i'; 5.40

E.G. Slope (ftlrt), ~, 0.007080 Area (sq ft) " ... 5.40

~Q Total (Cfsf" > 13.00 Flow (cfs)
-

fU~' 13.00•
Top Width (tt) -II'. 31.34 Top Width'{rt) j' 31.34

Vel Total (ftls) - J. 2.41 Avg. Vel. (ftI~) 2.41

MaX CIlI Dpth (tt) 0.24 Hydr. Depth·(ft) .. 0.17

Conv. Total (cfs) Coriv. (cfs)
.

154.5 ~k 154.5

length Wtd. (tt) ~j 352.00 Wetted Per:(ft) ,; '.; 31.51

Min Ch EI (tt) 1369.45 She~r (Il31sq tt) ., 0.08

I'Alpha ," .. 1.00 Stream Power' (Iblft s) 0.18

.Fretn Loss (tt) 2.10 Cum VoIum~ (acre"ft) ,,: 0.05 14.78 0.01

C & E'Loss (ttr: - 0.00 Cllm SA (acres) " 0.05 4.52 0.01



Plan: preferredalt 71 St. Channel Lower Reach RS: 35845 Profile: PF 2

E.G. Elev (ft):'l.Jrtt< 1371.75 Element'
.,,:

'..:1' LeftOB ·ChaOI1!'i1 0' RigfltPB. ~ ", .

I'Vel Head (ft) ~ 0.57 Wt. n-Val, . /5. 0.035 0.016 0.035

W.S. Elev (ftf"'~\1 1371.18 Reach Len. (ft) . ,.l 352.00 352.00 352.00
Crit W.S. (ft) 'i .' ~;:i 1371.18 ·floW Area (SQ,ftl lf,,' ..~ 54.28 52.09 54.28
EG~"SIQpe (tuft) :~; 0.003590 .Are~<s<tftr,.•..>, 'c.>;' t· 54.28 52.09 54.28

Q .'rotal (cfs)"~~;f,., 686.00 Flow(cfs) 1, '''':::.01.'', 143.79 398.43 143.79
"Top Width (ft) .'4' ;:0 131.50 T~p Width (ft) . 'ill SO.OO 31.50 50.00
Vel Total (ftlS): . 4.27 Avg. VeI5(ftls) ~t~ 2.65 7.65 2.65
Max olll Dpth (ft) .* 1.73 H~r.Depth (ft) (I; ~." 7 1.09 1.65 1.09
Conv. Total (efS). '.,: 11449.7 Conv. (efs)'" -.

,
2399.9 6649.9 2399.9

Length Wtd. (ft) 352.00 WetteCJ P-l:lr. (ft) 51.09 32.32 51.09
Min Ch EI (ft) .~ ~. 1369.45 Shear.(ibisq fl) ""'I ~ , 0.24 0.36 0.24
A1phca ",. ,~;!. 2.02 ~trqmPoWer'.(Iblft s) 0.63 2.76 0.63
.Fl:Gtn'Loss i(ft) "ill ?, 0.39 Cliil;l Volume (acrecft) ~. 2.73 29.37 2.61
df&"Ed:ciss eft) .<i'~ > 0.13 c\Jm SA (.acr-esj~ ~.~ .. ':11 1.81 5.42 1.86

Plan: preferredalt 71 St Channel Lower Reach RS' 35493 Profile' PF 1

E.G. Elev (ft). i" '~ 1367.68 'Element' ~"~ .,) ·LeftOB . Channel ~RightOB

Vel Head (ft)' 0.07 Wt. n-Val. ", 0.016

W.S. Elev (ft) " 1367.60 Reach Len. (ft) 82.00 82.00 82.00
·Crit W.S. (ft) ¥ 1367.60 Row-Area (sq ft) 5.95

E.G. Slope (ftIft) 0.005086 Area (sq ft) ,~ ,,;~ 5.95

Q~Total.(¢s)., " > 13.00 Flow (ds), '. . 13.00
TomWidth (ft) " ",." 31.31 lrop Wklth (ft), ':t ~ . ~~ 31.31

lVeIT~tii! (ffrs)\~~' 2.19 Avg. Vet (ft(S')~~:C:l:~ "'!i': 2.19
:. MID< eill Dpth (ft) :~; 0.35 Hydr. Depth (ft) , ,'I ,,[" 0.19

r;Conv.Total (Cfs)~ 182.3 Conv. (cfs)~t '1" 182.3

Length.Wtd. (ft) 82.00 ''Wetted e~r. (ft), ~,~~ 31.36

Min Ch EI (ft) ;. 1367.25 Shearllb/sgft) . 0.06
Alpha ", ,,'. 1.00 Stream P~'(Iblft·s) 0.13
Frctn Loss (ft) .:, Ii cJ 0.48 Cum Volume (acre-ft) 0.05 14.73 0.01

C'& ELoss (ft) 'if.... 0.00 Cum SA (acres) "- 0.05 4.27 0.01

Plan: preferredalt 71 St. Channel Lower Reach RS' 35493 Profile' PF 2

::fiG~'efevB 1370.34 .115Ier;nent • '" i.l, .:~ 1~'t;'~. Le~',.OB ,,~;Ct!@nnM I~ t. RlghlPB'

Vel Head ( 0.16 Wt. n-Val. "', F-i .' j 1';. t 0.035 0.016 0.035
W:~.lElev·(ft)';~ ;'" 1370.18 Reach Lell. (ft)'~' ,,":'~ 82.00 82.00 82.00

Ctjt'W.s. (ft) , ',. FioW~Area (sq ft) '.. ; . 105.18 87.21 105.68

E.G. Slope (ftIft),: '! 0.000522 Are~ (sq ft)o
I,

105.18 87.21 105.68

d Totaj (cfs) ." 686.00 Flow,(Cfsf ,~' ~. , .r. 163.01 358.71 164.28

'Top Width (ftr: .. 131.50 :rap Width (ft) 'l.~ 50.00 31.50 50.00

Vel Total (ftls) ": 2.30 Avg. Vel. (ftls)
..

1.55 4.11 1.55•
Max Chi Dpth (ft) 2.93 I 'H~r. Depth (ft)e. I"' 2.10 2.77 2.11
.Conv. Total (cfs)¥ .~ 30016.5 Conv. (efs) ~". ";- ,~. 7132.6 15695.5 7188.4

CElngtH Wtcl. (ftf'~!t" 82.00 :Wetted per~(ft~" ' "'!1;, 52.10 32.33 52.11
.~in Ch EI·(ftV"~;' 1367.25 Shear (1b1~!i'ft) ~> 0.07 0.09 0.07

Alph.a ~':' ~ 1.89 'lStream Power (1I)/ft:Sr 0.10 0.36 0.10
,Fretn'loss (tf) •

,
If' 0.03 Cum Volume (acre-it) 2.09 28.81 1.96

C & E Loss (ft)., .. 0.02 Cum SA (acres) " 1.40 5.17 1.45

)



Plan' preferredalt 71 St Channel Lower Reach RS: 35411 Profile: PF 1

E.G. Elev (ft) ... 1367.19 .Element Left OB Channel RightOB

Vel Head (ft) .. 0.09 Wt. n-Val. 0.016

W.S. Elev (ft)

·CrltW.S. (ft)

E:G. Slope (Wft) "It·

1367.10

1367.10

0.006875

Reach Len. (ft)

Row Area (sq ftl
Area (sq ft)" l' r

.~

100.00 100.00

5.45

5.45

100.00

Q Total (ets) .~,' 13.00 Flow(cfs) > 13.00

Top Width(ft) 31.43 Top Width (ft) Il!; '1 31.43

Vel Total (fils) '"' 2.39 2.39

Max Chi Dpth (ft)
Conv; Total (c.fs)c,;

0.27

156.8

Hydr; Depth (ft) ,
Conv. (drs),,!!> .J,' .

0.17

156.8

leligth Wtd: (tt) 100.00 We.tted Per. (ft),!'. ,~ 31.56

C &E los~ (ft) ~(~~~

1366.83

1.00

0.68

0.00

Shear (Ibfsq ttli'", .'.

stream Power (Ib/tt $)

Cum SA (acres) ~~',

0.05

0.05

0.07

0.18

14.72

4.21

0.01

0.01

Plan: preferredalt 71 SI. Channel Lower Reach RS: 35411 Profile: PF 2

E~G. Eiev1ft) .,,;, 1370.30 •'Elenfent,,~t
';j; ; ,'Le~Oa ' Channel RightOB

Vel Head (ft) 0.10 Wt. n-Val.t.' ,\; 0.035 0.016 0.035

W.S. Elev (ft). 1370.20 Reach Len.'(ft) 100.00 100.00 100.00

Grit W.S. (ft) Flow Area (sq tt) 134.16 103.44 133.65

E.G. Slope (ttIft) 0.000267 Area (sq ft) - 134.16 103.44 133.65,
Q Total (as) ~, 686.00 Flow (cfs) i .~ 173.49 340.07 172.44

Top Width (ft) 131.60 Top Width'(tt) .,.Y'{ 50.00 31.60 50.00

Vel Total (ftlsj 1.85 Avg. Vel. (ftls) ".1., 1.29 3.29 1.29

MaxChrDpth (ft) 3.37 Hydr. Depth (ft) '; , 2.68 3.27 2.67'.
C(lriv. Totat'(cfs)" • 41995.8 Conv: (cfs) c· 1;,,7 10620.9 20818.7 10556.2

'Leiigth Wtd. (it) - 100.00 Wetted P.er: (ft)~ ., 52.68 32.42 52.67
Min"'Ch EI (ft) , 1,"' 1366.83 Shear (Ib/sq ttl' ' 0.04 0.05 0.04

Alpha 1.82 Stream PoWer (lblft 8) 0.05 0.17 0.05
.Fran loss (ft). 0.01 Cum Volume (acre:ffft· 1.86 28.63 1.74
C & E losS"(fi) "t· .~ 0.02 Cum SA (acres) 11. ;~.' 1.31 5.11 1.36

Plan' preferredalt 71 St Channel Lower Reach RS' 35311 Profile' PF 1

E;Q.:Ele~(ft) !ft"~'+ 1366.46 E[ement~~ ':)..~ '": .'tl Left dB '''if•. Channel ~Ri9JitQB
~efjiiead (to ;' ''';,~ 0.09 I'fWt. :n~VaL~ ~' .", .'$-:' ~. 0.016

!/J.S' Elev (ft)''',.'-\: 1366.37 I:Reach len. (ft);:· i% 59.00 59.00 59.00

CHt W.S. (ft) " 1366.37 Flow Area (SR~ftf',*~~ . 5.47

E.G: Slape (ftlft)
.,,¢

0.006816 I~Area (sq ft) .. :;1: "~f;t.-:" 5.47

Q Total (ets) ~, 13.00 FI~ (cfs),;,:;' :~ '. 13.00

Top Width (ft) ;-" 31.64 Top Width (ft) i 31.64

Vel Total (ftls) 2.38 Avg. Vel. (ftls) : I, 2.38

Max Chi Dpth (ft) :. 0.37 Hydr. Depth (ft) "'~:'> 0.17
cony. Total (cfs) . 157.5 Conv. (cfs).c'-. 'i-t.-i<; 157.5

l'length,Wta. (ft) 59.00 Wetted Per. ~ft) 31.65

Min Ch EI (ft) . .'" 1366.00 Shear (Iblsq ft)., 0.07

Alpha 1.00 Stream PoWer (Ibift 8) 0.17

Fretn Loss (ft) -1f' ,:. 0.40 Cum Volume (acre-ft) 0.05 14.71 0.01

C;; & E Loss.(ft) 0.01 Coin SA (aeres)
.'" 0.05 4.13 0.01..



Plan: preferredalt 71 51. Channel Lower Reach R5: 35311 Profile: PF 2

E.G. 8ev (ft) 1370.27 Element .•, ~, ~,'LeffOB • Channel RightOB
Vell-lea<1 (ft) . , ~ 0.03 Wt. n~Val. Ii,., ,1" 0.025 0.016 0.025
W.S. Elev·(ft) ~o.l , 1370.24 Reaq,h.Len. ,{ft~ 59.00 59.00 59.00

~rltW.S. (ft)~N" . 1367.70 Flow Area (sq tt) ;;i + 156.92 276.29 156.42

iE.G.,Slope '({tiff)' 0.000046 ~Arf?a (SCI ttj" .... '" ~"
,

156.92 276.29 156.42

a~Total (tfs) '" 686.00 ~Aow(cfs) :~' ", " 130.33 426.03 129.65

Top Wldt/l (ft) _ 171.40 Top Width (ft) ·f••: 50.00 71.40 50.00

Vel '(otal (ftls) III, 1.16 Avg. Vel. (ftls) t .... 0.83 1.54 0.83

Max Chi Dpth (ft) 4.24 Hydr. Depth (ft) 3.14 3.87 3.13

Conv. Total (ets) 101052.8 Conv. (ets) ..' , 19197.9 62756.6 19098.3

Length Wtd. (ft) 59.00 Wetted per;·(ft)..;~ ~. 53.14 72.23 53.13

.Min Ch EI (ft) '" 1366.00 Shear (IbJs,Cl ft) " 0.01 0.01 0.01

Alpha ,
. 'q,,~:- 1.28 I>iStream Power (Ib/ft s) ~', 0.01 0.02 0.01

, Frcth toss (ft),~;;'·~r~, 0.01 i\Cum Volume'(a~-ft) -'!:'; 1.53 28.20 1.40

:t,.C ~!~.li;oS~,(ft) ..J~" 0.15 Cum SA'(a~sf·~.· t< 1.19 4.99 1.25

Plan' preferredalt 71 5t Channel Lower Reach RS' 35252 Profile' PF 1

Vel Hea(f (ft) "
W .S~ Elev (ft) :.

Crit W.S. (ft)

E.G. Slope (ftIft)

:alTotal (cfs)"

'cony. Total «(ifs)

LengthWtd; (ft) _'1'.

Min Ch EI (ft).t·-

Frdo LOss (ft) •

C & ELosS,,(ft) '...

1365.55 IfElement .f ,l~.

0.14 Wt. n-Val. " "

1365.40 Reach Len. (ft)

1365.40 Flow Area [seWt) ,
0.006681 Area (sq ft) ',,"

13.00 Flow (cfs)' ..1;' .'1

3.05 :Avg. Vel. (ftJst1;:~o¥.l .,' /-.
0.40 iHydr:oepth (tt)" ~<\

159.0 Conv. (~)·l'i;';.· ~)'

229.00 WettedP.er. (ft) ,:;.. :.

1365.00 Shear (lb/Sq tt) :<~~

1.00 Stream Powef (Iblft s)

1.22 Cum Volume (aere-ft) :

0.01 Cum SA(aeres)T';'

LeftOB

229.00

0.05

0.05

Channel 11 Right-OB

0.018

229.00 229.00

4.27

4.27

13.00

13.94

3.05

0.31

159.0

14.07

0.13

0.39

14.70 0.01

4.10 0.01

Plan' preferredalt 71 5t Channel Lower Reach R5: 35252 Profile' PF 2

E:G?'plev (ft)'\~ .. 1370.11 Elemerit'~~; l· \' r~" ~~i(Left.;9B 1'~li'.·0hi3nfl~j ..~ :~Ight~ijj
Vel Head (tt) i l""! :l 1.52 WbnNal.<t "t'lJ'it 0.035 0.018 0.035

.W.S; Elev(ft).::... " 1368.59 ~~each [en. (tt)ti, ; -t 229.00 229.00 229.00

'eiit W.S. (ft) t '. 1368.59 IIlFlow Area (~tt)<?'; 1.78 68.46 1.39

E.G. Slope (ftIff) 0.003378 Area (sq ft);; .W';", f 1.78 68.46 1.39

a Total (CfS»)' . 686.00 Flow (cfs)~ ';. ",., 3.27 680.35 2.38

Top Width (ft) f. '". 24.20 Top W!dth~(ftJ ¥"~ , 1.00 22.20 1.00
~Vel )otaI1(Ws) ,j 9.58 ,~Avg. Vel. (ftls) . J ..". 1.83 9.94 1.72

Itt.(faxChi Dpth (tt) ;, 3.58 Hydr. Depth (ft). :1,.; 1.78 3.08 1.39

1,{COnv.'Jotal (cfS),.•. '" 11803.6 ~cohv. (ets)~~,.~ ",V 56.3 11706.4 40.9
1~-[enQtIi W(~~(ft) "'.\¥, 229.00 "Wetted Pe"rftj\,," ". ,,'. 2.78 22.96 2.39
i , Min"Gh EI (ft) ,~~, . 1365.00 "Shear Oh/s'g ft)~, . ~' 0.14 0.63 0.12

Alpha '~ '11;','" 1.07 Stre.am power (Iblftst _ 0.25 6.25 0.21.~

Fretn Loss (ft),~;-.~ 0.77 ~Cum'Volume (¥a8-ft) 1.42 27.96 1.30
C & E loss (ft) '. 0.01 Cum SA (a~es) • 1.16 4.92 1.21



Plan' preferredalt 71 St. Channel Lower Reach RS' 35023 Profile' PF 1

E.G. Elev (ft) 1364.31 Element·· .. LeftOB Chimriel RighlOB

Vel Head (tt) 0.11
II, -

0.018WI. n-Val.'~

W.S. Elev (tt) . 1364.20 Reach Len. (tt) ., 150.00 150.00 150.00

Crit W.S. (tt) 1364.15 Flow Area (sq tt) ~. 4.82

E.G. Slope (Wft), ~ 0.004362 Area (sq tt) ;'1' 4.82

a Total (ds)
.

13.00 Flow (cfs) :11~ 13.00

;rap Width tft) - iii 13.69 Top Width (ft)" 13.69"
Vel Total (Ws) 2.70 Avg. Vel:' (Ws) ~:: 2.70
Max Chi Dpth (ft) ; . 0.50 Hydr; Depth (ft) J 0.35

Conv. Total (cfs) 196.8 Cony. (cfs) 0'; ·c 196.8
Lerigth Wtd, (ftY. ,: ~ 150.00 'Wetted Per. (tt) 1; i 13.82

Min Ch EI (ft).tJ 1363.70 Shear (lbJsq fth.' .~1lI •
A 0.09

Alpha " ., 1.00 StreamPowef ,(Ibitt's),' 0.26

.Frotll Lo~'(ft),,~: 0.43 Cum Volume (aQre-f.ll~· 0.05 14.68 0.01
C~ E "'~~;(ft).,j: " 0.01 .Curr{~A.(acres)~~:.·i 0.05 4.03 0.01

Plan: preferredalt 71 St. Channel Lower Reach RS: 35023 Profile: PF 2

E.G. Elev (ftf';~:;!l 1369.07 Element'",' . LeftOB I'''' C~annel RlghtOB
.Vel Head (tt)! p, '. 1.64 Wt.n~V;:II. 0<, 0.035 0.018 0.035

W.S. Elev(ft) , 1367.44 Reach Len. (tt) .1 150.00 150.00 150.00

CritW.S. (ft) ,i 1367.44 Flow Area (sq ft) 2.03 65.74 2.03
E.G. Slope (ftlft) ~ 0.003320 Area (sq ft) 2.03 65.74 2.03

a Total (cfs) ~ 686.00 Flow(cfs)", 3.81 678.37 3.81

19P Wldth(ft) 22.00 Top Width (ft) "'i~ 1.00 20.00 1.00

Vel Total (Ws) 9.83 Avg. Vel. (Ws)
,:

1.87 10.32 1.87

Max Chi Dpth (ft)'. 3.73 Hy&. Depth (ft) .}f 2.03 3.29 2.03

COOy;Total (cfs). 11906.1 Conv:'(cfs)
\.

66.2 11773.8 66.2

Length Wid, (ft) ," 150.00 Wetted Per. (ft) " 3.03 20.57 3.03

Miri~h EI (ft) '10 •• 1363.70 Shear (Ib/sq ft) 0.14 0.66 0.14

'Alpha 1.09 Stream Power (Ibltt s) 0.26 6.83 0.26

IfrctnlosS (ft) , 0.46 Cum Volume (acre,.ft) ; 1.41 27.61 1.29

C & E LosS·(ft) 0.06 Cum SA (aCf\3sYil' , 1.16 4.81 1.21

Plan' preferredalt 71 St Channel Lower Reach RS' 34873 Profile' PF 1

'E:G•.£I&v (ft)' :~"r~$' 1363.87 'Element ~, '" ,'~~~ :Jc I", 'Left OB' ""}~ehannel' .... RightOB

:Yel~t:lead (ft)"..~'· ,f~ 0.07 Wt. n-Val. ., f",.; 'If. '" 0.018

!:WlS:'Elev~ft)~'~ .k', 1363.80 Reach Len. (ft) !, ! 200.00 200.00 200.00
Crlt W.S. (ft)., . ",;.j: 1363.66 Flow Area (5<I'tt) , 6.20

E.G, SloPe (Wft)I'll" 0.002013 Area (sq tt)' . ':; 6.20

a Total (ots) ~
"

13.00 Flow(cfs) r'1I:11< 13.00,.
'Top Width (ft) " 14.38 Top Width (ft) .fp 14.38

Vel Total (WS) 2.10 Mg. Vel. (Ws) , 2.10

Max Chi Dpth (ft) 0.50 Hydr: Depth (tt) : "1:'- 0.43

Coilv. Total (cfs) 289.7 Conv. (cfs) ~, 289.7
Length Wtd. (tt) . 200.00 Wetted Per. (tt) { 14.53

MirtChj;1 (tt) 1363.30 Shear (Ib/sq ft) 0.05

Alpha ..•~ . . .~,~" 1.00 Stream Power (tb/tt s)· 0.11
Fretn' Loss (tt) ,"',' 0.69 Cum Volume~(acre-ft) 0.05 14.66 0.01

C & E Loss (ft). '~ 0.01 Cum SA (a<;res) ;'~,- 0.05 3.98 0.01



Plan: preferredalt 71 St. Channel Lower Reach RS: 34873 Profile: PF 2

E.G. Ele.v (ft) <I. 1368.47 . Element LeftOB Channel ·JRightOB

Vel Head (ft) tl 1.43 Wt. h-Val.
. ":

0.035 0.018 0.035" i; ,l'
IW.S. Elev{ft) . ;

1367.04 Reach Len.. (ft) ~. 200.00 200.00 200.00
Crit WJqft) .f. 1366.89 Flow Area (sq ft) > 2.24 70.34 2.04

E.G. Slope (ftIft) 0.002796 Area (sq tt) 2.24 70.34 2.04

Q Total (cfs)':' - 686.00 Flow (cfs) '':}. cU 3.94 678.54 3.52
Top Width (ft) 22.90 Top Width (ft) ~; I 1.00 20.90 1.00
Vel Total (ftIs) 9.19 Avg. Vel. (ftIs) ~< 1.76 9.65 1.72

Max Ct\1 Dpth'(ft) ,. 3.74 Hydr. Depth (ft)·. " 2.24 3.37 2.04
COOv.;Touil (ds)!'''' . 12973.2 Cony. (cf~)., ~.~" 74.5 12832.2 66.5

I-Length Wtd. (ft).. " 200.00 Wetted Per. (ft) ~ :'CO" 3.24 21.41 3.04

/Min Ch EI (ft) :'.1 1363.30 Shear (Ib/sq ft) . 0.12 0.57 0.12

A1pha\il c .~.'?,; 1.09 Stream Povier'(lb/ft s),... 0.21 5.53 0.20

'Frctn'Loss (ft)F' it 0.61 Cum Volu~:(aCr€-ft) " 1.40 27.38 1.28
C:&, E\lOss (1tt;~ 0.02 Cum.SA (acres) .cK,~~. ,,l( 1.15 4.74 1.20

Plan: preferredalt 71 St. Channel Lower Reach RS: 34673 Profile: PF 1

.E.G. Eiey,'(tt) .<f;€' 1363.17 ,Element ., I<~i<
~ LeftOB ! ~l Cha~nel . .' Ri9litOB"

Vel Head (ft), .~ 0.15 Wt. n-Val. r ",'.'~. 0.018

W.S. Elev (ft). 1363.02 Reach Len. (ft) ,~ 295.00 295.00 295.00

Crit W.S. (ft) 1363.02 Flow Area (sq tt) 4.19

E.G. Slope (ftIft) 0.007099 Area (sq ft) 11'::> 4.19

Q Tota! lcfs) 13.00 Flow (cfs)
: ':'" 13.00

Top Wilith\(ft) r~'~ - 13.92 Top Width (ft) " 13.92

Vel3'atailftrs):! ~i' 3.10 Avg. Vel. (ft1s) . 3.10,j;;. ....,

liMax:OhI ppth (ft)!' ; 0.32 Hydr:'Depth (f!h~<' J. , 0.30
, 'nVj1 O~I (cfs) 154.3 Conv.{cfs)··:;~;". 154.3Gon •
Length Wtd. (ft) 295.00 Wetted Per, (ft) ."~'l ~; 14.05

.' 1362.70 She~r (Ib/sq·fty ...... 0.13

Alpha • :.' ;'1'c,-t 1.00 Stream Power (151ft sh 0.41
Frpln hi;..T~, 0.33 Cum ·Volum~(acre-ft):; 0.05 14.63 0.01
C& E.L .(ft)· t 0.01 .Clim;~A (aci~s) ~;i 0.05 3.92 0.01

)

Plan: preferredalt 71 St. Channel Lower Reach RS: 34673 Profile: PF 2

0.003379

686.00

23.00

9.74

3.55

11801.2

295.00

1362.70

1.08

0.27

0.42

0.018

295.00

66.90

66.90

679.59

21.00

10.16

3.19

11690.9

21.72

0.65

6.60

27.06

4.65

: RjghtOB

0.035

295.00

1.85

1.85

3.43

1.00

1.85

1.85

59.1

2.85

0.14

0.25

1.27

1.20



Plan: preferredalt 71 St. Channel Lower Reach RS: 34378 Profile: PF 1

EG. Elev (ft) ;1" 1359.97 f<Element ,/. LeftOB Charmel, RigtitOB
Vel Head (ft) ,.. ,. 0.20 Wt. n-Val. . I, 0.030

W.S. Elev (ft). 1359.77 :-Reach Len. (ft) 1 40.00 40.00 40.00

'·OrifW.S. (ft);~'Jtio. 'Fldw Are<;l!(sq ftl' ,~ 181.88

:F;.G:Slope (Wft),~~ ;.. 0.001084 Atea~(sg ft) ~, .' 181.88

'Q >rotal CdS) '~ 659.00 "Flow (cfs) , ~ c
659.00

Tq> Width (ft) '" 53.46 Top Width (ft) ";\1 53.46

\l.el Total (Ws; l'l " 3.62 Avg. Vel. (Ws) • >,j' 3.62

MaX COl Dpth (ft), 5.27 Hydr. Depth (ft) 3.40

COOv. Total (cfs) 20019.1 Conv. (cfs) .. 20019.1

Length WtCl. (ft) 40.00 Wetted Per. (ft) " 54.90

Min Ch;EI (ft) . ," 1354.50 Shear.(lb/sq ft) '" 0.22

Alpha: " . "Il'l~~~' 1.00 I~Stream Power'(lblft s) 0.81

Frctn,L:oSs'(ft}, :ll'~ 0.05 'Cum Volume (aqre-ft) . '~j 0.05 14.00 0.01

e·& E l:.oSS'(ft)'·'~~l" 0.03 -Cum SA (acres),~? 0.05 3.69 0.01

Plan' preferredalt 71 St Channel Lower Reach RS: 34378 Profile: PF 2

.E.G.'Elev (ft) 1363.07 Element· LeftOB, Channel RightOB
Vel Head (ft) 0.20 Wt. n-Val. 0.030 0.035

W.S. Elev (ft) ~ 1362.87 'Reach Len. (ft) 40.00 40.00 40.00

Crit W.S. (ft) Flow Area (sq ft) 374.79 49.17

E:G. Slope (Wft) 0.000598 Area (sq tt) ) 374.79 49.17

,Q Total (cfs) ,.. 1461.00 Flow(cfs) 1384.82 76.18
~Top' Width (ft) S 93.30 Top Wi!1th (ft) '1 'f 68.30 25.00

V.et Total (Ws) ,,~".~ 3.45 Avg. Vel. (ftis)' ,:.... " 1 I~ 3.69 1.55

Max'Chl Dpth (ft)I" 8.37 Hydr;.iDepth (ftj~ 5.49 1.97

eonv. Total (cfs) 59747.4 'Con.... (cfs) " :~ 56632.1 3115.3

Length W~l(ft) 40.00 Wetted Per. (ft) -.; 70.34 26.97

Mln Ch EI (ft) ~ ~ 1354.50 Sheat(lb/sq ft) 0.20 0.07

Alpha
,

Stream Power (Ib/ft s), 0.731.10 0.11

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 1.39 25.56 1.10

0& E Loss (ftP"~... 0.02 I 'Cum SA (acres) 1.14 4.34 1.11

Plan: preferredalt 71 St. Channel Lower Reach RS: 34338 Profile: PF 1

IJiE'jG~Elev (ft)"'·'.5;;~~~ 1359.88 1~£lement ,.iil';:. ~5~ !#, ~;;,< > "t::~ftQa'1,~'~tehS'nnel ;~ ~'RiQhtOB
Vel Read (ftris 0.54 wt. ""Val. £:'. ./.",' 0.030

W.S':"Elev (ft);;1' . 1359.34 Reach Leil. (ft) i,' ",',"'''' 31.00 31.00 31.00

Grit W.S. (ft) ;~ ,Ii'< 1357.30 Flow Area (Sq ft) 111.28

E.G: Slope (Wft)":O: ' 0.001646 Area (sq ft) "
.' 290.51

Q Total (cfs) ..~ ;r 659.00 Row (cfs) .., ...~ 659.00

Top Width (ft) 58.86 Tap Width (ft) ," 58.86

Vel Total (Ws) '9' 5.92 Avg. Vel" (Ws) ,. 5.92

Max Chi Dpth (ft) 5.06 ,Hydr. Depth (ft) ',;f 5.06

COny. Total (cfS) "I, 16242.2 Gonv. (cfs) '''''- .. 16242.2

Length wtd. (~) ~ '. 31.00 ,WEitted'Per. (ft) "', , ti 22.00

Min"Ch EI (ftt"~,.'1 tl 1354.28 Shea(lb/sq ft) , ,i • 0.52

Alpha ""'- 1.00 Stream Power «(bitt s) 3.08

F-retn Loss (ft) , Cum Volume (acre-ft) > 0.05 13.79 0.01

C & E Loss (ft) Cum SA (acres) 0.05 3.64 0.01



Plan: preferredalt 71 S1. Channel Lower Reach RS: 34338 Profile: PF 2

, E.G.Elev (tt) "

.Vel Head (tt) ..

iN.S. Elev (ft),· ,'+!

Q Total (ds) II ~ l

Top Width (tt) . .•

Vel Total (Ns)

Max Chi Dpth (tt)'"

Conv. Total (cfS) '~

Length Wtd. (tt) "I

Min Oh EI (ft) ~

1363.03 Element ;e. "'"

0.12 Wt. n-Val.· '';..., "1
1362.91 Reach Len. {tt),' . d'

1359.42 Flow'Area (SQ fir 1'., .
0.000239 Arei(sq"ft)"'''' f~~':f

1461.00 Flow (cfs)~' "".... , }"'<T

86.00 Top Width (ft) •

2.69 Avg. Vel. (Ns) .f'

8.63 Hydr. Depth (ft)

94452.1 Cor1v. (cfs) ... '1. '''~r .•
31.00 Wetted Per: (ft) .< f ,

1354.28 Shear (Iblsq'ft) '"

1.09 Stream Rower:(lb/fts)

Gym Volume, (acre.ft) 1 ".~~

,Cum'SA (acres) ~','.

.l~' LeftOB

0.035

31.00

1.56

1.56

0.73

1.00

0.47

1.56

47.4

2.56

0.01

0.00

1.39

1.14

Channel

0.030

31.00

503.37

503.37

1427.35

60.00

2.84

8.39

92276.5

70.69

0.11

0.30

25.16

4.29

RightOB

0.035

31.00

38.88

38.88

32.92

25.00

0.85

1.56

2128.3

26.56

0.02

0.02

1.06

1.09

Plan' preferredalt 71 St Channel Lower Reach RS' 34307 Profile' PF 1

E.G. Elev, (ft) 1359.21 Element
,...

'-lett OB Channel RightOB

Vel Head (ft) 0.60 Wt. n-Val.· -; 0.030

W.S. Elev (tt) ~ 1358.61 Reach Len. (ft) 62.00 62.00 62.00
CritW.S.(tt), 1356.82 Flow Area (sq ft) , 105.88

E.G:"Slope (ftIft) 0.001943 Are,a (sq tt). ,,', 275.90

Q Total (ets) .." 659.00 FloW (cfs) .. ' .j1..... ~, 659.00

Top Wldtfi1ft);' ",y' 58.66 :Top Width:(ft) ;,:r~J'~~ 58.66

rVel}Total (ft1sj~;;C~J 6.22 Avg. Vel; (WS) ,Il,ffp~,. 6.22

;;Ma~ Qhl Dptlt(ft)~ 4.81 I'Hydi<; Deptiltft) .. 4.81

Cori". :rotal (dS)"- ~ 14948.6 Conv. (ds),' i" ~. 14948.6

.LengtJl,Wtd. (ttff%:, 62.00 Wetted Per. (tt) . ~, . 22.00

Min Cb'EI(tt) .; 1353.80 Shear (Ib/sq ft) ; . 0.58

Alpha."', .; :t1;: 1.00 Stream Power (Ib/ft s) ~ 3.63

I~fr~ Loss (tt)~ > 0.17 Cum Volume (~cr~ft) 0.05 13.59 0.01

i'-C &E Loss tfU"" '" 0.00 Cum SA (acres)~ 0.05 3.60 0.01

Plan: preferredalt 71 S1. Channel Lower Reach RS: 34307 Profile: PF 2

Ift;:G~'E'ev~ 1361.56 I;'Eleh1~nf:'i7t: ;11' l1~}, ::; ':~: ,f!,ij¥J1eft OB I~: ';cfi~rllfell~. Right10B

!~Vel He'ad ( "',\, 0.17 Wt. .n.Var.';;?:'IQo< " 0.035 0.030 0.020

W.S. Elev (ft)'ii· 1361.40 Reach·l!.en~(fij " 62.00 62.00 62.00

'Crit W.S. (ft) 1358.94 Flow Area'(sq ft) 0.35 441.25 8.65

E.G. Slope (Nft) ~ ~ 0.000388 Area'(sq ft)'" ..~, 0.35 441.25 8.65

Q Total'(cfs) '." 1461.00 Aow(cfsh /'1 >' 0.12 1454.71 6.18

TOp Width (ft)~ if 86.00 Top Width (ft) , '. 1.00 60.00 25.00

:Vel To~1 (Ns) 3.24 Avg. Vel. (Ns) \~ ~. 0.34 3.30 0.71

..Max Chi,Dpth eft) . 7.60 '.Hydr. Depth (ft) ,'j 0.35 7.35 0.35

'Conv. Total (~h,,,i; 74167.6 Cony, (cfs) :"11 ;~ 'ii- " 5.9 73848.1 313.6

'Lepgth .wtd",'(ft)~-;; 62.00 Wetted Pei':\(ft),:t>ll'~;-.·~l 1.35 71.04 25.35

Min Ch EI (ft) ~'~ t' 1353.80 Shear (Ipysq ttl' , "l~; 0.01 0.15 0.01

A1phaI CV!
~;, 1.03 Stream Power (tblft s) 0.00 0.50 0.01.~

I;Fr.ctn Loss (ft)
"

0.06 CumVolume (aGfe-ft) : 1.39 24.83 1.04
;C & E Loss (ft) ~;;41 0.18 .Cum SA (atres) . 1.14 4.24 1.07



Plan: preferredalt 71 St. Channel Lower Reach RS' 34245 Profile: PF 1

·E.G. Eley (ft) ~_ '"

Velliea(l (ft) :;

W.S. Eley (ft) c:',

~E;G. Slope'(wtt) <
a Total (cfs)
Top Wfdth (tt)

Vel Total (ftIs)

Max Chi Dpth (m
Conv;'Total (cfs)

Length Wtd; (ft) ~

Min' Ch EI (ft) fl!'

C'& E Loss (ft) ~ if ~

1359.04 Element ';y.", , ~. """"LeftOB

0.60 Wt. {'I-Val. o!;.

1358.44 Reach Len. (ftL'~ d' 413.00
. -Flow Area ($q ttl .:;~,

0.004123 ,Area (sQlft) '!',

40.06 Top Width (ft)- ~'1 • ,

6.24 Ayg. Vel. (ftIs)

4.94 Hylir. Depth (ft)
11088.5 ConY. (cfs)~ or

413.00 Wetted·Per. (ft) ,t ~.

1353.50 Shear (Ib/sq ft) " !',

1.00 Stream Power (Ib/ft s)

1.61 GUill Volum~ (aere>-ft)iill x 0.05

0.08 Cum SA (acres)~.l1 ' 0.05

,Channel

0.030

413.00

114.15

114.15

712.00

40.06

6.24

2.85

11088.5

41.56

0.71

4.41

13.31

3.53

RightOa

413.00

0.01

0.01

Plan' preferredalt 71 St Channel Lower Reach RS' 34245 Profile' PF 2
E.G."Elev (ft).: 1361.32 Element LeftOB Channel RlghtOB

Vel Head (ft) 0.78 Wt. n-Val. ".} 0.035 0.030 0.020
W.S. Eley (ft) ;~ 1360.55 Reach Len. (ft) . 413.00 413.00 413.00

Crit W.S. (tt) 1359.32 Flow Area (sq tt) .. 0.05 213.90 13.66

.~.G. Slope (ftIff) 10 0.003398 Area (sq tt) 0.05 213.90 13.66

'Q Total (cfs) t'.~ 1568.00 FloW (cfs) .' ~~,' 0.01 1529.00 38.99

rO\1width (ftf' . 78.90 Top Wi(lth (tt) -~ 1.00 52.90 25.00
\'(e1lfofal (ftIs); '. 6.89 'lAvQA,v'el: eftlS) ;:'" .1' 0.31 7.15 2.85
Max'ChIDptfli(ft) • 7.05 Hy&?'Depth'"(ft) ~ 0.05 4.04 0.55

ConY. Total (cfS)\. 26899.4 ConY. (Cfst A;( . "f' 0.2 26230.4 668.8
,Length Wtd. (ft) 413.00 Wetted Per. (ft). .~' " 1.05 54.91 25.55
Min Ch EI (tt) . 1353.50 Shear (Ib/Stl ft) 0.01 0.83 0.11

Alpha' 1.05 Stream Power (Ib/ft s) 0.00 5.91 0.32

Frc.trJ Loss (ft) 1.24 Cum Valume (acre-tt) '" 1.39 24.36 1.03

'c & E LOss (tt) 0.10 I 'Cum SA (aeres) • 1.14 4.16 1.03

Plan: preferredalt 71 St. Channel Lower Reach RS' 33832 Profile' PF 1

I,E.G~qite,<,(fD~:, ':"'"~ 1357.34 'lelerile!'!tf~'~~~.'.,;~:.:~1;i>!W;,tL'eft OB I,~<;~h.flnmel.., ,,,,Rigl1,t~Q.B

Vel Head (ft) .;:~ 1.45 Wt.'r@·aEi- ~1" ;"'N 0.018
'W:S; ·Elev (ft) ~' 1355.89 R~et1 Lelt1(m\:~'·"> 386.00 386.00 386.00

Clit W.S,'(ft) 1355.89 ~16WAi'ea (sq ft) I. 73.77

E.G~ e&loPe (ffYft) I· 0.003694 Ii'Area (sq:fU ' " 73.77

a Total (cfs) , ~ ";1 712.00 -Flow (cfs) ,.. , ~,\' \; 712.00
!~Top Width (tt) c 25.58 ToP Width (tt) /1' ,- 25.58

'Vel Totar(ftIs) 9.65 Avg. Vel;'{ftIs) . ' 9.65

Max Chi Dpth (ft) 4.39 Hydr.Qepth(ft):i ~ 2.88
Cony. Totai (cfs), 11715.0 CqhV;.'(cfs) ,, ,); ;,:;~,,~ . 11715.0

U~f\Qtb Wtd: (ft)1 ~,~ 386.00 'Wetted:Pel'. (ft) ',::"i, "- 27.65
;MIIi Ch EI (ft) lif:' 1351.50 "Shear (IQ1sqft) j'j

" 0.62

Alpha'
., .'!',

Stream PQwer~b/ft s)"1.00 5.94

FrCtri Loss (ft) 1.42 Cum'VoIume (acie-ft) 0.05 12.42 0.01

C& E Loss (tt) 0.01 Cum SA (acrils) " 0.05 3.21 0.01



Plan: preferredalt 71 81. Channel Lower Reach RS: 33832 Profile: PF 2

E.G. Elev (ft) Vii; 1359.98 Element ~ yo;, ,; ·Left OB Ch~f!nel • RightOB

Vel h1ead ·(ft)
, .

1.81 Wt.n-Val. '0'. ,; "1' 0.025 0.018 0.025

, W.S. Elev (ft) ''''; .~. 1358,17 .Reach Len. (ft) , 386.00 386.00 386.00

,CHt VI(~. (ft) I;.' 1358.17 FIOw,Are.a (sq'~ff)~ 'j~"":&; 6.72 141.50 5.38

I';E.G. Slope (ftlft)'1< ., 0,002684 I"Area '(sq fth.. "li'*" 6.72 141.50 5.38

I~Q.Total (cis)' 1568.00 I"FloW (cfs),,,, ' ~'J '" 15.20 1540.77 12.03

I~Top Widtfllft) , ,. 50.00 I..-Top Wldtfi (ft) "., .I':' 10.00 32.00 8.00

Vel Total (ftlsyg"" ~ 10.21 Avg. Vel;(ftls) 'f,,: 2.26 10.89 2.24

Max Chi Dpth (ft) 6.67 liHydr, Depth (ft) ;' 0.67 4.42 0.67

eon\(. Total (cis), 30264.5 Conv. (Cfs) .. 293.3 29738.9 232.2

LengthlWtd. (ftl ' 386.00 Wetted Per. (ft) , 10.67 34.83 8.67

'Min Ch EI (ft)" , 1351.50 Shear (Ib/sq ft) 0.11 0.68 0.10

Alpha' t·", ~l' . " 'Il!; 1.12 StfeamPOWef; (Ib/ffs) 0.24 7.41 0.23

Erctli1Loss (ft)~~. n 0.64 I,,(:um ¥Qlurne (ac;f~ft) 1.35 22.67 0.94

.¢ &'E'ltoss (ft5~1~t~ 0.22 "Cum ~lHacr~s) l~" 1.09 3.76 0.88

Plan' preferredalt 71 St Channel Lower Reach RS' 33446 Profile' PF 1

E.G,:J:I~v(ft) 1355.66 Element
~...

. "leftOB Channel RightOB
"

Vel Hltad (ft)
:

1.53 Wt. n-Val. ·r. 0.018

W.s;~ev (ft) 1354.13 Reach Len. 'eft) i 33.00 33.00 33.00

Crit W.S. (ft) 1354.13 Flow Area (sq ft) 79.86

,E.G: 'S16~ (ftIft) 0.003688 Area (sq ft)
....

79.86

IQT~; , 792.00 ,FloW Ecfs) ('II Ii' ., 792.00

Top ft),. ';ll' ~ 26.51 1:,Top Width (tt> ,,'''lit 26.51

M~I ~ il) ~i:r'1JJ 9.92 Ii.).vg. Ve,,·(ftls)"·"~' I,.." 9.92

!;M~X ChI DP.tl1 (ft) ,; 4.63 lrIydr"Depfti (ft) • :'i,,: '" , 3.01

'-Conv. JQtal (cfS)· 13042.1 COny. (cis)
~ '! ' 13042.1

Len9fhiWtd. (ft) 33.00 Wetted Per. (ft) ,to', 28.70

Min Oh'E1'(ft) 'e .. 1349.50 Shear (lb/sQ ft) 0.64

'Alpha ' , ;" ~' 1.00 Stream Power (Ibltt s)' 6.35

.Frctn Loss:(ft» 0.09 Cum~VoIume (acre:ft) 0.05 11.74 0.01

C &. E Loss (ft) 0.30 CuinSA (acres) 0.05 2.98 0.01

Plan: preferredalt 71 8t Channel Lower Reach RS' 33446 Profile' PF 2

"E~~/eley!(ft) ~i,'41~ 1358.69 'Element iw. •i ,,\;:f!:j;li1J ~iL.et'tQ!i3 1·'\{lCJ.llao.rlel ~Rlgt;iOOB
Vel Healf(ft),' 'il; .,~ 1.07 lNf.'n-Val.i'\f", . ~~,~,~ , 0.025 0.018 0,250

W-.s. Elev(ft) :1~ 1357.61 Reach, Len. (ft)~, :i 33.00 33.00 33.00

~ritW.S. (ft)
.,".. ,FlOW Area-(sq"ft) ,1 " 17.14 190.70 10.97

E.G~Slope (ftlft) ~, 0.001156 Area (sq ft) . 17.14 190.70 10.97

QTotat(cis) ,-~4, '. 1655.00 Flow(cfs) .' ..~ J);,'; .•• 44.62 1607.67 2.71

'TopWidth (ft)', ,.' 50.00 Top Width (ft). t. "" 10.00 33.60 6.40

Vel Total (ftls),." '" .~ 7.56 Avg. Vel. (ftls) "ft ~;i 2.60 8.43 0.25

Max Chi Dpth (it) '~ 8.11 -Hydr. Depth (ft)' ~ " 1.71 5.68 1.71

.Conv. Total (etS)' f 48686.5 Conv., (cfs) .Ii 1312.6 47294.2 79.7

be'ngtotVYt~.(ft) ~ 33.00 w~ited Per: (ft)' "~'L ,~,,;,~, 11.71 36.62 8.11

I'Min PI1 EI (ft) "., ..,,~'. 1349.50 ' Sfie~r (ib/s'g ft),';! " 0.11 0.38 0.10
1'f;A1pha ";. t]l' 1.21 I:Stream Power (Ib/tt s}'" : 0.27 3.17 0.02

I·fretn Loss '(ft)'~ "C 0.04 Gum Volume (acre-ft) 1.25 21.20 0.86

C & E Loss (ft) 0.18 Cum SA'(aaes) ;~ 1.00 3.47 0.81

)



Plan: preferredalt 71 SI. Channel Lower Reach RS' 33413 Profile' PF 1

E.G. Eley (ft> I' 1354.68 ElertlEmt - ~LeftOB Ch~nnel RightOB

Vel 'Head (ft) 0.54 Wt:n-Val. ii . 'i 0.030
W.S. clev·(ft) -,' .. 1354.14 Reach lEln. (ft) 61.00 61.00 61.00

Crit W.S. (ft)
,

1352.52 Flow Area (sq .1t): ' - 134.47

E.G. Slope (Wft) 0.001999 Area (sq.ft) 144.54

Q<Total (cfs) .. 792.00 Flow (cfs) -~ ",tc 0", 792.00

Top Width (ft) 35.64 Top Width (ft) ,'. 35.64.•.
Vel Total (Ws) 5.89 Avg. Vel. (Ws) '1 5.89

Max Chi Dptli (ft) ~ 4.34 Hyclr. Deptfl (ft) - , 4.34

Cony. Total (cfs) 1'" 17716.0 .canv.(cfs) 11;;':- ~ t 17716.0

,'["ength Wtd. (ft) ~ 61.00 Wetted Per:ti'(ft) ~.' ","'Ii' ~ 31.00

Min Ch EI (ft) ,t' 1349.80 Shear (Iblsq ft) .. -,. 0.54

A1phat ,t<.,-lii'li 1.00 Stream power(16jft s}' If' 3.19
, Fr9ln l:.oss'C(ft):.,

,
Cum Vol\lme ,(acre-.ft),II i 0.05 11.65 0.01

C & e:LeM ~ft)"i.. ~ ~ Oum SA (acres)~. 'lt1l!: 0.05 2.96 0.01

Plan' preferredalt 71 St Channel Lower Reach RS' 33413 Profile' PF 2

E.~. Elett (ft)' 1358.47 Element ,~ " .. LeftOB Channel \ ; RrgfitOB

Vel Head (ft), ii, 0.47 Wt. n-Val. H it· ~, 0.035 0.030 0.100

W.S. Eley (ft) 'II 1358.00 ' Reach Len. (ft) Ii 61.00 61.00 61.00

CtitW.S. (ft) 1354.24 Flow Area (sq ft) 7.20 287.24 45.97

E.G. Slope (Wft) , 0.001080 Area (sQ ft) 7.20 287.24 45.97

Q-:Total (cfs) 1655.00 Flow (cts) ];1 12.16 1606.48 36.36

Top'Width (ftl 60.30 Top Width (ft) :f\:" 3.00 37.30 20.00

Vel Total (Ws) 4.86 Ayg. Vel. (ftIs) ~
c'

1.69 5.59 0.79

~,Chl Dptfl (ft) . 8.20 Hydr. DEiPfP'{ft) 2.40 7.70 2.30

COny. Total (ots)' 50363.7 Cony. (ots) "I', 370.0 48887.3 1106.4

Length Wtd. (ft) 61.00 Wetted Per. (ft) .j' 5.40 45.09 22.30

Min Ch 1=1 (ft) 1349.80 Shear .<Ib/sq ft) 0.09 0.43 0.14

Alpha. 1.29 Stre~m flower (Iblft s) 0.15 2.40 0.11

•Frctn Loss (ft) ~. Cum Volume (acre-tt) ,~, 1.24 21.02 0.84

C g"E Loss,(ftf" '~ ,Cum SA (acres) ','" 1.00 3.44 0.80

Plan' preferredalt 71 SI. Channel Lower Reach RS' 33352 Profile' PF 1

f.e~.'iElev (ft)}'; ",,1;1) 1353.39 1~.elemeM~ 'i ,;·~;;;1'1.i.;p:.·,il I~lji Left OB *. @ha.nn~1 Ip RightO,B

Vel Hea~ (ft)~ ~1l': 1.37 Wt.'n-Vak .,'~t~~; i,l(· 0.030

W.S. EIE!y (ft)l, ,'~'" 1352.02 Reach len. (ft)}' " ·<';n,. 62.00 62.00 62.00

Orit W.5. (ft)~ ""ri' ,. 1352.02 Flow Area (sq ft)
~.

84.23

E.G. Slope. (Wft) 0.009506 Area (sQ tt) ·.,1, 88.18
Q Total (otS) :cl;' 792.00 Flow (cfs) " C 792.00
Top Width (ft) . -l' - ~ 33.91 ,Top Width (ft) 'I,l 33.91

V~I Total (Ws) '" 9.40 (J..vg. Vel. (Ws) ~, 9.40

I'Max ChI Dpth (ftt . 2.72 Hydr. Depth (ft) . " 2.72

Cony. Total cots)' 8123.2 Cony. (ets) , ,'1 8123.2

Length"Wtd. (ft)· "'I Wetted Per, (ft). r\ 31.00

Min Ch Ei (ftJ'& 1349.30 Shear (Iblsq ft) 1.61

Alpha -', 1.00 Stream Power (Ib/ft s) 15.16

Frein Loss (ft)' . Cum VoIufTle (acre-ft) , 0.05 11.49 0.01

,C.& E LOSS (ft) ~ • Cum SA (aCres)'" :Ii ';.. 0.05 2.91 0.01



Plan: preferredalt 71 St. Channel Lower Reach RS' 33352 Profile' PF 2

'E.G. Elev (tt)~,: 1357.24 Element" ~1 If.. Lett OB " Channel Right'OB~'."

.Vel,;Head (tt) ~;:;i,c 0.59 ;;. """" :n 0.100 0.030 0.100Wt. n-Val. ,'>

'W~S. Elev (tt)" 'j'\, 1356.65 Reach Len.,(tt);;"'~>' t,~ 62.00 62.00 62.00

;erjtw.s. (ft),~ :1';' flow AreC!! (l¥1 tt) .p. .0 ' 38.75 255.59 36.25

fiG: Slope (ftltt)~ 0.001579 );rea:(~tt) ~"4;1,'" '~~ iXi 38.75 255.59 36.25
Q'TOtaT(ctS)· Y,f ,,' 1655.00 Flow (cts) ,,t?['<' "~~. 29.44 1599.15 26.41

T9P Width (ft),
"

87.30 Top Width"'(tt) , , ~" 25.00 37.30 25.00
,Vel Total (fils) ,,"" 5.01 Avg. Vel. (ftls) l :; 0.76 6.26 0.73

MaX'GhI Dpth (tt) 7.35 Hydr. Depth (tt) , j('. 1.55 6.85 1.45
,@onv~'Total (m), 41650.2 Cony. (cf~) iJ 'l 740.9 40244.7 664.7

7Le!19th Wtd. (tt) - Wetted Per.'(ttl'; . t ,. 26.55 45.09 26.45
"

litt.1i~eh E1 (ttL' 1349.30 stiear (Iblsg tt) 0.14 0.56 0.14

Atpfia 1r,i
.',

1.51 Stream Power. (Itiftt.s) 0.11 3.50 0.10

.F,&!to' LOsS' (tt)
.

CU'IT) Volume (acre-ttl... 1.21 20.64 0.78

,C:~(E toss (tt) ~. ;l*, Cl1rhSAI(aCJe.s)"~ ~,"" 0.98 3.39 0.77
"

Plan: preferredalt 71 St. Channel Lower Reach RS: 33290 Profile: PF 1
•E.G.Elev (ttr: 'f" 1354.40 Element' Ii ~ leftOB Channel . RlghtOB
.Vel Head (tt)

.,
1.39 Wt. n-Val. I, 0.030

W.S.Elev(tt) 1353.02 Reach Len. (tt) . i 391,00 391.00 391.00

Crit W.S. (ft)' , ,;a 1353.02 flow Area (s~ tt) 83.77

·E.G. Slope,(fVft) f'J+ 0.010156 Area (sg tt) ,': 83.77

Q rotal (~rll' ' 792.00 Flow(~) "0 'il,'} 792.00

lf6P1Wldfh (tt) ~~: 30.50 Top'Width (ftf"';{ ~ ~'b 30.50

'Ve, TotS! (ft1sYf1' ,j? 9.45 'Avg. VeC1Ws):"', .?~, Iii. 9.45

,.MaxiChi DpUl (tt) 3.91 "HYdro'Depth.(ft) . ~,:If. 2.75

COnv. Tolal (Ctsf"" ~ 7859.0 ·GOnv. (cfs)' Z :t, 7859.0

If;Len9.U1 Wtd~(tj)''' , Wetted Per;' (ft) ~'; 32.14
MiriIGti EI (ft)' ~," 1349.10 Shear (Ib/sq ft) ~ 1.65

;;:~;,. ., 1.00 Stream Power (!b!ft s) '" 15.62Alpha, .•.
Frctrr L1>sS (ftr\'! . 0- Cum VoIu~ (acre-tt) 0.05 11.37 0.01

C &'1: Loss (tt) " '" ·Cum SA (acrEi.s) 0.05 2.87 0.01

Plan: preferredalt 71 St. Channel Lower Reach RS: 33290 Profile: PF 2

·E;~~J:le.y.~ft) ~~:'J'l 1357.26 'Elemetlt,.~l;~ '\iJ It~i~eft 08~ '\il 0tlannel' 'tRiglltOB
~Veilolea'8 (ttfl:~~r •• 0.92 'wt. n-Val. ' ';'F' t 0.100 0.030 0.100

'VI.S. EfeV:{tt) ::f~' . 1356.34 Reach Len. (ft) . ~ 391.00 391.00 391.00
cibritW;s.'~ft)~:'·, Flow Area"(sq ttj . 20.80 206.72 28.80

E.,G~lope (ftIft) ~. ~ 0.003000 Area (sQ tt) 1" <~ 20.80 206.72 28.80

,aTptal (cfs)'11 1655.00 Flow (cfs) Ii " , .;; 16.80 1609.67 28.54

Top Widtti (tt) : 80.00 Top Width (tt)·", .• 20.00 40.00 20.00

Vel TotaJ'(ff/~);;' 6.46 Avg. Vel. (ftIs) ,
,

0.81 7.79 0.99.,.

,Mai:Chl DRth (tt) 7.24 "'Hydr. De'pth"(ttf ,~ 1.04 5.17 1.44

';bonv.~Tot8Jl~s) .::~ 30214.5 €onv. (cfs) iii ~, ~IIC 306.7 29386.9 521.0

"length Wt&. (tt(~; Wetted Rer~(ti)' \~ 21.04 42.52 21.44

Min CI:l'EI (tt):'JII1i~ IIf.l 1349.10 ·Shear;. (Iblsq'ft) ~ 0.19 0.91 0.25

fAlph8; ,~' "'"
-

1.42 S!i'eam Power (tb/ff s) 0.15 7.09 0.25

F.idti Loss (ttl' -,u!o~, Cum Volume (acre-tt)
.

20.31 0.741.16

Ilc & E LoSs (tt)!·~·.l' Cum'l?A (acre~)
,,.c,,

0.94 3.34 0.74

)



Plan: preferredall 71 SI. Channel Lower Reach RS: 32899 Profile: PF 1

E.G. Elev (ft)-" 1351.66 Element
..

LeftOB Channel " RighlOB

Vel Head (ft)" 1.32 Wl. n-Val. .'
'":t ~ 0.018

W.S. Elev (ft), ~ 1350.34 Reach Len~ (tt) " )' 357.00 357.00 357.00

Ori~ W,S.·(ft) Flow Area (sq it) ~i~,-t' II • 85.93

.E.6. Slope (tuft)'" 0.001583 Area (sq ft)Jl ; " I '; 89.30
iOlTotal (cfS) -;"'~ ~~' 792.00 I~Flaw (cfs) ~'~.: ':[h 792.00

Top Width (ft) t 11.51 Top Width (ft) ." 11.51'i

Vefrotal (ftls) ". 9.22 Avg. Vel. (ftls)
~ ..•

9.22

Max Chi Dpth (ft) 8.34 Hydr. Depth (ft) ."'Ii 8.03

Conv. Total (cfs) 19907.0 Conv. (cfs) 19907.0

umgth Wtd. (ft) 357.00 Wetted Per. (ft) r 18.28

Min:Ch EI (ft)1'I '., 1342.00 Shear:!(Ib/sq ftl' 0.46

Alpha ••. '; /t 1.00 Stream Pbwer: (Iblft s) 4.28

·Fretn. Loss'(ft) "\T "'" ,Oum Volume,(agre-ft) 0.05 10.59 0.01

"0 & eLoS's (ft) ~~" Cum SA (aCresf~ ,l;iIo 0.05 2.68 0.01

Plan' preferredall 71 SI Channel Lower Reach RS' 32899 Profile' PF 2

E.GiElev (ft) '. 1356.71 Element'
,;

0 LeftOB Channel RlgfrtOB

Vel Head (ft) 2.20 Wt.n-Val. 0.100 0.018 0.100

W.S. Elev (ft) '- 1354.51 Reach Len. (ft) 357.00 357.00 357.00

Crit W.S. (ft) . Aow Area (sq ft) 2.20 138.99 2.20

E.G. Slope (ftIft) 0.003282 Area (sq ft)· ; . 2.20 138.99 2.20...

Q Total (cfs) 1655.00 .Flow(cfs) 'i, ''il' 0.43 1654.14 0.43

fop Width (ft) 52.30 rop Wldth"tft) }~,~ . 20.00 12.30 20.00

IYel Total (ftIs)"~'1'Ji' ~ 11.54 Avg: Vel: (WS) ... i', 0.19 11.90 0.19
·Max Chi gpth'(ft) 12.51 Hydr. Depttl (ft) '::'1i1';~ 0.11 11.30 0.11
'·Conv. Total (cfs) 28890.2 COnV'. (ots)

..
7.5 28875.3 7.5

I,.el'lglh Wtd. (it) '. 357.00 Wetted Per. (ft) ~.~ 20.11 34.82 20.11

Min oh EI (ft) , 1342.00 Shear (Ib/sq ft) 0.02 0.82 0.02

Alpha" 1.06 Stream PoWer- (IbItt, s) 0.00 9.73 0.00

Frctn loss (ft) ~, Cum Volume (acre-ft) 1.06 18.76 0.60

C & E Loss (ft) :. Cum SA (acres) 0.76 3.10 0.56

Plan: preferredall 71 SI. Channel Lower Reach RS: 32542 Profile: PF 1

E.G."Elev (~hl'<'-::~'1 1348.87 iE(ementl: ::~i.J6~~ .' ....\li ~Left)OB '~1 GhanQ~J ':RIgbJ'OB

Vel HeaCi (ft) ',~~ !lflff 1.74 'Wl. n:Yal1 ~;#/~ ~!, 'J 0.018

W.S. Elev (tt)" 'il . 1347.12 R~Cti l:ElO. (tt) :" 150.00 150.00 150.00

Crit '/J.S. (ft) <i:. 1345.92 FloW'Area ($Q'ft) i 77.56

E:G. Slope (ftlft) 0.001369 Area (sq ftr"', r 120.42

Q Total (cfs) 822.00 Aow(cfs) '~.' 't 822.00

ToP'Wldth (ft) ,,. 25.26 Top Width (ft) 25.26

Vel Total (fflsj .. 10.60 Avg~ Vel. (ftls)' • "1, 10.60

Max Ctll'Dpth (ft) 6.46 Hydr. Depth (ft);l; r~~ 6.46

;Conv. Total (cfs) 22214.8 GOny. (ots)" 5, ~. I 'li 22214.8

·~entJth Wtd."'(ft) " [J. 150.00 Wetted Pef;iI(ft) y' .!:;]{j';';j 12.00

·Min Cn EI (ti) ;l11"": 1340.66 I,Sllear,(Ib/sq ft) tV' \';' , 0.55
11A!pha o' ,iii ~'<..,: 1.00 S~m Rower (Ib/ft s) 5.86

Frctn Loss (ft) 0.32 Cum Volume (acre.ft),~ 0.05 9.73 0.01

e & E Loss (ft) "> .. 0.00 Cum SA (acres) 0.05 2.53 0.01



Plan: preferredalt 71 St Channel Lower Reach RS' 32542 Profile' PF 2

E.G. Eley (tt)
.

1351.92 Element t·; " '" LeftOB . Cha"fmel .RightDB.[

Vel Hea<!:(ft)i. 0.65 Wt. n-Val.· .. ~- ,,~~; 0.018 0.018 0.100

W.S. Elev (tth 1351.26 ReaCh Len. (tt) .' 150.00 150.00 150.00

C-rit'W.S•.«(O';'~" .. 1349.22 I!Flow Area (sQ ft) ~.~. 37.25 240.14 21.25
/l<E.~..sloPe (Wft) ;i • 0.000562 Ar~a (sq ft)7'I~;'ll;~~';';'1,;, ' n 37.25 240.14 21.25
~Q~T'btal(cfs) S '''' 1713.00 Elow(cfs) ,.~,. 'K':' '1 103.98 1601.49 7.53

Top Width (tt) 70.70 Top Width (ttl- [.~4 20.00 30.70 20.00

Vel Total (ftls).· . 5.74 Avg. Vel. (l'tis) I':: • J:..; 2.79 6.67 0.35

MaX Chi Dpth (ft) ~} 10.60 HYdr. Depth (tt) ~1, 1.86 7.82 1.06
,1Gonv. 1:0181 (c1s) '. 72264.6 Conv. (Cfs)~ ~! . 4386.4 67560.6 317.6
Length Wtd:'(ftJ . 150.00 Wetted.Per. (tt) "' ,t1; . . 21.86 38.17 21.06
Min Ch EI (ft) "",O!l!\ 1340.66 Shear (Ib1sq fth :h.:1 0.06 0.22 0.04

~phci
.;. 1.28 Stream Power (lb/fts) 0.17 1.47 0.01

Fr~tf1 LoSS ( 0.16 "Cum Volu!l1e:l(aCre~ft) .. \ 0.90 17.21 0.50

~C~E LoSs (ttl 0.35 Cum SA (-aC'r.es~, ; ...~., 0.60 2.92 0.40

Plan: preferredalt 71 St. Channel Lower Reach RS: 32392 Profile: PF 1

E.GI I:lev (tt) I

Vel Head (ft) ,;

W.S~ Elev (tt)
Crit W.S. (tt)

'E.G. 'Slope (ftIft)
, Q Total (cfs) ..

.ConY. fotal (CIs) ..

Min Ch EJ (ft);-·.
Alpha" ~.c

Frctn Lbss (ft)-
C 8i ELoss (ft)~ " '

1348.55 Element. ~. '" ",~c:i-

1.74 Wt. n-Val. ~.

1346.81 Reach Llm.(tt)
1346.81 Flow Area (sq tt)

0.003858 Area (sq ttl .; '1

822.00 FloW (cfs) 'Il11' M. }
22.53 Top Wfdth.(tt)~ t•.·. "

13233.3 Conv~JCl's) .e '; I!'

368.00 Wetted Per. (ft)",(~i •

1340.20 Shear (Ib/sq ft)\
1.00 Stream Powerllblft s)
0.43 Cum Volume (acre-tt)
0.39 'Cum1SA (acres)

LeftOB

368.00

0.05

0.05

Ch'annel '1+ Right OB

0.018

368.00 368.00

77.76

77.76

822.00

22.53

10.57

3.45

13233.3

26.27

0.71

7.54

9.39 0.01

2.44 0.01

Plan: preferredalt 71 St. Channel Lower Reach RS: 32392 Profile: PF 2

~E>G. El~W(ft) jt,/~ 1351.41 }E1erneot~.: ' .. ....,'.
J'Le.ft1pB .;' '·.Cflllnjf91 Ill,,'" Right'OBA,

~Vel Head(ft) ~1 .i$>t 1.83 Wti·i:i~vai. .~. :;- ~ . 0.018 0.018

.·W.S, Eley (ff!" ~'~ 1349.57 Reacti'l.en. (tt) Ill"!!}'; '1 368.00 368.00 368.00

Crit W.S. (tt) - 1349.57 F.I~Area (sq'ft) .:;;." , 13.44 152.00,,'

E.G. Slope (ftlft)[, 0.002549 Area (sq tt) "" ;.}' ."'" 13.44 152.00

Q Total (pfs) . ;\' 1713.00 Aow(cfs) :~ ~T 42.04 1670.96

Top Width (ft) " ':', 50.35 Top Width (tt) "'·,.f' 20.00 30.35
.Vel Total (ftls)'~;>" 10.35 AvtJ. Vel. (ftls) , 3.13 10.99

Max;ChI Dpth'(ft) 9.37 Hydr: Depth (tt)£ . i:~'" 0.67 5.01

COnY. Tolal'(cfs)...,il 33926.0 Conv: (cf$)~" ' l~ " 832.7 33093.4

~l:~ngth Wtd.'(ft) Nl1 368.00 Wetted Rer.Jft).~ { i! 20.67 35.49

~MiifCf:\;EI,(ft} '?P'1.-' . 1340.20 ~hear (Ib/sg ttl:" ~j ~,,,i. 0.10 0.68

Alpha 'l~' 1.10 SlreamPoWet (Ib/ft s) ~ 0.32 7.49
I~Frctn loss (ftf~ ~ 0.56 Cum VOlume (aCre-tt) 0.81 16.53 0.47

C& E Loss (ft) -. 0.26 Cum SA (acres) 0.53 2.82 0.36



Plan: preferredalt 71 St. Channel Lower Reach RS: 32024 Profile: PF 1

E.G. EIEi"v (tl)· 1345.20 Element,. teftOB Channel RightOB
Vel,Head (ft) ~ 0.44 Wt~ n-Val. :. :.~ 0.018

W.S. Elev (ft) 1344.76 Reach Len:·(ft) 72.00 72.00 72.00

Crit W.S. (ft) ,F 1340.45 Flow Area (sq ft) I' 154.53

E.G. Slope (fIift) 0.000562 Area (sq ft) 154.53

Q Total (cfsf, Flow(cfS)
..

,,''''822.00 822.00

Top WI9th·(ft) 19.31 Top Width (ft) "'" 19.31

Vel :rotal (ftls) 5.32 Avg. Vel. (ftls) ..~ 5.32

Max Ct)1 Dpth (ft) 8.38 Hydr. Depth (ft)" .", . 8.00

Conv. Total (c(s) 34676.4 Conv. (cfs). ,{' 34676.4

,Length Wtd. (ft»! ~. 72.00 •Wetted Per. (ft) ~. \:, 34.48

Min Ch EI (ft) 1336.38 Shear (Ib/sq ft) ~ ~". 0.16
Alpha ;;, . ,{ ",: "'l' 1.00 Stream POWef(lbffl's),,; 0.84

Frofn ~oss (ft),:~~ Cum Volume (acreift) .11 0.05 8.41 0.01

t?& Elos~f(ft):~l Cum SA\(apr~s).:'t~ ~ 0.05 2.27 0.01

Plan' preferredalt 71 St Channel Lower Reach RS' 32024 Profile' PF 2

E.G:Elev (ft»)f . 1347.78 Elermmf',,~';;·...· f .LeftOB
. (','

Channel .0 RlghtOB.y

Vel Head (ft) , . ,I 0.96 Wt. n-Val; ',,: 0.018 0.018 0.100

W.S. Elev (ft) , 1346.81 Reach len. (ft) '. 72.00 72.00 72.00

Grit W.S. (ft) 1343.01 Flow Area (sq ft) ';: 32.28 194.43 32.28

E.G. Slope (ftIft), 0.001003 ·Area (sg ftF i. 32.28 194.43 32.28

Q Total (as) 1713.00 Flow(cfs) .. -. 110.24 1582.92 19.84

fop Width (ft) 59.40 Top Width (ft) '~:,}":;. 20.00 19.40 20.00

Vel Total (ftls) 6.61 Avg. Vel. (ftlS)~·· i, 3.42 8.14 0.61

·Max Chi PPth (ft) 10.43 .Hydr. Depth"(ft) r,;, , 1.61 10.02 1.61

Conv. Jotal (cfs) " 54095.0 !"Conv:"(cfs) '" ~':.
'1, 3481.3 49987.0 626.6

LeIl'OUt'Wld. (ft) 72.00 Wetted Per•.<ft) p . 21.61 35.38 21.61

Min ell EI eft) 1336.38 S~eaf ijtii~(fft):<,..' , 0.09 0.34 0.09
.Alpha: C:.' ., 1.42 'Stream power (Ibltt s) 0.32 2.80 0.06

.fr¢! Loss (ft),,' Cum Volume (aore-{t), .' 0.62 15.07 0.33

I\C & E Loss. (fit.. Cum sA (acres}J ¥".;; 0.36 2.61 0.28

Plan: preferredalt 71 St. Channel Lower Reach RS: 31952 Profile: PF 1

:,;E.G.E1~v (ftL.... :" 1344.02 I;:I~menJJt"; ,i, ~ b ;"j~ 1~~7.1';t:eft.OB I·~;" ehaOI'l~1 .·'~lRlgf;iB:>B
..Vel Head (ft)';":~'Il1 ;<,' 0.53 Wi.o-\lal. ' . '~" : ;;"i\:~4 0.018

·W.S;iEtev (ft) • . "', 1343.50 Reach'Leil;·(ft) 1>;.;~~ ~~:~ . 295.00 295.00 295.00
·CritW.S:t(ft)'.· "',,' 1340.17 Flow.Area,,(sQ'ffl"~)' 141.13

';E.G."Slope (ftIft) 0.000367 Area (sq'ft) t f
. ••.., i-' 147.91

'0 :rotatlQfs) 822.00 Flow (c:rs»'Jt,~:'lhk,\. 822.00

Top\Width (ft) 21.89 •Top Width (ft);]8 ':,.,t. 21.89

Vel Total.;(ftls) 5.82 Avg. Vel. (ftls) :... ~ .J 5.82

Max Chi Dpth (tl) 7.07 Hydr; DeRth (ft) - . ,!""',, ;! 7.07

Conv. Totti (cfs) 42906.2 Cony. (cfs»)'t Ii 42906.2

Length Wtd. (ft) ';. 295.00 Wetteii Per. (ft)
"

19.97

Min Oh EI (ft) .;.: 1336.43 Sh~r.Oblsq ft) 0.16

Alpha '. .. !l<' 1.00 Stream PoweFElbItt ~) ,,: 0.94

Frctn Loss (ft) . "'''';:' 0.24 eUnl'VoIiJine (acre-ft) 0.05 8.16 0.01

C &"E Loss>@'~ ",,' 0.27 Gum SA (acres) .. ~ 0.05 2.23 0.01



Plan: preferredalt 71 SI. Channel Lower Reach RS' 31952 Profile' PF 2

E.G: Elev (ft) " 1346.93 Element - cLeftOB Channel . Righ~OB

Vel Head (ftf 1.15 Wt. n-Va!. !(l ' 0.030 0.018 0.030

~W..S.l;lev(ft)J'r{i,,," . 1345.78 ReaCh Len. ,eft) . ~h. ~ 295.00 295.00 295.00
Crit,w.s. (ft)~ ,~' ,~ 1342.53 'Flow Area '(sq ft) " ,,:?;. 3.43 198.56 0.50
.E,t;. Slope'(ftlft)'" 0.001189 /!Ar~a (sq ftf:: ..?" :'<f 3.43 198,56 0.50
~a Total (cfS) 2' 0>; 1713.00 FlOw (cfs) 't,: '~"J' 4.17 1708.42 0.41

fop Width (ftY" .,1' '" 28.44 Top Width (ft)"''' • "'~'. 5.00 22.37 1.07
INel1"otal (ftIs) ., 8.46 Awl Vel. (ftlsY

.'!l'
1.22 8.60 0.82

Max Chi Dpth (ft)'l 9.35 Hydr. Depth (ft) ! 0.69 8.88 0.47<,

Cony. Total (c[s)~ . 49688.4 Conv. (c::fs) l'.l 121.1 49555.4 11.9

LeOgth Wtd!(ft) 295.00 Wetted' Per. (ft) 5.70 37.77 1.49

Mi.n Ch EI (ft) ''ll 1336.43 Shear (Iblsq tt) 0.04 0.39 0.02
,Alpha ~.

1.03 Stream P~er' (lli/ft s) ~' 0.05 3.36 0.02

•F.rctn LoSs (ft) 0.52 ~1:I!Tl VQrllme\(~"bre;ft) 0.59 14.74 0.30
fC & E Ldss (tt) 0.30 tPl!lm SA (acres) ~. 0.34 2.57 0.26

Plan: preferredalt 71 SI. Channel Lower Reach RS: 31657 Profile: PF 1

E.G. Ele'i'(ft) 1· 1343.51 Element~ i " •. L:eftOB Ohannel RigtitOB

INel,Head (ft)
.,

1.44 WI. n-Val. - J.' 0.018 0.018
"

W.S. Elev (ft) 1342.06 Reach Len. (ftY , 365.00 365.00 365.00
Crit W.S. (ft) i;I

--
1342.06 Flow Area (sq ft) ~' ... 5.57 81.70

E:G. Slope (ft/ft) 0.003290 Area (sq ft) ,.' 5.57 81.70

a Total (as) , " 822.00 Flow,(cfS),,., .'. 24.77 797.23

.T9P Width (tt) ..! 30.52 Top Width (ftl. ,.' , 5.00 25.52
~Ve"rotal (ftl§) ,.~ 9.42 Avg!Vel.'(ftls) &'t F "i, 4.45 9.76

fMax Chi DPa' 5.56 Hydr. Deptll'{tt)'" 1'.f~ .'~~. 1.11 3.20
'Conv: :rotal ( • oj; 14331.5 .Conv:{cfs»).;, 'lift: 431.9 13899.6
t~ngthWtd: (ft) - 365.00 Wetted Pe-r.1(ft),: , 6.11 27.61

Min Ch EI (ft) 1336.50 Shear (Ib/sq)t) 0.19 0.61

Alpha 1.05 Stream POwer; (lblft.s) 0.83 5.93

I~ Fr~ Loss (ft) ~ 0.38 Cum VoIum'e (acre,.~) 0.03 7.38 0.01
I~C& E'Loss(ft) 0.29 CumSA(a~)' " ~ 0.04 2.07 0.01

Plan' preferredalt 71 5t Channel Lower Reach RS' 31657 Profile' PF 2

"CrltW:S. (ft) 1343.98 . RowArea(S!iftJ ....' 15.16 133.55 2.89

'E:G. Slope (ftIft), 0.002925 Area(SClfi)"/- '"',I' 15.16 133.55 2.89

a Total (cfs) 1713.00 Row(cfs) , ~ ~"~' 103.42 1601.24 8.34
Top Width (tt) 37.91 Top Width (tt) c<. 5.01 27.90 5.00

Vel Total (ftIs) 11.30 Avg. Vef.i(ftIs)·... 6.82 11.99 2.88

"Max Chi opth (ft) 7.48 l1ydr. Depth (ft)~. ' 7:~t. 3.03 4.79 0.58

..60nv. Total (Cfs)'j 31674.6 C6nv.(ctSf'~J C"I'; k 1912.3 29608.1 154.2

'Leil,gth-wtd: (ft)'';;;'' 365.00 Wetted per;lftiJr~i;;';i,.J; 8.03 30.35 5.58
~;N1!r1 Qh EI (ft)\;1,,~:t 1336.50 Shear'(lb/sqftf '''-;(''[; 0.34 0.80 0.09

Alpha' 1.07 stream Power'(lblft s) . 2.35 9.63 0.27
1.,FrctO Loss (ft)l' $' 0.40 Cum VoIume'(acre-ftf 0.53 13.62 0.29

,C:'& E LOss (ft)~~~ .' 0.44 Cum ~A (acres) 0.31 2.40 0.24



Plan' preferredalt 71 St Channel Lower Reach RS' 31292 Profile' PF 1

E.G. Elev (tt) .. 1341.45 Element
I ',.

LettOB Channel RightOB
Vel Head (tt) 0.49 .Wt. n-VaL.; . .,' 0.018

W.S. Slev (tt) ", 1340.97 Reach Len. (tt). co • '\' 100.00 100.00 100.00

Crit W.S. (tt) T 1338.69 Flow Area (sg ft) c '.' 146.51

E.G. Slope (ftltt)·· 0.000504 Area (sq ft) 155.59

6 Total (cfs) " 822.00 Flow (Cfs) ;[",i;' 822.00

Top Width (tt) . 31.22 Top Width (ft) ~ i' 31.22

Vel Total (ftls) 5.61 Avg. Vel. (ftls) ~L 5.61

Max Chi Dpth(ft) , 5.38 Hydr. Depth (tt) 't 5.26

Conv. Total (cfs)t 'C 36599.8 •Conv. (cfs) .. c "'!; , 36599.8

Length Wtd. (tt) 100.00 Wetted Per. ·no ~. ~,., 27.83

Min Ch EI (ft)~ic'" 1335.58 Shear (Ib/sq.tt) :" 0.17

Alpha ii,,,;, ..: 1.00 Stream Power'(ltilft s) 0.93
I'Frc;:tri Loss(ft)~'1f; II CumfVplume (a~-ft) 0.01 6.39 0.01

C &·I;.·tOsS·(~'l~lii Cum SA )(icre'~)~·::"'.i' 0.01 1.84 0.01

Plan: preferredalt 71 SI. Channel Lower Reach RS: 31292 Profile: PF 2

E.G. Elev (ft) 11 1344.81 Element "
:.r." LeftOB M.. 'Ohannei RightOB

Vel Head (tt)
.. 0.67 WI. n-Val.~· 0.030 0.018 0.030

W.S. Elev (tt) 1344.13 Reach Len. (ft) t.' 100.00 100.00 100.00

Crit W.S. (tt) 1340.60 Flow Area (sq tt) 9.76 256.44 2.03

E.G. Slope (ftIft) . ' 0.000572 Area (sq tt) 9.76 256.44 2.03

Q Totar(cfs) 1713.00 Flow (cfs) ~. 1"' 14.52 1696.59 1.89

'Top Width·(ft) 38.20 Top Width(ft)
;

5.10 32.00 1.10

Vel Total (ftls) 6.39 Avg. Vel. (ftls) = <' 1.49 6.62 0.93

Max Chi Dptfi (ft) 8.55 Hydr. ~th (ft) ....J: 1.91 8.01 1.85
Conv. Total (cfs); 71626.2 ConVf(cfs) 607.2 70940.0 78.9

Length Wtd. (tt) 100.00 Wetted Per. (ftr 6.93 41.80 2.93

Min Ch EI (tt). , 1335.58 Shear (Ib/sq tt) , 0.05 0.22 0.02

.Alpha 1.06 Stream Power (Ibm s) 0.07 1.45 0.02

Frctn LoSs (tt) 'i;~\t' .Cum Volume (~p'e.tt) 0.42 11.99 0.27

C & E Loss <tt) .."~ Cum SA (acres) ., 0.27 2.15 0.21

Plan' preferredalt 71 St Channel Lower Reach RS' 31192 Profile' PF 1

~E.~: Eh:iv{tt)'il ~ 1340.28 l'IElementt~::~* ..~~*;~.. .~';~left OB .;.•. ,Ohannel:/« "'RlghtOB
\~elHead (ft) 'C;""rl:, 0.58 c'u' . ~;;': .~~ 0.035Wi-·n-Val. i.

W\S.1Elev. ett} it:: 1339.70 Re!=lch Len, (tt)·. ifI\,,~ 126.00 126.00 126.00

Cnt W:SI :«(t) .:~ ~. 1337.88 Flow Area.(Sq tt) 134.47

E.G. Sl~pe (ft/ft)~ ",'" 0.002559 -Area (sq tt); ,,"'. i 181.58

:a Totaf.(Ctsf • 822.00 'Flow(cfs) 1.\ 822.00

Top Width (tt) y 47.62 Top Width (tt) :' !.ll'l 47.62

V~I Total (ftls) - Avg. Vel. (ftls)
. ,..

6.11 6.11

Max ChI Dpth (tt) . 4.80 Hydr.Depth (tt) j 4.80

Conv. Total (cfs)' 1:1 16250.4 Conv. (cfs) ..: 16250.4

Length Wtd. (tt) ~ 126.00 Wetted Per. (tt) <, 28.00

Min Ch EI (tt) . 1334.90 Shear (Ibisq fO. 0.77

Alpha i; l~- 1.00 Stream Power (Ibitt 5) 4.69

Frctn Loss (ft) " 0.55 Cum Volume (acre-tt) 0.01 6.00 0.01
C & E Loss (tt)·' -", 0.06 I ,Cum SA (acres) 0.01 1.74 0.01



Plan: preferredalt 71 SI. Channel Lower Reach RS: 31192 Profile: PF 2

I'E.G.. Elev (tt) '" 1342.52 Element
~

_leftOB Channel . RightOB
I,Nel H~d (ft) 1lI"'" ~. 'c, ' 0.50 Wt. n-Val. ~. ,~; 0.035 0.035 0.000~."'" ""
'IpI.S,. Elev (ft)

,,.
1342.02 "Reach Len. (ft) .~ . 126.00 126.00 126.00'c

,
iire,JiIW:S.1ft) .~il~' 1339.76 Flow Area (sifft) ,p 0.02 302.44 0.00
E.G. siope'(ftift) ,z",,_ 0.001985 Area'"(sq"ft) f ...·'" ,.:,c "O'i, .! 0.02 302.44 0.00

'0 lfotal-(cfs) :' 1713.00 F.loW (9fS) . .., ," (f;; ~ 0.00 1713.00 0.00

Top WIdth (ft): . 55.05 Top Width (ft) .~ 0.04 55.00 0.01

Vel 19tal (ftls)- 5.66 Avg. Vel. (ftls)', ,r 0.15 5.66 0.06
Max ChI'Dpth(ft) , 7.12 Hydr. Depth (ft) ~; 0.36 5.50 0.06

Cdriv. To~1 (cfs) 38447.0 Coov. (cfs) " ;.
.

j 0.1 38447.0 0.0

Length Wtd. (ft) ,~ 126.00 Wetted. Per. (ft) ;~; 0.73 58.37 0.13

M!n Ch EI,(ft)~, t ' 1334.90 Shear (Ib/sq ft) 0.00 0.64

1Jpha 1¥'~. '.~~~,d:' 1.00 Stream Power,(Ib/ft s): 1 0.00 3.64

Frctfll::oss,(ftWAt-!' 0.34 Gum Volume (acre-ft) 0.41 11.34 0.27
IJe"'a;\E 'tos'Sl(ft)'j;"t;t! 0.06 CumlSA<lagr!-!~)~~~~' • 0.26 2.05 0.21

Plan' preferredalt 71 St Channel Lower Reach RS' 31066 Profile' PF 1
E.Gi Elev (ft) ':,t- 1339.68 ·Element' ";..:t LeflOB Channel Right 01:3
Vel Head (tt) F 0.79 WI. n-Val.

~. .,
0.035

W.S.'Erev (ft) " .., 1338.89 ·Reach Len. (tt)' 177.00 177.00 177.00

'Crit W.S. (ft) ,:>'- 'Aow Area (sq tt) 115.47

E.G. SI~ (ftIft.) 0.008856 Area (sq ft) ':, 0 115.47

,Q Total: (cfs).i" 822.00 Flow (cfS) "" ",\, 822.00

.1opWldth (ft);7.~ ;:; 47.45 top Width (ft),,: ' 'i',,'Jr: '" 47.45

~et ;r-o,tal'tftls).~l~ .; 7.12 ·Avg. Vel.,(ftls)'· ,::•. ;;~,~' 7.12
,Max Chi opth (ft) '~ 3.89 Hydr. Depth(ft) J,11)", 2.43
Conv: TOtaI'(Cfs)P' 8734.8 COnv. (cfs),,: .., ",., 8734.8

Length wtci.'(ft) ~ .i" 177.00 Wetted P-er. (ft)
"

48.55

Mlrl cil B (ft) W~
"

1335.00 Shear (Ib/sq' ft)'!' 1.31,
AiPlla~'..;; .~,,,,,~ 1.00 Stream power (Ib/ft s) 9.36

·FrctO.l.:oss (ft)~ '" 0.40 Cum Volume (apra-tt) 0.01 5.57 0.01

'C'& ELoss (ft);I' '. 0.17 Cum'SA (acres) .~

0.01 1.61 0.01

Plan' preferredalt 71 SI. Channel Lower Reach RS: 31066 Profile: PF 2

'E•.G. f,ijV(ft)~;.,~ 1342.12 I" EIe,mSAt!*Ii,}W)ll\ '\; , ~f% "'" "u-~:lie,ft OB " ~Cha'ohe,I"" ij-lghf~PB

'·Yet~Heiid~(ti)~'· ,~~~' 0.70 Wt;'r1:Var ~t., .;7A,Ol' 'j; 0.035 0.035

,W.S;~Elev (ft}"", , 1341.43 Reach len. '(ft) , '.. 177.00 177.00 177.00

~rit W.S~:(ft)~ ~~"" Flow Area (sq ft) ''>'" ... 0.01 255.90

'E:G. 'slope (ftlft) " 0.003887 Area (sq ft) ~ 0.01 255.90

a Total (cfs)il!.,· ", 1713.00 Flow (cfs)'C< "i;, 0.00 1713.00

'Top\'Vldth (ft) 61.84 _Top Width (ft) p.;::... 0.03 61.82

'Vel Total (ftls)'~' ": . 6.69 Avg. Vel. (ftls) >..' 0.14 6.69

fMaJ( Chi Dpth (ftnt 6.43 Hydr. Depth (ft) ;;, '. 0.26 4.14

'cOn,,:T6tal (Cfs)', '" 27475.7 Cony. (cfs) ~. ' 0.0 27475.7

~L~9t~'Wtd:'~' 177.00 ·WettEKl Prer:f(ftJi\. ii '~.~ .::- 0.53 63.62

IX~'liri €h EI {ft)' : 1335.00 ' Shear (Ib/sq tt) '.. ,,'1<' ' " 0.00 0.98

A1gha~" i'~ ... ~ , 1.00 Stream Power'(11i1ft sf /, 0.00 6.53

Frttrl LoSs (ft) '., 0.20 C1Jm VoIume_(adre-ft) 0.41 10.54 0.27

C & E't:oss (it) 0.16 Cum SA (acfi!s) :e. 0.26 1.88 0.21



Plan: preferredalt 71 St. Channel Lower Reach RS: 30889 Profile: PF 1

E.G. Elev (ft)
-

Element .; LeftOB Channel', Right0B1339.10 .

Vel !"lead (ft) 0.21 Wi.. n-Val. ,,; ... 0.035

W;S. Elev (ftr·t!Vic"'t,. 1338.90 Reach len. (ft) " • 45.00 45.00 45.00

Crt.t iN.5. (ft) 'in "~~ 1336.43 Flow Area (sq ft)· ,,;.,; 224.78

E.G. SIope'(ftlft);l' . 0.001000 Area (sq tt); j~ .,' ,f>i' 293.98

Q Total (cls) 1'''~ 822.00 Flow (cfs) _:~ 822.00
Top Width (ft)' !f' 80.78 Top Wldth(ft) A,), 80.78

¥,e1 Total (ftls) 3.66 Avg. Vel. (ftls) 3.66

Max Chi Dpth (tt) 4.50 Hyi:lr. Depth (ft) 4.50

Conv. Total (cfs) 25994.3 Conv. (ds) ',; . 25994.3

Length Wtd. (ft). 45.00 Wetted Per. (ft) 1... 50.00

Mjp Ch EI (ft) 1334.40 Shear (Ib/sq ft) "iP 0.28,
Alpha '?" 'It 1.00 Stream Power (Ib/ft s) 1.03

FrotO Loss (ft)..{'. 4; Cum)VOlume.(acre-ft) 0.01 4.74 0.01
P& 'ELoss (ft) .: ' OumSA Cacr~s) '{ .p, 0.01 1.35 0.01

Plan' preferredalt 71 St Channel Lower Reach RS' 30889 Profile' PF 2

E.G.,Elev (ft) 1341.75 Element ' r~ . ", ',~ LeftOB Channel RlghtOB
Vel Head (ft) 0,15 Wt.n-Val. ':.l 0.035 0.035 0.035

W.S. Elev (ft) 1341.60 Reach len. (ft) • 45.00 45.00 45.00

Crit W.S. (ft) 1337.70 Flow Area (sq ft) I 16.00 528.16 17.00

E.G. Slope (ftIft), 0.000522 Area (sq ft) 16.00 528.16 17.00

Ci'To.tal (cfs) 1713.00 Flow(cfs) }". 19.24 1672.60 21.16

:rop~Wfdtft{ft)~ .. 108.00 Top Width (ft) "'J, 10.00 88.00 10.00
•,.,iD~otal(ftls)f;~ . 3.05 Avg. Vel. (fils) 'i/' 1.20 3.17 1.24

! 'Max Chi Dpth (~) "" 7.20 'Hytlrl: Depth(ft) • -II" ;'" 1.60 6.00 1.70

Conv. Total (cfsk 74943.1 Conv. (ets) ,.' 841.8 73175.4 925.9
length Wld.(ft) • 45.00 Wetted Per. (ft) ,', 11.60 89.59 11.70

M1rltCh EI (ft) 1334.40 Shear (lb/sq ft) . 0.04 0.19 0.05
,Alpha .', ' .. 1.05 Stream Power (Ib/ft s) 0.05 0.61 0.06

Frdn looS(ft} ',. ,.,"~ Cum Volume (acre-ft) 0.38 8.94 0.23

·C &~E loss (ft) Cum SA (acres) 0.24 1.58 0.19

Plan: preferredalt 71 St. Channel Lower Reach RS: 30844 Profile: PF 1

li~~G:1Elev-;tft)/l~: :~?- 1338.82 I'E1ement~~l;;;I/'1' .;<' ::~" ¥!* ., <~i;!-:~~PB ... QhSlnnei ;~:Rlght.OB

I~v'ell-\ead"(ft) t ' F 0.18 W[ ri~vat'/ll.", 0:" :'X" ,~~ 0.035

W:s.tEle~ft)til:" 1338.65 I'Re~ch len.{ft)~F::t .:~. 345.00 345.00 345.00

ctitw.si(tt) 1336.10 FloW Area (sci tt) I;';;' '. 244.63

E.G.'Slope (ft/ft). I- 0.000856 Area (Sq ft) ~ lilt' 362.42

Q TQtat:(cfs)!>. 822.00 Flow(cfs) ,', 822.00. , ..
;rap Width (ft) 107.97 -Top Width'Cft) '" rr 107.97

Vjll Totaf(ftls) 3.36 Avg. Vel. (ftls) , ~ 3.36

Max Chi Dpth (ft)~' 4.45 Hydr. Depth (ft) .J 4.45

"Conv. Total (~)< ..."; 28088.2 Cony. (cf~) . ", 1}
li, 28088.2

•length wi~, (ft) i:" 345.00 Wetted Rer:,(ft)' " ;:1; ... 55.00

~~lniCh EI·!(ft) " '~!" 1334.20 .rShe~r (IQlsg ttl "'-; 0.24

~A1plla ",'~ "" " ", 1.00 Stream Power, Ob/tt s)' 0.80
Frctll toss.(ft) ''!'~1 0.43 Cum Volume (aGre-tt) '" 0.01 4.40 0.01

C &. E loss ,(ft) III • 0.01 Cum SA (aCres) " 0.01 1.25 0.01



Plan' preferredalt 71 St Channel Lower Reach RS' 30844 Profile' PF 2

'E.G.>Elev (ftf fJ; ~ 1341.28 Element
;.'

Left OB • Channel , RigfJtOB
Vel Head (ft)!!c ~,1 -" 0.09 Wt., n-Val. ;:.' . 0.035 0.035 0.035

oW.S. Elev',(ft)iI. '}'~ 1341.19 Reach len. (ft)'f';,i
, ,

345.00 345.00 345.00'" .
. O~t,w.S.(fO· ~~""',~ 1337.30 Flow Area:(sg ftl) 0 ,'? 27.80 662.90 29.80

~E;G, Sio~"(ftIft)", 0.000362 Area (sq ft) '<\~~t"''''''I,,,, 27.80 662.90 29.80
Q Total (cfs) '~<l},._ Flow (cfu), .~

,

1713.00 26.76 1656.29 29.95

fOI> YVldthJft) ,'It.
..

161.00 Top Width (ft) r :;. 20.00 121.00 20.00

Vel irotal (ftls) ~•. 2.38 AIigNel. (ftIsf' if 0.96 2.50 1.01

Max Chi Dpth (ft) 6.99 Hydr. Depth (ft) , 1.39 5.48 1.49
Gonv. Total (cfs) ~H; 89986.0 ConV:(cfs)i;t. .:'" " 1405.6 87006.9 1573.4

1.ength Wtd. (ft) 345.00 Wetted Per. (ft) # f. 21,39 121.95 21.49

:Min Ch EI (ft)t 1334.20 Shear (lbl&! ft) ; 0.03 0.12 0.03
AJpha,t ,~'.I(i . 1.07 Stream Power;,(Iblft'S)·, ~ 0.03 0.31 0.03

"Frdii~QSs\(ftf "~: 0.21 Cum Volull!e,,(aOr,Q-ftj' 0.36 8.33 0.21
~C'lRoE;Lossl(ft)·t:,,~.' 0.02 :Cum SA (aCres)~";"'.,;' .~ 0.22 1.47 0.18

Plan: preferredalt 71 St. Channel Lower Reach RS: 30499 Profile: PF 1

E.G.'EJev (ft) ".' 1338.39 f:lement .. i,' , ,:- :c2 ,. , Left'OB • Channel RiglltQB

Vel Head (ft) 0.26 Wl n-Val.
..,

'.'~ 0.035

W.S. Elev (ft) 1338.12 Reach Len. (ft) 369.00 369.00 369.00

Grit WJS. (ft) Flow Area"(sq·ft) : 199.13
E.G'. Slope (ftIft) 0.001973 Area (Sq ft) 199.13

Q Tptal~(Cfs): .•• 822.00 Flow (crs)~,.. ~~\a- 822.00

;rop'WIdth'(ftl ,2r!ii . 60.15 i'lT-op Width (ft~~: 60.15

'~Vel.T~~ftisi~'1!\~;~ 4.13 Avg, Vel. (ftls) ",,:~T~';'~ 4.13

Max Chi DPth'(ft)" 4.72 l:iydr:~Depth'<ftr ·f~;~~· 3.31
'COnv. Total (ds) i;\<, 18504.9 Conv. {cfs)"";;, "~," 18504.9

<t.epQlh Wtd. (ft) , 369.00 Wetted PerS (ft) .r, 61.49

Miri.~h EII(ft) ~ 1333.40 Shear (Ib/sq ftr ." 0.40
A,lpila •.,. ~ 1.00 'Stream Power (Ib/ft s) 1.65

Frctn Loss (ft) 0.90 Cum Volume.(acre-ff) ';." 0.01 2.18 0.01

'c & E .l,.ogs (ft) 0.01 Cum SAt(acres)
...

0,01 0.58 0.01

Plan: preferredalt 71 St. Channel Lower Reach RS: 30499 Profile: PF 2

i~,E{G.Eli'i·(ftJhfi ;.;.. 1341.05 'Elem~~\ii.,;:~ j~~~lLeft OB~\t:'Chabnel,~t.~RIght.O.13
V~I Headfftf~ ~ ~ 0.31 WtJn;.y .'{'t:. ~- 0.035 0.035 0.035

W.S. E1ev (l!r,,»:~ ~:l 1340.74 ReaCh Len. (ft) ~, tl:.;·~ 369.00 369.00 369.00

"Crlt W:S. '(ft)",ir, !! <AowW'eal(sqo;{ir ~o ~;",~ 9.37 378.93 4.37

, E.G. SI~ 1ft/ft) " 0.001293 Area;(sq ft) ..... ~;~. 9.37 378.93 4.37

Q Total (cJsf ',;' 1713.00 AoW(cfs) ,;,~ .. 12.90 1696.37 3.73

"Top W1dfri'lft) ~ 93.50 Top Width (Il) .~ '. 10.00 73.50 10.00

Vel Total (ftIsJ .~ 4.36 "Avg. VeJ.(fV~M . y 1.38 4.48 0.85

MaX'CIlI Opth (ft) 7.34 Hydt. Depth,(ft) Ii 0.94 5.16 0.44
<tony. Total (cfS) ..~ 47645.2 COny. '(cfsf~l!l ~~"~; 358.8 47182.6 103.8

'Length Wtd.:(ft)~~';~ 369.00 W~tted I?ef•.:(ft)ili" ,~. 10.94 75.44 10.44

~In ell EI (ft) •
~....

1333.40 SHear (Ibisq.ft) .i\ *..' 0.07 0.41 0.03.

Alpha. ~
,~ ;' • 1.04 StrealT' PoWer (Ib/ft s)lI 0.10 1.81 0.03

Frctn LdsS (ft) ,tf 0.46 Cum Volume (acre-Il)". 0.21 4.20 0.07

C & E Loss (ft) ~'" 0.00 Cum SA (acres) ;. ' 0.11 0.70 0.06.;



Plan: preferredalt 71 St. Channel Lower Reach RS' 30130 Profile' PF 1
C~.G. Eley (ft)' 'f 1337.48 ,Element Left 6B '-" Channel ,tRightQB

Vel Head'(ft) '" 0.37 Wl n-VaL ,;"". 0.035

W.S••Elev (ft), ." 1337.11 Reach Len. (ft)' ~ 47.00 47.00 47.00

,Grit 'W;$r (f01iU~ it Flow,Area (sqft) ,'\' 168.28
"E:GYSlape (ftlft)!i>, .~ 0.003063 (Area,(SQ'ft)' .<;W",

168.28
Qi'rotal (ets) ,?-'. 822.00 Flow(cfs) oIi ,~ 822.00
Top Width (ft)~,~· 54.99 Top Width (ft) " 54.99

.VeI;Tolal(ftls), 4.88 Avg. Vel. (ftls) J 4.88

MaJl'cill Dpth (ft) 4.71 Hydr. Depth (ft) 3.06
ConY.'Total (etS)'; 14852.9 ConY. (ets) < 14852.9
Length Wtd, (ft) '. 47.00 Wetted Per. (ft) 'Ij , 56.14

1.Tt-1iri\Ch EI (ft) 1332.40 Shear (Iblsq ft) c' 0.57
Alpha c. ,',

f ':, 1.00 Stream PoWer(lI)/ft s) 2.80

FrPffll.Qss {ft), ~ II 0.16 Cum Volume (aq-e-ft) 0.01 0.62 0.01
,.C&,E LoSs{ft).,~r h 0.07 0urifSA (acres) ":t- 0.01 0.10 0.01

Plan: preferredalt 71 St. Channel Lower Reach RS: 30130 Profile: PF 2

'E.GJElev (ft) ;, 1340.58 Element ," . LeftOB Channel .• RlghtOB

Vel Head (ft) £. 0.30 Wt. n-Val. { 0.035 0.035 0.035

W.S. Elev (ft) 1340.27 Reach Len. (ft) i 47.00 47.00 47.00
CrilW.S. (ft) ~ Row Area (sq ft) 22.74 371.18 0.02

E.G. Slope (ftIft) 0.001191 Area (sqft} , 22.74 371.18 0.02

[WUgfsJ 'r 1713.00 Flow (ets) '" 50.25 1662.74 0.00
Tram (ft),1i 77.94 Top-Width (ft) ';'," '. '~.' 10.00 67.90 0.04

1Vel'r.otiMfftsli',.,. 4.35 'FAYg. Vel. (ftlS)~"f';',
..

2.21 4.48 0.10I'll"" (ft""

7.87 Hydr. Depth (ft) .. 2.27 5.47 0.49
, • Total (cfs);~" 49645.9 Conv. (ets) .." ~;, 1456.5 48189.4 0.1

U~ td;;(ft) 47.00 Wetted,Per. (ft)~''', h, 12.27 69.41 0.97

Mi Ch"!EUft)"1 1332.40 Shear, (Ib/sq ft) ,Ot 0.14 0.40 0.00
A1pti8,~~ .g.;; ,.;11 1.04 Stream Powe(lb/ft'5) 0.30 1.78 0.00

Frctn lqsS'(ftF:~ 0.07 Cum Volume (aae-ft) 0.07 1.03 0.06
C & E1:OSs (ft). ; 0.09 Cum SA (aaes) 0.02 0.10 0.01

Plan' preferredalt 71 St Channel Lower Reach RS' 30083 Profile' PF 1

Vet'Tofal (ftls)

MaxChi Qpth.(ft) ;

MiN Oh EI (ft) "'~;:

Fretn L~'(ft) 1 ". ~

C & E Loss (fth,

0.60 ' Wt. n-Val.",Ii \?~'~,~, 0.035

1336.66 Reaelhen. (ft)\': ' i,'·t~; 83.00 83.00 83.00

1334.69 ;FIOW Area (sQ ft) ,~" 132.28
0.003626 Area.(sq ft) ," 5.55 132.28 5.55

822.00 "Row (ets).': 822.00

46.00 Top Width (ft);.' t, 10.00 26.00 10.00
6.21 A,yg, Vel. (ftl5)' ,..~ 6.21

5.26 Hydr. Depth (ft)' ."~ ~ 5.09

13650.9Con~. (cfs)'-, \ 13650.9

83.00 'Wefted filer. (ftll!~' .. ;' 34.90
1331.40 Sheai'(ID/~g ft). ~"lt 'QIf 0.86

1.00 ,Stream Power (lb/ft 5) .' ~ 5.33
Cum'Volume (acre-ft) 0.01 0.46 0.01

Cum SA (acres) , 0.01 0.05 0.01



'"Plan: preferredalt 71 St. Channel Lower Reach RS: 30083 Profile: PF 2

"E.G. Elev (ft) l' 1340.41 Element - J tef!QB' . Channel RightOB....
Vel Head (ft) ,{ ',.. , 0.62 Wl n-Val. '" ;f 0.035 0.035 0.035--"
W.S. Elev (ft>:'l:/~'; 1339.79 'Reach Len. (ft)~, ~ 83.00 83.00 83.00
cm W.S. (tt)~''1i'~#!" 1336.68 ,Flow Area (sq'ft) '! '"~ 36.90 213.80 36.90

·E6~.s!OIXr(ftjtth,.- 0.002208 -,:Area, (sq tt) , \;YF", ,I:,.. 36.90 213.80 36.90

U Total (CfS) p'~: 1713.00 Flow(cfs( , "-; ,~ 142.60 1427.81 142.60

'Top Width (tt) 46.00 ;rop Width (tt) c, ~.." 10.00 26.00 10.00

Vel Total (ftls)~ 5.96 Avg. Vel. (ftIs) oJi 1, 3.86 6.68 3.86

Max Chi Opth '(tt) 8.39 Hydr. Depth (ft) . " 3.69 8.22 3,69

'~v.Total (cfS) j._ 36455.3 Conv. (ets) of 3034.7 30386,0 3034.7

·LengthWtd. (tt) 83.00 Wetted Per. (tt)..
"

13.69 34.90 13.69

.Min Ch 13 (ft) : 1331.40 Shear (Ib/sq' tt) :: :- 0.37 0,84 0,37
Alpha K, ;;,,; .. '~, 1.12 Stream p,oWilr (Ib/tt s) -, 1.44 5.64 1.44

r,;Ftetn LoSs (tt) -, i::
,

Cum V61ul1!~ (acfe::tt) ... 0.04 0.71 0.04

IIC'&E laSs (ft)J\: ~ 'CumSA;I(adf~)~',K;;~ 0,01 0.05 0.01

Plan' preferredalt 71 St Channel Lower Reach RS' 30000 Profile' PF 1

E.G. Elev (ft) .", 1335.74 Elemen~ .' " , L~ftOB 'channel RightOB
Vel Head (ft) 1.02 Wt. n-Val. J 0.035

W.S. Bev (tt) 1334.72 Reach Len. (tt) I " 50.00 50.00 50.00

Grit W.S. (ft)
.

Flow Area (sq tt) ·;r 101.25

,E.G. SIQPe"(ftIft) 0.009153 Area (sq tt) > .: 101.25,
Q Total"(cfl!) - 822.00 E.low(cfs) .;'~~]. , 822.00

'''W 28.80

11>P_"~"
28.80

Ve1T6~1 • 8.12 Avtf~V S).:,'i')iV~~· 8.12

"M~ChIDp .' 3.52 Hydr. O'(ttr .J"-, .~ 3.52

.CoAv:'·Total (ets);it 8592.1 Conv. (cfs) < - .~ 8592.1

LerfgUlWtd. (ft) 50.00 Wetted Reri-(ft) :"i 35.83

Min ctit:1 (ft) ,~ 'tl 1331.20 Sheat;(lb/s'g ft)· , ;.~'r.)',',;~ 1.61
Alpha" "I!1'" Jf~ , 1.00 Stream Power(ih"1f(~)' - 13.11

Fretn Loss (ft) .~ Cum VoIume~cre;:ftf,' { 0.23
'C,,& E Loss (it) ·;:r~~ Cum SA (acres) r), ,;\.

)

Plan: preferredalt 71 St. Channel Lower Reach RS: 30000 Profile: PF 2
,EJ~;i~E1ev (ft:h;f~~:~ 1338.47 'EJemeIlt11 ...~IU''''''''''''''' ,. ~lghtlOB

'VeIH~id (ft)'>~.~~~ 1.92 .Wt. n~Val,t 't': 'l 0.035

W.S;Elev (fth-/1t~t 1336.55 liec:lCh'Len, ,'}, 50,00 50.00 50.00

:CiifW.S. (ft>"", ~t: FlawAiea(sq'ii) it" , 154.15
'E.Glslqpe (ftIft) ~ , 0.011154 Area (sCfttf ;; .-':~1 ! 154.15

Q Total (cfs) \ '" ~ 1713.00 'Flow (cfsh\ f ~ia,!",; 1713.00

,ToP Width (ft)
,

28.80 Top,Wldtli(tt) :,J:');. 28.80

Vel Total (ftIs) of' 11.11 Avg. Vel. (ftIs1 ' of 11.11

Max Chi Optt,l (ft), " 5.35 Hydr.'DeptJ:J:(ft) :Of:' 5.35

Oonv. Total (~) :if. 16220.0 Conv1(Cfs) ;1f~ ;/;.. ,~, 16220.0

"L~ngUt Wtd,.(ft)~·' (;~ 50.00 Wetted Per.(ft):?r~li .~t:'~ 39.50

.~4frrCh EI (ft) ,f'" "'r{ 1331.20 !iYShear}(lblsq ft)" j " ,.?, 2.72

Alpha ~',. ~ifi ". 1.00 stream power (Iblft sf" 30.19

£rctn Loss (ft) 'oJ-', ~ Cum Volume (a<ire-'ft) , • 0.00 0.36

C & E Loss (ft)" " ~ Cum SA (acres)';"



Plan: preferredalt Semeil Ditch Upper East Reach RS: 18515 Profile: PF 1

e.G. Elev (ft) 1334.73 Element " LeftOe Channel Right,OB
Vel Head (ft) • . 0.01 Wt. n-V"Cl1. wi";'.

'"
0.018

W.S. Elev (ft) 1334.72 Reach Len. (ft) '7 ~' 320.00 320.00 320.00

:OFit W.S. (ft) ~Il 1331.72 Fibw Area (~.,ft) . 198.71

E.G:·Slope (fttft) .; 0.000026 Area (sq ft), od; ~, 198.71
aTotal (cfs) :', 176.00 FlbW(cfs). " 'Ii , 176.00
,TCipWidth (tt) 63.97 Top Width (ft) 'l'. 63.97

Vel Total (ftls) .. 0.89 Avg. Vel. (ftIs) 0:;- i- 0.89

Max Chi Dpth (ft) 3.82 Hydr. Deptfi (ft) .~ 3.11

Conv. Total (cfs) 34493.1 Con)!. (cfs)
",

34493.1

Lerigth Wtd. (ft) 320.00 Wetted Per. '(ft) Of ]. 65.17

Min Ch EI (ft) '.; 1330.90 Shear (Iblsq ft) " "
0.00

Alpha, . 1.00 Stream Power: (Ibltt s) 0.00
Foretn 1.05S (ft)'" (1 0.01 Cum Volume (acre-ft) 3.24

.iG &.E: Loss (tt) .. 0.00 ,Cum SA (acres):~ 0.82

Plan' preferredalt Semeil Ditch Upper East Reach RS' 18515 Profile' PF 2

E.G. Elev (ft) \'i 1336.83 Element'; -~ "'LeffOB Channel RlghtOe
Vel Head (ft) 0.01 Wt. n-Val. 0.025 0.018

W.S. Elev (ft) 1336.83 Reach Len. (ft) : 320.00 320.00 320.00
Crit.w.S. (ft) 1331.84 Flow Area (sq ft) 22.26 344.20

E.G. Slope (ftIft) 0.000007 Area (sq ft) 22.26 344.20

Q Total (cfs) ,.~ ~ 215.00 Flow(cfs) ''J!." 3.95 211.05
Top Width (ft) r,' f;- 89.98 Top Width (ft)' ~ ',P 17.20 72.78
IjVet Total) (ftls1~· ...,. .' !~ 0.59 ,Avg. Vel. (ftls), .~ '~,1, ,r 0.18 0.61

Max Cf1I,Dpth (ft) • 5.93 'Hydr. 'Depth (ft)
.'

1.29 4.73

Conv. Total:(cfs) ..:I, 80341.3 Con.....(ds) " , 1477.7 78863.6
Length Wtd:,'(ft) 320.00 Wetted Per. ,eft) ,:.' 18.86 74.44
Min Ch EI (tt) , 1330.90 Shear (lblSq ft) 0.00 0.00

Alpha 1.07 Stream Power (Ibltt s) 0.00 0.00

FrCtn Loss (ft) ~ 0.00 Cum Volume (acre-ft) 0.32 5.40

C & E Loss (ft) 0.00 !,Cum SA (acres) 0.21 0.93

Plan: preferredalt Semeil Ditch Upper East Reach RS: 18195 Profile: PF 1
~El~. Elev{ttl; , .,
Vel Head (ft)~0 :~.

W.S. Elev (ft) 'li;i--t
Crit W.S.·(ft) '; 'J;

E.G. Slope (ftIft)".

Q Total (ds) ."
Top Width (ft) il
Vel Total (ftls) iI"~

Max Chi Dpth (ft) '"
'Cpov. Tptal (cfs)

length Wtd~(ft).;i4,.
~n Gh EI (ft)~ 4~:''''

I'·Frein Loss (ft) ~

e 8i E Loss (ft)

0.01 Wt. n-Val.. , 'A .~..•'
1334.72 Reach L:en. (ft) '., . To

1331.39 Flow Area (sq ft) "
0.000020 liArea (sq ft) "

176.00 Row (cfs) " . ~t~

63.94 Top Width (ft) ''!" \'

0.82 Avg. Vel. (ftls) ""
4.15 Hydr. Depth (ft) (

39455.6 Conv. (cfs)Ir,~ ..

235.00 VVetted,Per;:(ft) I

1330.57 Shear (Iti/s<j ftL
1.00 Stream Power (1~/ft s)

0.00 Cum Volume (a&e-ft)
0.00 Gum SA (acres)

235.00

0.018

235.00

215.63

215.63

176.00

63.94

0.82

3.37

39455.6

65.34

0.00

0.00

1.71

0.35

235.00



Plan: preferredalt Bemeil Ditch Upper East Reach RS: 18195 Profile: PF 2

E.G. Elev (tt) ~1 1336.83 Element
,~, .

LettOB ,: Channel otRightOB

Vel Head (tt) j,~ .. 0.01 Wt. Ii-Val:" '';j~-", 0.025 0.018

W.S. Efev,(ft) 'il 1336.82 Reach Le'n. (ft) ~ ; OIl 235.00 235.00 235.00"

(JOtW.S. (ttM \fl~~ 1331.51 Flow Area (sq ttl .,~ ff": 29.08 359.93

'E~G~<Slope(ftli't), J ' 0.000006 Ar~a (sq, tt) ;f :" '\, ~ 29.08 359.93
,Qi;Total (cfs) r~ - 215.00 Flow(cfs) " ~!~ 5.34 209.66

.Top Widftl (ft) 89.76 TopWidth tft) ,$r - 18.00 71.76

Vel~total (ftIs) ,~ 0.55 Avg. Vel. (ftIs) :!l 0.18 0.58

MaitChl Dpth (ft) 6.25 Hydr. Depth (ft) "'~ . 1.62 5.02

Conv. Total (cfs) 87755.1 Conv. (Gfs) 2180.8 85574.2

Lel}gth Wtd. ~(tt) 235.00 Wetted Per!(ft) .. \ 20.52 73.64

~n'£hEI (ft) .; 1330.57 Shear (Iblsq tt) " 0.00 0.00

Alpha", ' ,>. J: , 1.09 Stream'Power,(Ib/ft s) 0.00 0.00

,Frqtn li.ossl,(ft)'li.rJ:~ , 0.00 il:<;;umVolume (Iilcre.ft) 'I 0.13 2.81

I~C'&'E [oss.(ft).~," 0.00 Cum SA (acres) '/t ~,~: 0.08 0.40

Plan: preferredalt Bemeil Ditch Upper East Reach RS' 17960 Profile' PF 1

E.G~ Elev (ft) 1334.73 Element , ~,LeftOB " Chan!lel ,i;'RightOB

VeIHead(ft) 7- 0.01 Wt. n-Val. ", 0.018

W.S. Elev (tt) 1334.72 Reach Len. (ft) 82.00 82.00 82.00

CritW.S! (tt) " Flow Area (sq'it) I 232.02

.E.G. Slope (ftIft) . ' 0.000016 Area (sq tt) .. 232.02

, Q "total (cfsl I
176.00 'Flow (cfs)': !~ 176.00.

Top-WIl:Jt!l{ft) ~~ , 65.81 .Top'Width (ft):?" ; ,'":}c,r.- 65.81

~Vel T:otal tWs)~;i 0.76 !Avg, VeL.(ftls)~$" •• ' f~ 0.76

"fv,1ax ChI Dp.th1ft~ 'it 4.39 !:lyar. Deptht(ft) ~~. 3.53
•convJTotai' (ds) '0; 43729.1 Conv. (cfs)'t

'" >c'
43729.1

Ltiiigfl) Wtd. (ft)· 82.00 Wetted Per. (ftl ~;. 67.26

Min Ch EI (ft) .. 1330.33 Shear (Ib/sq ft) 0.00

Alpha ." 1.00 Stream Power (Ibltt s) 0.00

FrcfJ1loss (ttJ " Cllm yo/urne· (acre-tt) 0.51

,G ~ E l,oss (ft).-";; 'Cum SA (acres) ;\

)

Plan: preferredalt Berneil Ditch Upper East Reach RS: 17960 Profile: PF 2

r~~G;~EIf;lij(~ 1336.83 I!Element,~\\ !fI 'W' li'f-. :'~f\L~ft~0B ' ~, ,(i;hanri~1 , ~lght0B

vdlHead ,(tt) 0.00 IWVt..n-Val. f • ,'t ~ 0.025 0.018

iW.SJElev (ft) \'~ ::' 1336.82 I'Reach Len. (ft) ill ",. 82.00 82.00 82.00
<, ':.fl ;.~~ 1331.27 Flow Area (sq ft) -", 11.90 383.48Cr;lt W.S., (ft)
E.O•.slo~ (ftIft). ' 0.000006 Area (sq tt) q

: 11.90 383.48

a Total (cfs)c< 215.00 'Flow (efs) ~. '., 'i;', 1.63 213.37
Top Widtti{ft) ~ - , 87.42 ! .Top Width (rt) ;¥! 10.50 76.92

INel Total (ftIs)' 0.54 Avg. Vel. (ftfs) 0.14 0.56

•M9!C CHI Dpth (ft),'l 6.49 ,Hydr. Depth (fir ':. 1.13 4.99

~coriY..JOI~r 91446.0 Cony. (cfs) i~ 691.6 90754.3

IfLe~t/:l W~ '~(i;I 82.00 ,Wetted P~t.(ft) r, 12.31 79.00

Min Ch EI (ft) " '" 1330.33 Sheaf< (Ib/sq ttl" ~ ", ~;r 0.00 0.00

·A1Pha :~"" ' ..'ft 1.04 Stream Power (Ib/ft s) "" 0.00 0.00

Fretn'L()ss (ft) "~';~., Cum Volume (acre-ft) 0.02 0.81

;(;'& ELoss (ft) , Cum SA~(aCres)



Plan: preferredalt Semeil Ditch Lower East Reach RS: 17873 Profile: PF 1

E.G. £lev (ft) 'lli " 1334.63 Element~::.. I'~ Left OS Channel Right OS
.vel Head (ft) 0.17 Wt.nNal. • \ill _ • 0.018

,W:S. Elev (ft) ~~ .l>- 1334.46 .Reach Len.'ltt('~) , 168.00 168.00 168.00

9ritW.S:'.(ft)~ ... "'f' 1332.11 'Flow1-rea (~"tt),~ 306.86

E.G. Slope.'(ftlttl 0.000274 Area (sq ft) .~,;;;~{ "'{ '. ' 306.86

.Q Total (cfS) f.i~,l"~ 1009.00 Flow (cfs) ""," " rr,f•• 1009.00

Top Width (it) 77.01 Top Width (tt) 1, 77.01

N~I Tot;ll (ftts) 3.29 AVg. Vel. (ttl!» "'~' ," 3.29

MaX Ohl Dpth (tt) . 4.22 Hydr. Depth (ft) 1'< 3.98

Coi'lvYTotal (cfs) 60975.6 Conv. (cfs) . 60975.6

'Length Wtd. (ft): •• ' 168.00 Wetted Per. (ft) 82.17

,Min Ch EI(ft) 1330.24 Shear (Iblsq ft) . 0.06

Alpha
..

"~'- ,; 1.00 Stream eower.Oblft s) , 0.21
'Frcfn Loss (ft)';;; ,,,,lio: 0.07 Gum Volume (aCfe-ft),: 8.72

,C & E Loss (ft)f" .i 0.02 Cum ~A (aCfe~) I It .~-, 2.54

Plan: preferredalt Semeil Ditch Lower East Reach RS: 17873 Profile' PF 2

I~E.G. Elev (tt) 1336.83 Elemebt.; . ... j,LeftOB " Channel RjQht()B
Vel Head (ft) 0.28 Wt. n-Val. I.,'" 0.030 0.018

W.S. Elev (ft) 1336.54 Reach Len. (ft) 168.00 168.00 168.00

erit W:S. (ft) 1333.19 Flow Area (sq ft) ] 8.03 471.87

E.G. Slope (ftIft) 0.000290 Area (sq ftrr:;.·...·, 8.03 471.87

Q Total (cfs) r, , 2027.00 Flow(cfs) ;. :l:\f 4.66 2022.34

Tali Width•(ftf'~, 93.89 Tpp(Wldth (ft)~'~~~!i~ ~~" 12.88 81.01

VjI(Total (ftls) yC/;.~; . 4.22 Avg. Vel. (ftIS)~ii"i I.~ ~ . 0.58 4.29
:Max 6h1·D~tI1 (ft)·~;. 6.30 'IHydr. Deptfl (ft) " 'l~ Ii> 0.62 5.82
:cony. Total (efs) __ , 118961.4 Conv.,,(cfs) :, l- 273.3 118688.1
,Length WId. (ft) 168.00 ~Wetted'Pef: (ft) . 14.08 88.72

MinCh Ei'(ft) 1330.24 Shear (Ib(sq tt) , 0.01 0.10
Alpha', i: 1.03 Stream Power (lblft s) . 0.01 0.41

FrCtn Loss (ft.), _~ 0.07 Cum VoIume~acre-tt) 0.02 15.38 0.00

.C&"8 Lass (ft) . ' tr 0.02 Cum SA (acres) t', 0.02 3.00 0.09

Plan: preferredalt Semeil Ditch Lower East Reach RS: 17705 Profile: PF 1

IA~;G~';Il!V{ft) ";~<i~ 1334.54 I?EJelllf!nt ''', '" .,'i; * .' l!'Ji~$']i Ohannel , >; ,¥: Right ,OB1% !;r;Lett OB
Vel Read ~f:t>' :i',j;.~/.' 0.36 wt. n-Val. ';' ,~,~~ ,;~ 0.018

wJs. Elev.,(ft):" II 1334.18 Reach Len. {ft)f'."' '1, 477.00 477.00 477.00
'Cilt W.S. (ft) > ,~

,;
1332.61 Flow Area (sq tt) 211.00i

·E;G. SlOpe (ttlit) 0.000685 Area (sq tt) "; 211.00

Q Tota11Cfs)' •
,

1009.00 Flow (cfs) doll 1009.00

TQp Wldtli (ft) ·f 62.66 Top Width (ft) . ·K.. :&. 62.66

:Vel Tofal (ftIs) '~ 4.78 Avg. Vel. (WsJ > ~: 4.78

Max Chi Dpth (ft)", ~ 4.11 Hydr. Depth (ft) : ''1\ 3.37.
'GOny. Total (CfS) .,' 38540.7 ,Cony. (cfs)': ,: ',' t' 38540.7

J..,efl§tfl wfd. (fi)ll'i·: 477.00 ,W~tted pe•.(: ',~, 64.11

lMln Ch EI: (tt); ~~ 1330.07 Shear (1~/sq ,'!. 0.14

Alpha '~1j>1
"

1.00 stream Power (Ib/tt s) LI: 0.67

Frctn LOss (ft) < , 0.47 .Cum Volume (aCre-tt) 7.72

C & E loss (tt) "',-. 0.03 Cum SA (aa:es) 2.27



Plan' preferredalt Bemeil Ditch Lower East Reach RS' 17705 Profile' PF 2

E.G. EleY;:(ft) '" t:i:li; 1336.73 Element ~" '~';;; 'Left OB Channel RightOB

Vel Head (ft)~ "" . 0.52 Wtn-Val. ¥<f " 0.018

W.S. Elev (ft) . 1336.21 Reach Len. (ft) .II 477.00 477.00 477.00

erlt W.S. (ft) .~ 1333.97 Flow Area (sq ft)!II • 349.62

E.G. Slop.e{ftlft) 0.000645 Area (sq ft)~' .~ f , 349.62

Q Total (ets) ,,;; , 2027.00 Flow (ets) '., ".' 2027.00

Top Width{ft);' 73.86 top Width (ft) F~';" . 73.86

Vel Toml (ftIs) 5.80 Avg. Vel. (ftIs) :r 5.80

Max Chi Dplh (ftf ". 6.14 I-fYdr. Deptfl (ft). l1T 4.73

·Coov. Tofal'(cfS)~l ' 79821.0 Conv. (ets)~· <'; 'm:' • 79821.0
. , :"

477.00 <Wetted Per. (fth:"~;i, "" 76.02lengttl Wtd. (ft),,:, ~

Min Ch EI (ft) ~:¥.,-, 1330.07 Shear (Ibfsq ft) .... ,•. ' ,,,7 0.19

,Alpha '.' -ti':~ 1.00 Sfr~in P,oWi:lr,,(lbftf:s) 'lq 1.07

'Freto Loss,(ft).'~,~1J. 0.38 Cum'VOlume (ad~.ft) :1', 13.80 0.00

,G,& E Lass (ft5'q~~ '" 0.02 Cum,S~ (~cr~).~:..."" ~-- ;; 2.71 0.09

Plan: preferredalt Bemeil Ditch Lower East Reach RS' 17228 Profile' PF 1

E.G. Elev (ft)':l( 1334.04 Elelnent ,j; 'LeftOB . Channel if RlghtOB

Vel Head (ft) it 0.61 WI. n-Val. ";f~ i.,i f ~, 0.018

W.S. Elev (ft) 1333.43 Reach Len. (ftr t!~' 698.00 698.00 698.00

'Crit W.S. (ftf· 1332.47 Row Area (sq ft) .'c,,; 160.64

E.G. Slope (ftlft) 0.001503 Area (sq ft) -,- i.' 160.64

Q Total (ets) . 1009.00 ROw (ets) .. ~l~' 1009.00

Top Wldtb (ft) - " 56.75 Top Width (ft) ".:<c.' 56.75

Vel Total (ftIs) ~ 6.28 Avg. Vel. (ftIs) ,lit' 6.28

MaX ctil, {)pill (fO 3.85 Hydr.;Depth,(ft) $ 2.83

COIW. Tpfal (etsf': .,; 26023.9 CQn~, (Crs) "'~;';".,;:; l 26023..9

Length W\(f(ft) . "". 698.00 Wetted p.er. (ft) '~~ 58.43

'MIn Ch EI (it)
, ~

1329.58 Shear (Ibfsq ft) .' ,,> 0.26

Alpha ' ~, 1.00 Str~m Power (Ibltt,s) 1.62

'Fiietn L:<iss (ft) 'N 0.75 Cllm Volume (apre-ft) 5.69

C.& E Loss (ft) \l''B 0.06 CUffilSA (apr-es) ~A" 1.62

Plan: preferredalt Bemeil Ditch Lower East Reach RS""·-,1-,7::::22;:.::8~P_r.:"ofi~lle:-.,·_P~F_2"""",,,,--,-~~~~~

E:Q~leIj;1ft( . ~~ 1336.33 I'!Elel'!1ent 1:\\1 _ ~ 'ft' ~1f~ Left~0B.1 [,scfiapneJ ~ i,'Ri!ilht:OB
~~~~:q:,-~+_"':":'::'==-Jc.==~~~

Wei4:1ead (ft),C l 0.74 WI. n·Val. 1?~. .. :F ,- 0.018

W.S.> Elev (ttl ~.., 1335.59 IHe~ch i..~n;,(ft) ,'J. 698.00 698.00 698.00

,Qrl.t W.S!(ft)~: ."~', 1334.03 FlowAr~ (sq,ft5~"t. 292.97

E.G.'SJope (ftIft) ,'i' 0.001017 Area (sq tt) J' <~J,' 292.97

Q Total (ets) ,J, %> 2027.00 -Flow (Cfs)~·~ .~.~. -: 2027.00

Top Width (tt) • 66.11 Top Width (ft}~;,; 66.11

Vel Total (ftls) 6.92 Avg. Vel. (ftIs) :,1';' ~" ; 6.92

Max·Cbl Dflth(ft) 6.01 Hydr. Depth (ft) 4.43

Conv. Total (ets) 63573.8 Conv. (cfs), 63573.8

l-ength W@. (it) E... 698.00 Wetted Per. (ft) . ,.'1' ,~' 68.74

Min Ch EI (ft) '" 1329.58 Shear (Ib1sg ft) 0.27

Alpha, 1.00 Slrec!m Power (Ibm s) 1.87

Fretn Loss (ft) 0.53 Cum Volume (acre-ft) 10.28 0.00



Plan: preferredalt Bemeil Ditch Lower East Reach RS: 16530 Profile: PF 1
E.G. Eley (ft) ... .. 1333.23 Element . LeftOB ~ Channel RightOB
Vel Head (ft) 0.40 Wt. n-Val. '. ~" 0.018
W.S; 'Eley (ft)" '. 1332.83 Reach Le!"': (ft) .~ ;. I.: 475.00 475.00 475.00
Crit W.S. (ft) .~;•.,~..~ 1331.42 Flow Area ($Q ft) "7 'Ii 198.56
E',G. Slope {ft1ft}' . 0.000799 .·Area (S<j ft) ". J' 198.56

,Q total (cfs) ,,,," 1009.00 Flow{cfs) ',{11 1009.00"';i ,"

T9I> Width (ft) 60.32 Top Width (ft) '" 3" 60.32

VeliTotal {tus} ~(. 5.08 Avg. Vel. (tus)" l' ill 5.08

.Max Chi Dpth (ft) 3.96 Hydr. Depth (ft) .. 3.29

ConY. Jotal{ets) 35687.4 ConY. (cfs) .'.
35687.4

1~[enQth Wtd. <fO 475.00 Wetted PElr. (ft) ;; 61.81
Min Ch EI (ft) : ; .. ,~ 1328.87 Shear {Iblsq fW ' 0.16
Alpha . ~<~ jf"':' 1.00 Stream Po.,ver (Iblft s) 0.81

Ffom Loss (ft)!.g;. ~ 0.31 Cum Volume (aCfe.ft) , 2.81
C &E LoS'si,tff)~~· 'lJ 0.03 '~um SI.\ (acrils) ''''';10 ~ " 0.68

Plan: preferredalt Bemeil Ditch Lower East Reach RS: 16530 Profile' PF 2

E.G. Eley (ft) 1335.73 I· Element LeftOB ' Channel RightOB
Nel Head (ft) 0.50 Wt. n-Val. 0.018 0.025

W~S. Eley (ft) 1335.23 Reach Len. (ft). 475.00 475.00 475.00

Crit W.S. (ft) 1332.80 Flow Area (sq1t) 358.10 0.19

E.G. SloPe (ftIft) 0.000584 Area (sq ft), , 358.10 0.19

,Q TQtal (cfs) 2027.00 FlOW (cfs) ',: , i·I.~ 2026.97 0.03

111'!l{l;W1~th1t6;'M;i ',~ 79.26 ifopiWldth (ft) IJ.·' ) 72.56 6.70

VeJ';:rotal (ftisl . tc'u.. 5.66 Avg. Vei..;(fVs) '.Jtr:/, " 5.66 0.13

'Max CIlI D'pllf(ftf' 6.36 Hydr. Delpth (ft) . If,~ 4.94 0.03
I COhy;rotal (ets) 83863.0 Cdnw,(cfs) ''';c ., 83861.9 1.1

•:kenQUl Wtd.c(ft) ,0 475.00 Wetted Per. (ft) .r~ "' ,. 74.94 6.73

Mo.Ch EI (ft);;;: .t=S 1328.87 Shear (Ib/~ tt):, ,.; 0.17 0.00
AlPha' I ~';..." 1.00 Stream Power (lb/ft s) 0.99 0.00

Frctn Loss (ft) ....~ 0.23 CumVOlume. (acre-ft) 5.06 0.00

1C & E Loss{ft) . ' " 0.03 Cum SA (acres>, " 0.83 0.04

Plan: preferredalt Bemeil Ditch Lower East Reach RS: 16055 Profile: PF 1
';~l' '.$.>1'l\i&·· 1332.89 ~jerneAt~~;·l~1i!'~i/· .,;, .X- . 1-1"" Gha:ni1~1 I~" ,Ri~l)tGBE.G~ Eley {{t)l. . '.d·l:.eftOB
Vel Head {ftfl~('" . 0.30 ViTt. n...val.',~ I .~·M 0.018

~W.s. I;ley '(ftff ~,~ 1332.58 It~each~en~tft) . \'; f 110.00 110.00 110.00

.CrltW.s:(ftHc' < 1~F1(wj'Area1sq ft} ,~ , 227.86

e;G. Slope (ftIft)::''' 0.000557 Area'(sq ft) ~'
,.,

227.86
Q Total (cfs) ,!;~' 1009.00 Flow(cfs) ,,-<. 1009.00

T,op ~idih'(ft) :.' ~ 64.99 Top Width{ft) , 01' 64.99
\l.el Total (ftI~) , 4.43 Avg.Vel. (ftls) . i."" 4.43

~.Chl Dpth (ft)..~ 4.34 Hydr. Depth (ft) ~ 3.51

COnv.;rotall(cfs) 'ill 42767.7 Cony. (cfs) ."i~' . '~ 42767.7
llengthkVVtd~(ft);~, .~~ 110.00 Wett~'P.l'!r.,(tt)!ii: YU ,-'. 66.46
'tIIln Ch EI (tt) ;~.; 1328.24 Shear (Ib/sq it) • .11 0.12

A1ptla .!'-"~>Jl, ..c..o ~ 1.00 ~fream Power {Iblft sj rio' 0.53

Frctii Loss (ft) Cum Volume (acre-ft) 0.49

,C & E Loss (ft) .c" Cum SA (acres)"" J



Plan' preferredalt Bemeil Ditch Lower East Reach RS' 16055 Profile' PF 2
~E.G: Elev (ft) , Ill}" 1335.47 Element "Left 08 "Channel Righ(OB

Vel Head (ft)~ ,. rt' 0.38 Wl n-Val. n '/'i-: ' 0.018
W,S. Elev (ft) :l'H 1335.08 ReaC/ll!:en. (flyi", 110.00 110.00 110.00

,erit W.s. (ftfl' ~"lfr, 1332.14 ,Flow Area (sqtftY~ ,fil.>:' rc 408.61
t.e: 'Slope (ftlit) ;11 'l; 0.000422 Area (s<ift)i~ ~>,.,

.
408.61

'a'Total (cfS);~ 2027.00 Flow (ots), ' ,... 'i:;J;' 2027.00

I.op Width (ft)
~

79.41 Top Width (ft) 't:: 79.41,
VeI'rotal (ftls). '. 4.96 Avg. Vel. (ftIs) 4.96

Max Chi Dpfh (ft) 6.84 Hydr. Depth (ft) ~~" 5.15

,Qonv. Total (Cfs) 98630.8 Cony. (cfs) \ ., . 98630.8

L.ength Wtd,dft) 110.00 -Wetted Per. (ft) ,,. 81.72

~ln~Ch EI (ft).~~,~5.: 1328.24 Shear (Ib/sq ft) 0.13
A1p'lja '1'; ,; ::'~:1\'.~ , 1.00 :Stream Power (Iblft s) .' 0.65
i~fQiQ losl:! (ft)!ii' . eum Volu1ne (acre-ft) 0.88

'C'&J~';Loss (ftl~; Cum SA (ao(es) ? . \~

Plan' preferredalt Bemeil Ditch Mtn View Chnl RS' 22527 Profile' PF 1

Vel Head (ft)

·W.S. Ele" (ft) ,

1340.78 Element ;... " ~.

0.52 Wl n-Val. .. 1.
1340.25 "Reach Len. (ft)

Left OS

245.00

£hahnel

0.018

245.00

RightOB

245.00

Crit W.S. (ft) 1340.10 Flow Area (sq ft») 29.09

E:G: Slope (ftIft) 0.003328 Area (sq ft) 29.09

length Wtd. ~ft) ,'\

'~inCIt EI (ft). ~

169.00 ,f.'low (cIs)~, ':.l;
20.98 TopWidtttlft),\ ~

2929.3 Conv:· (cfs):' ''t'"
245.00 Wetted Per. (ft) l;1

1338.30 Sti~ar (Ib/sQ ft)

169.00

20.98

5.81

1.39

2929.3

21.59

0.28

)

1.00 Stream-Power (lb/ft s)

0.94 Cum VOIl.ime ~acre-ft)'

1.63

3.31

,C ,&lS loss (ft) 0.02 Cum SA (acres) ~ I'l 1.17

Plan: preferredalt Bemeil Ditch Mtn. View Chnl RS: 22527 Profile: PF 2

'1:'.~~;I3ev:,(ft) ,~~ ;; 1342.14Element'i~~ ]liit~~l~ft OB ",~:, G~i!Qnell ~l'" Righl,OS
#-\telheal:f (~'>*, .... 0.44 ,wi. n-vat: f .' 0.100 0.018

.w.S.'i!=!ev (itr~ 1341.69 Reach.l,.!!ri.:(tij1.:/~: 245.00 245.00 245.00

crit YV.S. ~ft) .' ~iowArea (sq ft), '< ,,~ .~ 4.82 66.83

E.G! ~Iope (ftlft)}; _ 0.001693 Ar~ (sq ft); " li ~ 4.82 66.83

.QiJ:otal (ots) ;1§;;' 359.00 FloW'(cfs) ;:,'Ii?! i·rr
,

0.98 358.02

,Top' Width (ft) .~ c' 57.75 Top Width (ft) j 25.00 32.75

Vel..TQISI (ftIs) 5.01 Avg. Vel. (ft/s) .~; 0.20 5.36

MaxChl Dpth (ft) 3.39 :HYdr. Deptt..(ftr !,;" ;,.~;,:; 0.19 2.04

eon!!. Total (ots) 8723.8 COny. (cfs);~ - '~,t,'t""~'" i 23.8 8700.0

4en~thWtd."'(ft)~t'-r 245.00 'Wettedfp~r"jft) ~.; 25.19 33.75
ft.1in Cn EI (ft) 11 ,<~..'.1,' 1338.30 ~~hear Ob/sq'ft) ~ J'} t 0.02 0.21

.tAlpha- --~ 1.14 Stream 'Power,(lbIft s) 0.00 1.12

.Fretr{l-oss (ft) 0.25 Cum Volume,(acte.:ft) 1.32 8.40 0.11

C & E LosS.(ft)"
.

0.05 Cum SA (acres) """ ':-'
1.22 1.62 0.05



Plan' preferredalt Bemeil Ditch Mtn View Chnl RS' 22282 Profile' PF 1

E.G. Ele"; (ft) 1339.82 Element (aft os Channel RightOB

Yel Head (ft) - 0.71 Wt. n-Val. 'y. ", , 0.018

W.S. Elev (tt)" 1339.10 'Reach L~ri. (ft) ... 95.00 95.00 95.00

eHtW.S.~(ffJ , '" 1339.10 Flow ~rea;(sq,ft) 24.95
I;;'E"G. Slope (tuft) '<' 0.004514 Area (sg·ft) .K'f:", 24.95

I'''Q :rotal (cfs) . 169.00 Flow(efsh. 169.00
Top Width (ft): .., 17.69 Top Width,(ft) , ":-i, 17.69

Vel Total (fils). 6.77 Avg. Vel. (tus) }' 6.77

Max Chi Dpth (tt) 1.80 Hydr. Depth (ft) .1 1.41

eonv. Total (efs) 2515.5 Conv. (efs) \1: 2515.5

length Wtd. (ft)"" 95.00 Wetted PerY(ff) \ 18.49

Min Ch EI (tt) 1337.30 ~hear (Ib/sq ~) ,. 0.38

A1pha:~$ 1.00 Stream PoweF (Ib/ft 5) 2.58

Ereln;"'oss (ft) ~. ~ 0.44 1 'Cum Volull1e (acre-tt) ,~" . 3.16
,(3 &.E LOSS.(ft)fy;$, 0.00 ~I:lm SA (acres) 't;., ~ 1.06

Plan: preferredalt Bemeil Ditch Mtn. View Chnl RS: 22282 Profile: PF 2

E.G. Elev (tt) 1341.84 Element. :' LeftOS Channel RightOB

Vel Head (tt) 0.29 Wt. n-Val. , 0.100 0.018

W.S. Elev (ft) .. 1341.55 Reach Len. (ft) 95.00 95.00 95.00

Crit W.S. (ft) Row Area fsq'tt) I 23.70 80.04

E.G. Slope (ftIft) 0.000688 Area (sq ft) 23.70 80.04

Q Total (efs)"''' ....' ~ 359.00 Flow(efs) . "::,; L1: 8.70 350.30
..Top Width (tt) '"!\',; 51.17 Top Width (ft)?: .iJt 25.00 26.17
iVaI To~I (ffls) . jJ 3.46 Avg.'Vel. (Ws) , • ~\:~ 0.37 4.38
, Max Chi Dpth.(ft)' 4.25 .Hyd~. DElptti (ft)· . V" . J 0.95 3.06

Conv: Total (cfs) 13690.2 Conv. (efs)" ". ~ 331.6 13358.6

Length Wtd. (ft) 95.00 W~tte.d Per.·(ft),··,i1: . 25.95 27.84

Min Ch EI (ft)
~.., 1337.30 Shear (Ibrsg ttr' . 0.04 0.12

A1plia '" 1.56 Stream Power (Ib/ft s) 0.01 0.54

Frcln Loss (ft) 0.06 Cum Volume (acre-tt) 1.24 . 7.99 0.11

, C & E I.:oss'(tt) 0.02 Cum SA(acres) 1.08 1.45 0.05

Plan' preferredalt Bemeil Ditch Mtn View Chnl RS' 22187 Profile' PF 1
~IS~G. Ele-/Cft)·i.; .'ill 1339.23 ;Element'J'~J···\ .• !,,-;r: 1··;t~'?J.L,eft oi3 ,~r: Channel I~r Rld~t.OB

lWei Read <tt) '0' 0.71 I'Wt. n-Val. ,;I: ,z,. '., 0.018

W.S. Elev (tt) 1338.52 ReaCh Len;'(ft) .~" 404.00 404.00 404.00

Crit W.S. (tt) ') 1338.52 Flow'tu"ea (sq tt) i 24.92

£;.G. Slope (ftIft) 0.004761 Area (sq tt) 24.92

Q Total (efs) 169.00 Flow{efs) ~~ iL 169.00

Top Width (ft) 17.63 Top Width (ttl
. . 17.63

Vel Totall(fIIs) ". 6.78 Avg. Vel. (tus) 1 6.78

,Max ~hl Dpth (tt) - 1.62 Hydr. Depth (ft) 1.41..,.
•'l:. • .'~ 2449.2 Cony. (cfs) :l:~ .. r: 2449.2,C~onv. Total (efs) .

Cength Wtd. (tt)'~~ 404.00 "Wetted ,Pet. (ft) 19.18

. Min eh EI (fi)ri ¥~ 1336.90 Shear (Ib/sg ft). .• 0.39

Alpha :;;' ' .. ' 1.00 Stream POWer(lb/ft s), 2.62

F.retn Loss (tt) .
"

0.77 Cum V01ume (acre-fir 3.10
•C & E LosS'(tt) 0.14 Cum SA (acres) 1.03



Plan: preferredalt Bemeil Ditch Mtn. View Chnl RS: 22187 Profile: PF 2

E.G. Elev (ft) 1341.77 Element ,0;. \:.eftOB ehann~1 ~ RightOB
VEilI Head (ft) 0.23 Wt, n-Val. '" :i, 0.018

LW,S, Elev (ft) '. 1341.53 Reach Len. (ft) '!Il," "'; 404.00 404.00 404.00

Crif W.S. (ft)" c !; 'oj Flow Are~ (Sq'ft) - " , 92.69

, E.G~Slop'e(ftlft)t~ 0.000496 Area;(sq 'ft) ~'41:i ,I,~,,9 '~ 92.69
Q Total (cfS) -\ 359.00 ' Flow(cfs) >", 359.00

Top Width (tt) 26.28 Top Width (ft). ...~ 26.28

Vel,Total (ft/s) • 3.87 Avg. Vel. (ft/s) - -l'. ,.. 3.87

Max Chi Dpth (ft) :i 4.63 Hydr. Depth (ft) 'i -'" 3.53

Conv. Total (cfs) 16118.8 Conv. (cfs) II 16118.8

Leljgth Wtd. (ft) . 404.00 Wetted Per. (ft) : i~' . 30.32

Mid Ch EI (ft) 1336.90 Shear (Ib/sq ft) .. 0.09
Alpha ~.. .. 1.00 Stream Power (Ib/ft s) ;t 0.37

Frdn LQSS (ft)"':
...

0.07 Cum Volume+(aere-ft) 1.21 7.80 0.11
,G'&'E'~Oss~(ft),:" 9\" 0.05 .CiJm SA (acres) Il: ~ , !I. .~. ' 1.05 1.40 0.05

Plan' preferredalt Bemeil Ditch Mtn View Chnl RS' 21783 Profile' PF 1
E:G. Elev (ft) -

.
1338.10 Element· r" , LeftOB :" Channel R1ghtOB-

Vel He'cfcl (ft) , 0.24 Wt. n-Vai. ","'i" 0.018

W:S. Elev (ft) 1337.86 Reach Len. (ft) {f' 232.00 232.00 232.00

Crit W.S. (ft) ,A0W Area (sq ft) '~ 42.89

I~E.Gt'Slope (ftIft} 0.001010 Area (sq ft) " 42.89

, <il~Total (cfs) "" " 169.00 Flow (cfs) l:k;, 169.00
ftop'WldthJ (ft),~'Y,t 22.16 Tdp Width'Jft)"Ill'l.l."f-' • 22.16

,~Vt!1 Total'tft1s) , :1j~ 3.94 11Avg. Vel. (ftlsh.. 'i,~ " 3.94

~t;1ax Ohl Dpth -<tt) , : 2.66 1~'Hyaf.Depth,(ft) if; , :f,. ~ 1.94

COhv4,,Total (cfs) 5317.2 Conv. (cfs) .':;.;,
'"~

5317.2

heiigth Wtd. (ft) ',. 232.00 Wetted Per. (ft) .~'. 23.30

.Min Ch EI, (ft) 'II" 1335.20 Sh~ar (Ib/sq ft) . 0.12

Alpha
. .

1.00 Stream Power (Ibltt s) 0.46

Frctn Loss (ft) '"' II ' 0.12 Cum VOlume (acre-ft) 2.79

\G & E Loss (ft)", • 0.04 Cum SA (acres) 0.84

Plan' preferredalt Bemeil Ditch Mtn View Chnl RS' 21783 Profile: PF 2

E.G',iElev (ft),' ~' il'''- 1341.65 ,Element;tq~< ~ ; "'\eft 08 " 'phi:lnnel '.~ Rlgf:1'tOB
.Vel Heat!, (ft) ,;] =\ 0.06 Wt.nNal· '." •..L :':. 0.030 0.018 0.030

W.S: Elev (ft):.'#, 1341.58 :Reach I:.en;(ft) , 232.00 232.00 232.00

'CrltoW.S. (ft) FlowArea <SQ ft) , 49.53 146.87 14.62

E.G..SJope1ft/tt)
"

0.000088 Area (sq ft) 49.53 146.87 14.62~ ,
QTotal (crS)" :.;, 359.00 Flow(cfs) • 34.46 315.42 9.12

Top Width (ft) 62.00 Top Width (ft)
.. .,

25.00 29.80 7.20

lWei Total (ft/s) :~ 1.70 Avg. Vel. (ft/s) :'-", , 0.70 2.15 0.62
;Max Chi Dpth (ft)' "~~_ 6.38 Hydr. Depth (it) '~i :< 1.98 4.93 2.03

Conv."rotal (cfs) 38320.7 ,Conv. (ds)'''',,,,- " 3678.0 33669.2 973.5

!1t;engtlfW,td, (ft)'fi ,. 232.00 ~Wetted·Per. (ft)" "," ",,' 26.98 31.74 9.39

,Min Gil EI '(ft),;,:~" 1335.20 ~Shear-(~b/sq' ft) riojp 0.01 0.03 0.01

A1Rha
\;'.

~~'~ 1,42 Str~ni Power Ob/ft ~) 0.01 0.05 0.01
, fretn'Loss (ft) ,,-- 0.02 Cum Volume (acre-tt) 0.98 6.69 0.04

C & E Loss (ft) 0.00 1"Cum SA (acres) 0.93 1.14 0.02



Plan' preferredalt Bemeil Ditch Mtn. View Chnl RS: 21551 Profile' PF 1

E.G. Elev (ft) 1337.95 Element; ;~: . Left OB Channel . RightOB

Vell-iead (ft) 0.10 '11(1. n-Val:..,,: . , 0.018

Iff.S. Elev (ft) '·w 1337.85 Reachlen.:(f\) 162.00 162.00 162.00

Grit W.S. (ft~ I'Flow Area(sq ft) .' 65.60

E.G. Slope (ftIft) 0.000297 Area (sq ttj ;~ ""~ >; 65.60

a Total (cfs) 169.00 Flow(cfs) )' ~':"',j. 169.00

I,Top Width (ft)
...

23.77 Top Wldtb (tt) ,c ~.P 23.77,

Vel Total (ftIs) ~ 2.58 AVfJ: yel. (ftfs) .~ .;< 2.58

Max Chi Dpth (ftb: 3.55 .Hydr..Depth (ft) ...:: 2.76

Conv. Total (Cfs)",,~l 9813.8 Cony. (cfs)'\ .~ (~ ::.,. 9813.8

;l~ngth W~, (ft) II • 162.00 Wetted per..{ft) 26.89

Min Cn 1:1 (ft) }i. 1334.30 Shear (till&, ft>'c . 0.05
Arpha.::; ....,: 1.00 Stream POWer (Ib/tt s), 0.12

FrCtO:J;'oss (tt) 1~A 0.04 CUpl YolufrJel2lere-ft) ',' 2.50

'ie &':E L~t{ft)l;' ~~:, 0.01 1~,CuntSA:l8'Cres)~' . ""';~ 0.72

Plan: preferredalt Bemeil Ditch Mtn. View Chnl RS: 21551 Profile: PF 2

E.G. Elev (ft) ':Ii.' 1341.63 E1ement~, Left'OS .;.Channel RightOB
Vel Head (ft)' . _ 0.06 !.Wl. n-Val. 0.030 0.018

W.S. Elev (ft) ..~ 1341.57 Reach len. (tt) \ 162.00 162.00 162.00

Crit W.S. (ft) Flow Area (sq ft) 25.44 169.17

E.G. Slope (ftIft) 0.000081 .cArea (l!Q ft) 25.44 169.17

a Total (Cfs)
.

359.00 F1ow.(cf!;) ~:, 11.18 347.82

~Top Wldth(ft) '" 55.71 Top Width(ft) '~, 25.00 30.71

Vel-Total(ftIs) 1.84 Avg. Vel.;(ftIs)'.', ",~ ,0,. 0.44 2.06

Max Chi Dpth (ft) 7.27 Hydr. Depth (ft) , 1.02 5,51

Conv, Total (cfs) li 39914.7 Conv:(cfs) ,'" 1242.9 38671.8

Length Wtd. (ft) ~ 162.00 Wetted Per. (ft) <' . ~~ 25.97 36.71

Min CO EI (ft)'!"11'~ 1334.30 Shear{Ib/Sq ft) , 0.00 0.02

Alpha l' i 1.21 StreamPower (Ib/tt 5) ... 0.00 0.05

Frctil Loss (tt) ~~ 0.01 Cum Volume;(acre-ft) 0.78 5.85

C & E loss'(~) • :: 0.00 Cum SA (acr:es)~,." 0.80 0.98

Plan' preferredalt Bemeil Ditch Mtn View Chnl RS: 21389 Profile' PF 1

1'«e.G:, Eletl(ft) ~'! 1337.91 Ele~tj~',~~;f~ ~,;,\;~~:"" ~i~'1LeftvOB 1~1li~i\an~el I~> '~Ighl QB
INeIHead':(fO:"~~~; 0.07 W1."n.Va':~ .'iA ',,&; ·It;,;~. 0.018

·W.l~'':E!evlft) :;f'1 1337.84 ' Rl3aCh t.en'i~{tti~t ' . "", 34.00 34.00 34.00

CritW.S. (ftr,' 'l>, Flow Are~ (.sq ft) ....f,\ .1... 77.46

E.G~'Slope (ftIft) ! 0.000184 Area (sci ft)! I' t 77.46
O,Total (cls) , 169.00 ,Flow (Cis) ,~ w ,nfl" 169.00

'fop Width (ftY"';': ,- 24.90 Top Width (ft)!} .£ ;" 24.90

Vel Total'(ftIs)" :e, 2.18 Avg.,yel. (WS) - c,'" 2.18

Max ChI E)pth (ft) 4.04 Hydr. Depth (ft)' "f 3.11

-Conv. Total (cfs) 12474.2 Gonv. (c[s) - .:
..

12474.2- . ,,,,-
Length Wtd. (tt) .... 34.00 Welted Per: (ft) 28.43

Min Ch EI (ft) 1333.80 Shear (lbl5q'ft) ;1'. 0.03

Alpha
,

'- i 1.00 Stream POwer (Iblft s) 0.07

Frctn'Loss (ft) ~. 0.01 Cum Volume (aere-ft)· f 2.23

C & E 1.055 (ft) 0.00 Cum SA (acre§);' ~ 0.63



Plan' preferredalt Bemeil Ditch Mtn View Chnl RS' 21389 Profile' PF 2

E.G. Elev (ft) Ii 1341.62 Element 'I> L'eft OB Channel RightOB

~Vel Head'(ft) . 0.05 Wt.n-Val. ;" ,~! 0.030 0.018
,W.S. Elev (ft). ·i:jil.... 1341.57 ,Reach Len. (ft) " 34.00 34.00 34.00

'C,ot W.sl(ftF, iflI.;: Flow Arefl (sg ft) ""Ii!1'!1; 37.93 184.59

E.G"SI(jpe.(ftifij~ " 0.000059 Area.(sq ft)":. \ "V; i>l 37.93 184.59

,aTotal (efs) ""1\"" 359.00 FI~(cfs) i:~' ' 18.38 340.62

Top Width (ft)
• c 55.99 Top Width (tt) 'J" .... 25.00 30.99

Vel Total (ftls) Ii 1.61 Avg. Vel. (ftlS) 0.48 1.85

Max ChiDpth (ft) . 7,77 Hydr. Depth (ft) " 1.52 5.96

Cot'iv. Total (cfs) 46647.6 Conv. (ets) , 1i I;l 2388.0 44259.5

I'Length Wtd. (ft) .' 34.00 Wette(fPer•.(ft) {to 26.47 37.29

Min ClltEI (ft) ~ 1333.80 Shear (Ib1sQ ti) 0.01 0.02
Alpha II ,:. , .,j 1,25 Strearp Power (Ib/ft's) II' 0,00 0.03

erctn Loss (ft);;r: 0.00 'Gllm VOIUtrle(aete-ft) 11~ 0.66 5.19

"'08. E LOssift)~!:~: 0.00 C~m Sf\l(acre:s) '~':'" ':. 0.71 0,86

Plan: preferredalt Bemeil Ditch Mtn. View Chnl RS: 21355 Profile: PF 1

r F.G.~Elev (ft) 1337.91 Element ' ~LeftOB Channel R1ghtOB

Vel Head (ft) '., 0.07 Wt. n-Val:
'i 1" 0.018

W.S. Elev (ft) III 1337.84 Reach Len. (ft) 828.00 828.00 828.00

Grit W.S. (ft) Flow Area (sq ft) I 79.89

E.G: Slope (ft/ft) 0.000168 Area (sq ft) ~L 79.89

Q Total (ets) , 169.00 Flow (cfs) ."",F!< " 169.00

I~Top Wldth'(ft),,~ ,.;ii' 25.12 1'"op Width:(ftYj.:....,+"j'! 25.12

~Velrotal (WS)'1!~'\~' 2.12 Al1g. V~I:~(M} ".~., 2.12
IMaxChi Dplh\ (ft) 'f 4.14 · f1Ydr. Deptfi" (ft) , (r.~' 3.18

I ,GonY. rotal (cfs)~"" 13039.6 ConY, (cfs) ,·x 0 13039.6

Length Wkl. (ft) 828.00 Wetted Per•.(ft) , ll'J ,. 28.74
ItMln Ch EI (ft) • 1333.70 Shear (IbiSci tt) 0.03

AI~ha 1!1 ,~, , 1.00 ·Stream Power (Ib/tt s) 0.06

FrCtn Loss (ft) . 0.80 ·Cum Volume' (aere-ft) 2.17

~c ~ E Loss (tt), ";, 0.14 Cum SA (acres) 'lr 0.61

Plan: preferredalt Bemeil Ditch Mtn. View Chnl RS: 21355 Profile: PF 2

'EtGIEleV';(ft) "~'~~ 1341.62 FtElelll~~; :\;..~J,; A;'~'1i .:\ Left 08 I· ;pJ6tiannei ii, ~8IglirOB!
~Vel Head (ft)ii~5' i"'lII 0.05 I~Wt. n-Val:' '~"'.~./\}~~':1 0.030 0.018

W.S. EI~v (ft)' " > 1341.57 'Reacfi len. (ftff . , .~; 828.00 828.00 828.00

Grit W~S. (tt) :" ~AOw,Area (sq tt)~. 1
"

40.42 187.68li,' ,

EI.G. Slope (tUft)!!'
"

0.000056 Area (sq tt) ~r' 40.42 187.68

(i;} Total (cfs) 359.00 Aow(cfs)'P '':;' l;'~ . 19.78 339.22
.

Top Width (ft) :...i'Top Width (tt) . 56.05 ~ 25.00 31.05

I,Yel Total (ffls) ~ 1.57 ,Avg. Vel. (ftlsr "'" . 0.49 1.81

,~Chl Dpth (ft)"' 7.87 'Hyd~. Depth ,(ft) ,;~ 1.62 6.04

;Cpov;Total (~) <!+. 48057.0 'CQnv. (cfs) ,ii!- h'~ f. 2648.4 45408.6

I~Cength Wtd. '(ft);~~ 828.00 Wetted per.1(ft) ;iifi,~~", 26.57 37.40

Min eli EI (ft) . "''[';; 1333.70 ,silear (Ibisq ft)[f, "c' 0.01 0.02

Alpha "'l'''i\,o} ""f 1.25 stream Power (Ib/tt s) " 0.00 0.03

Frctn Loss (ft)'~ ~. 0.48 Cum Volume (aqre-ft) "". 0.63 5.04

C & E Loss (ft) . ,; 0.21 Gum SA (acres) .,•. " "';... 0.69 0.84



Plan: preferredalt Bemeil Ditch Mtn. View Chnl RS: 20527 Profile: PF 1

E.G. Elev {ft) 1336.97 Element ~, LeftOB Channel
,

RightOB.
Vel Head (ft) c- 1.42 Wt.n-Val. ,,~ 0.018

W.S. E~v (ft) 1335.55 Reach Len. (ft) , ~ 527.00 527.00 527.00

Crit W.S. (ft)" 1335.55 Flow Area (sq ft) 47.66

E.G. sf6pe (Wft) 0.004160 Area (sqft) 47.66

Q Total (cfs) 456.00 Flow(cfs) .. f' 456.00

ToP Width '(ft)- 16.98 Top Wi4th (ft) ::. ir , 16.98

Vf!l Total (ftls) , 9.57 Avg. Vel. (ftls) '. 9.57

Max Chi Dptb (ft) 4.15 Hydr. Depth (ft) . ' i 2.81

eonv:Total(gfs) ". 7070.0 Cqnv. (cfs} , \,, r;< 7070.0

Lejlgth,Wtd. (ftf' :"; 527.00 Wetted Per. (ft) • ;'ll 19.78

Mm'Ch EI (ft), d 1331.40 S!lear Ob/sq ft) w' 0.63
A1phaf :» , . ..~ 1.00 Stream Power (Iblft s) 5.99

frotn L;O$s(ft} ~. 2.17 Cum Volume (aqre-ft)~. 0.96

:b& E LOss (ft)~'li 0.01 'Cum SA,(~l(;:res)~ ,,' 7 0.21

Plan' preferredalt Bemeil Ditch Mtn View Chnl RS: 20527 Profile' PF 2

E:G. Elev (ft) ~ 1340.93 Element '", LeftQB '''''Channel Rigl'itOB

Vel Head (ft)
,

2.13 Wt. n-Val.(': , 0.100 0.018

W.S.Elev (ft) 1338.80 Reach Len. (ft) 527.00 527.00 527.00

Crlt W.S. (ft) 1338.80 Flow Area (sq ft) ~ 15.05 116.66

E.G. Slope (Wft) 0.003239 Area (sq ft) ';; . 15.05 116.66

Q TQtal (Crs) ... '~ 1379.00 Flow (cfS) '. ' l{ 8.94 1370.06

':rap Width (ftl" ' 49.71 Top Width (ft) 25.00 24.71

,'Venrotal (ftls) ,~ 10.47 Avg. Vel. (ftfs) "'11 0.59 11.74

.MaX ChI DpUl·(ft) •. 7.40 Hyijr"Depth (ft)
c,i 0.60 4.72

CoOv. rotal (cfs) ,. 24229.4 Conv•. (CfS) ",' 1~ . 157.0 24072.4

Length Wtd!(ft) :'1 527.00 Wetted Per.(ft} ",' . 25.60 29.52

Min;Ch EI (ft) . .~ 1331.40 Shear (lb/sq ft)p .; . ~, 0.12 0.80

J\!pha ~; ":. 1.25 Stream Power (Iblft s) 0.07 9.38

Fr~oss '(ft) ~:;' 1.77 eum Volume (acre-ft) 0.11 2.15

C ~:E Lo~s (fty. , .;;. 0.01 Cum SA (acres) , 0.21 0.31

Plan: preferredalt Bemeil Ditch Mtn. View Chnl RS: 20000 Profile: PF 1

~~ie.a"(ft)~·i 1334.58.EI ..1:':':... , ~AF("pi~ .:i~L:eft'OB .'", __.0hartnel I' ", Rlght.OB

:-V~1J@$ld' eft) ~~?, 1.38 witn1Vl:!1. f * "". 'K' 0.018

!W.s~ ;.EIe·,;-(ft) \ ,;" ,::" 1333.21 R~cl/1 L\iri--:·(ft) _~ .1:'10.(; 160.00 160.00 160.00

.GritW.sJ~ft)
....... Flaw Area(sq ft);· , 48.41.--

i.;e;G.SloPe (ftlft)' 0.004059 Area (sgft) .~ '~$~' h 48.41

IQ;t~tal (cfs) !iI' " 456.00 Flow (cfs) 4,. !, 456.00

-{fopWIdth (ft) • 17.58 Top Width (ft) • ....'. 17.58

Vel':TQ~ (ftlS) . 9.42 -Avg.Ve1. (ftIs) ~:~,' 9.42

Mail: ChI Dpth (ft) 4.11 Hydr: Depth (ft) '1 2.75

COrw;'Total (cfs) . 7157.5 ConV. (cfs) , ~ 7157.5

Cet'iQtt1Wtd;lft) 160.00 WettedP.er. (ft) 20.20

Min thEf (ft) !- 1329.10 Shear Oblsq ft) t 0.61

AJP-tla 1.00 Stream Power (lbItt s) 5.72

f:(et/l LOss (ft) ",
Cum Volume '(acre-tt) • 0.38

C & E Loss.(ft) ." Cum SA-(acres) t



Plan: preferredalt Bemeil Ditch Mtn. View Chnl RS: 20000 Profile: PF 2

E.G. Elev (ft) ~"'. 1338.48 Element' LeftOB I.... ",. Channel , RightOB~.

Vel Head (f!) ;. ,~ 2.19 Wt. n-yal. ...;o:~.) 0.100 0.018

'W.S1' Eley (ft) .~; 1336.29 ReaCh Len. (ft)
"

160.00 160.00 160.00

~GntW.S. (ftr~J '< ,.Flow Area (gg ft) "~ '", :- 1.87 115.93

E.G. Slope (fuft)fiJ'. 0.003501 Area (sq ft)~'i~';'\': ill'; 1.87 115.93

Q Total (cts)' ~ 1379.00 Flow (ots). "0 0'",•••...' ' 0.53 1378.47

Top Widtfi (ft) 35.99 Top Width (ft)· '\' '0 10.00 25.99

Ve(fotal (ftIs) , 11.71 Avg.Vel. (ftls), '0',\; 0.28 11.89

MaX Chi Dpttl (ft) 7.19 Hydr. Depth (ft) . 0.19 4.46

Conv. Total (cfs) " 23307.6 Co/:lv. (ob) i. 9.0 23298.6

(ehgth Wtd. (ftr 160,00 Wetted Per. (ft)" .. .: 10.19 30.52

Min Ch EI (fthc

~

Shear (Ib1sq ft)1329.10 '#: i.l. 0.04 0.83

lAIPlla".. " ',j.. . , 1.03 Stream powef(lblfts) 0.01 9.87

Frolntos~Xft) .; :;1' 'f. Ci.ulll.Volume (i3cre-ft) " 0.00 0.74

rj(& E'lOssi(fthl:!". ~ ,Cum SA (acresl~ III ~

Plan' preferredalt Bemeil Ditch Lower Reach RS' 15922 Profile' PF 1
'E,G.'Elell (ft), ~ • 1332.74 Element 'J • "). I',q left OB, Channel

V~I Head (ft) . 1.05 Wt. n-Val.. 0.018

W.S. Elev (ft) C '<I; 1331.68 ,Reach Len: (tt) ~ 380.00 380.00

C!it W.S. (ft) , 1331.39 Row Area (sQ ftl 157.15

E.G. Slope'(ftIft) 0.002587 Area (sq ft) 157.15

11QTotai (cfs) '-:- 1294.00 Flow totS).,'~\ 1294.00

380.00

t~Wtd. (ft) l1! 380.00 Wett~;pera1ftJ ',~~if<;- 57.21

'~in'Ch'EI (ft)" 1328.10 SOeai""(I~:;:-ftr ,'f't:: 0.44

Alpha 1.00 Stream Power (161ft s) . 3.65

. Frctn Loss (ft) " > 0.84 Cum Volume (acre,.ft), 23.83

C.& E lQss (ft) 0.06 Gum SA (acres) it 8.28

Plan: preferredalt Bemeil Ditch Lower Reach RS' 15922 Profile' PF 2

l;iE;:G.jJ;fe"'(ft)"~ "~" .~~ 1335.47 IhFlernent·". "'~-illt~~J;"i ~'.i~!1-bef(6B ~;, ; Chari'riel l,f"~i9htOB

-!Wei Head (ft) ,,~t·~ 1.68 Wt.ltl.!"Val.}'~ .• 'if.' :.;" 0.018
'W.S; Eley (ft) ';.. ', I' 1333.79 "Reach L(m. (ft) ','~' ',' ,~

380.00 380.00 380.00

•Crit W.S. (ft) ",Iii Flow Area sg'ft} '1 289.61

11E.GiSlope (ftIft) 0.002458 Area (sQ ft ~'~j . , 289.61
aTOtal (cfs)' ,. 3013.00 Flow(etS) e:;;,~.:t: 1:~:~" 3013.00

lTO\¥Width (ft) 69.76 Top Widlti (ft) .:'7 . r..-'l. 69.76

-Vel Total (ftIs) 10.40 Avg. Vel. (ftIs)' ",;t 10.40

,Max Chi Dpth (ft) 5.69 Hydr. Depth (ft)}, j1f ~ 4.15

,'CoIjv.,Tolal (cfs) f'_, 60771.9 'Gony. (cfS) jJ'. 'lfi .',' 60771.9

~etigthJ Wtd.1(ft);.....i 380.00 WeftedlPer. (ft) , ;~ 'f, :.~ 71.46

~Mln Ch'Ef(ft) ! 'i'> 1328.10 :Sh~l'1r (Ib/sq-ft) '(. -, 0.62
,Alpha...·· 'f" ,If .'?!". 1.00 '~tream-power.(lblft s) 6.47

F-rctn Loss (ft):i<.. 0.80 Cum VoIu.me (aGl'e-ft)' 0.05 43.35 0.08

r.C&:E loss(ft) 0.09 Cum SA (ii6res) 0.09 9.95 0.15



Plan- preterredalt Bemeil Ditch Lower Reach RS' 15242 Profile' PF 2

E.G. Eiev (ftr i, '. 1334.02 Element .'.~ LeftOB Channel ,f RightOB
Vel Head (ft) 1.29 WI. n-Val: ',' 0.018

W.S. Elev (ft) ~' 1332.73 Reach Len. (tt) 201.00 201.00 201.00

Crit W.S. (ft) '" Flow Area (Sq ft) " 330.72

E.G. Slope (ttlft) oi.~ 0.001679 Area (SCI ft) 330.72

Q Total (cts) 3013.00 Flow(cfs) ..; " 3013.00

Top Width (ft)
.

72.92 Top Width (tt) d 72.92"
Vel Total (ftIs) ,. 9.11 Avg. Vel. (ftIs) 9.11

Max Chi Dplh (ft) 6.23 Hydr. Depth (tt) ·t'l "' 4.54

Coiiv. Total (cfs) ... 73529.4 Conv. (cfs) ~,' ~;+ 73529.4

Length Wtd. (ft) 201.00 Wetted Per. (tt) ~, 'o! 74.83

Min Ch EI (ft) 1326.50 Shear (Iblsq tt) J 0.46

Alpha ""t~} ~~ , .~', 1.00 Stream Pow'er,.(Ib/ft 5) 4.22

Frotn Loss (tt) ,''': , 0.45 Cum Vqlume (acre-tt) 0.05 38.45 0.07

I. 'C & E LoSs ,(ttl. Ii 0.07 Cum SA (€lores) <"t . 0.09 8.83 0.13

Plan: preterredalt Bemeil Ditch Lower Reach RS: 15041 Profile: PF 1

I',E.G. Elev (ft) ~~,~ 1330.76 Element
"

llO' LeftOB Cha!1nel < RightOB
Vel Head (ft) r 1.31 Wt.n-Val. ~\' 0.018

W.S. Elev (tt) ,J;- 1329.45 Reach Len. (tt) 515.00 515.00 515.00

Crit W.S. (ft) '. 1329.45 Flow Area (sq ft) I 140.80

E.G. Slope (ftlftf 0.003568 Area (sq ft) : 140.80

Q Total (cfs) ill 1294.00 Flow (cfs) : 1294.00

.Top Width (ft) 54.34 ;rap WIdth (ft)
"

54.34
"

Vet'total (ftIs) 9.19 Avg. Vel. (ftIs)~"'~; 9.19

MaxChI Dpth (ft) 3.25 Hydr. Depth (ft) <I 2.59

.Conv~,:rotaj"(cts) 21662.7 Conv. (cfs) , . 21662.7

Length Wtd. (ft) 515.00 Wetted Per. (ft), "', 55.34

Min Ch EI (ft) 1326.20 Shear (Ib1sq tt) 0.57

Alpha
..,

1.00 Stream Power (Ib/tt 5) 5.21

, FrCtn loss (ft) , 1.13 Cum Volume (aore-tt) , 20.39

o& E loss (ft) 0.18 Cum SA (acres) " 7.12

Plan' preterredalt Bemeil Ditch Lower Reach RS' 15041 Profile' PF 2

,I;.G, ~Iey (tt)~' iii' j 1333.50 Element ,..~t;F t~., ,) ;}.' :;~::,;:~t:eftdB ii Chanrll31 RlghtOB
11Vei Hl:S'~(f'(ft) .. i..•.. 2.00 wi. n-:'Val. "'. ,,~ 0.018

W.~. Elev (ft),j "} ,1'':::: 1331.51 Reflcti Leh. (ft)· .~. II, 515.00 515.00 515.00

O)ifW.S. (ft) . ," :.-. ' 1331.51 Flow lIYea:"(Sq ttr1'.,~:~ . 265.63

E.G. Slope (ftIft)~ 0.003125 Area (sq ft)·,;, , (:t'.! 265.63

qTotal (ots) ~ .- 3013.00 Flow (ets),< • ,'" 1 3013.00

Top Width (ft) " 67.30 Top Wldtfi (ft). -~ i 67.30

Vel Total (ftIs) • 11.34 Avg.Nel. (ttls) , !, 11.34

·Max·Chl Dpth (ft) 5.30 Hydr. Depth (ft) N, 3.95

Conv. Total (cts) 53897.4 Cony. (cfs) ~ . I 53897.4

Length Wtd. (ft) ',1 515.00 Wetted Per. (tt) • 68.93

Min Ch EI (tt) . ,~ 1326.20 Shear (Iblsq ft) 0.75

Alpha 1.00 Stream Power (lblft 5) 8.53

Frctn LoS's (ft) 1.06 Cum Volume (aore-tt) ~ 0.05 37.08 0.07

C & E Loss (tt) " 0.25 Cum SA (aores) 0.09 8.51 0.13



Plan: preterredalt Semeil Ditch Lower Reach RS: 15542 Profile: PF 1

E.G. Elev (ft) '? " 1331.83 Element ._.~" ,} LeftOB Channel Right"OB
'Vel Head (ft) v 0.85 Wt,ln-Val. r ~'~; 0.018

'"
W.5. Ele-v.(ft) "', . 1330,98 Reach Len. (tt) ; , 300.00 300.00 300.00

~erlt W.Sf(ft) ",ill Flow Area'(sq tt).", " 174.87

E.~~·.siO~ (tti.ft)~. " 0.001918 Area (sq ft)' ",;«"- 174.87
I~Q Total (Ch;) l' 1294.00 I'Flow (cts) \, ", 1294.00

Top Width (ft) 58.53 Top Width (ft) , ~. , 58.53
Vel Total (Ws) . 7.40 Avg. Vel. (ftIs)

. 7.40

Max Chi Dpth (ft) 3.78 Hydr. Depth (tt) .~: 2.99

Cdnv. Total (cfs) 29544.5 Conv. (dS)'''' '", 29544.5
.Length Wtd. (tt)" 300.00 Wetted Per. (ft) " " 59.72

Min Ch EI (ft) II 1327.20 Shear (Ib/sq tt) ':, 0.35
,Alpha ~'.;' .,' 1.00 Stream Power (Ib/tt s) 2.59" '.. .'
fretn Loss (ft):;" I 0.52 Cum Volultle (acre.tt) 22.39

C 8. E LoSs (ft)l 0.03 CUfll SA (acres) ""J!,~' 7.78"
Plan' preterredalt Semeil Ditch Lower Reach RS' 15542 Profile' PF 2

E.G:E1ev (tt) ~1, 1334.57 Element LettOB Channel - RlghtOB
Vel Head (tt) ·f 1.38 WI. n-Val. . '~ 0.018 0.035
W.S. Elev (ft) 1333.20 Reach Len. (ftr j 300.00 300.00 300.00

Grit W.S. (tt) L~" Flow Area (~ tt) 319.73 0.81

E.G. Slope (ftIft) 0.001829 Area (sq tt) f· 'I
,

319.73 0.81

Q Total (cfs)
<,

3013.00 Row (cfs), il\i'" , 3012.45 0.55

~TopWidt/;l (tt) il! '" ,.. 74.76 TCip WidttHft) "~~r 71.46 3.30
;Vel :rotal',(~s)';i.,tj;j~ 9.40 •!Avg(Vel~ij(ftlsJ" i :' '" 9.42 0.67

~ax ctii';apth (ft) 6.00 !iydr. fi)epth (tt) " 4.47 0.25

Corlv. Total (cf~)~_ 70454.4 COnv. (cfs),,;-· - :r,-'~ 70441.6 12.8
Le,ngth Wtd. (ft) ~ • 300.00 Wetted Per. (ft) ;~ , 73.33 3.60

Min Ch EI (tt) * 1327.20 'Shear (Ib/sq tt)"
, -

0.50 0.03
A1p.ha '"' 1.00 Stream Power Ob/ft s) 4.69 0.02

Frctn Lpss (ft) 0.53 Cum VoIume"(acre-ft) 0.05 40.69 0.08
-C & E LoSs (ft) . 0.03 Cum SA (acres) 0.09 9.33 0.14

Plan: preterredalt Semeil Ditch Lower Reach RS' 15242 Profile' PF 1

~ft) l!i\ .;; 1331.28 I~Element T)i~~~ "r: '. r" ~, 'i~~eftOB I.';;.: ,·Gt:\ann~ 1ll1~Right(j)B:

Vel : (itf~,:, 0.76 Wt. n-Val.~.•:\f ~, 0.018

VfIS: (ft)' '. ~. 1330.53 Reach Een. (ft) .: 201.00 201.00 201.00

Grlt.W.S/(ft) L'" Row Area (sq tt) li' 185.39

E.G. Slope (ftlft) 0.001592 Area (sq tt) .. ' 185.39

Q Total (cfs) ",' -
,

1294.00 Flow(cfs) ;!. " 1294.00
,.ToP Width (ft) ~_ 58.86 Top Width (tt) Ii 58.86

Vel Tofal,(Ws)
,

6.98 Avg. Vel. (ftls) 6.98
:Maxbhl Dpth (ft) 'j; 4.03 Hydr. Depth,(ft) ~~; 3.15
COny: lrotaJ (Cfs) 32432.5 Conv. (cfs) .'fj1 ~ ~I" ~ .... 32432.5

;'L~r:ifjth; Wt(f,(fth;",~\i 201.00 Wetted Peri/'(ft) ',,' 60.10
'Min c~ EI (it) ~!'r;,~ ..r 1326.50 . Shear (Ib/sq ft)· ,', 0.31

'AlPha (f~!~,!, .; 1.00 Stream POWer'(lb/ft s) 2.14

Ereth Loss (to
' "

Cum Volume (acre-tt)0.46 21.14

I,C &£ Loss (tt) r 1',," 0.06 Cum SA (acrEis) ", 7.38



Plan: preferredalt Bemeil Ditch Lower Reach RS: 14526 Profile: PF 1

,EG. Elev (tt)
"

1329.32 Element I~ ~ettOB Channel RightOB
)lei Head (tt). 0.72 Wt. n-Val. ,j,'t ~ 0.018

W.S. Elev (tt) 1328.60 Reach:Len;.(tt)
.~

610.00 610.00 610.00

,;qrlt W.S. (ttl"" ::!.{i , 'Flow Area (sq ft)~ 190.12

E.G. SIope'(ftIftrR!~, 0.001482 I,Area' (sq tt) 'I\-' .., 190.12

Q Total (cfs) "" . 1294.00 Flow(efS) :?' ~ 1294.00
Top Width (tt) , 59.33 'rop Wid.ttl (ttf ~" 59.33

Vel Total (ftls) 6.81 Avg. Vel. (ftls) . ~ 6.81

Max Chi Dpth (tt) 4.40 Hydr. Depth (fi)' a' 3.20

Gonv. Total (cfs) 33608.5 Conv. (cfs) , 33608.5

Length Wtd. (tt) 610.00 . Wetted Per. (tt) :,~ 60.67

Min Ch EI (tt) 1324.20 Shear (I!>/Sq tt) 0.29

"Alpha 'I' ~ J. 1.00 Streal11 Powe-r (Ib/tt s) :: 1.97

Fr6tn L9sS (ttl""tll):~ 0.80 ,Cum Volume ~aqre-tt), 18.44

C & E Loss (tt) til ~." 0.02 Cum SA (acres)lI " ',h 6.44

Plan: preferredalt Bemeil Ditch Lower Reach RS: 14526 Profile: PF 2

E.G. Bev (tt) 1332.13 Element.' L:ettOs Chanffel Right OB

Vel Head (ff) 1.18 Wt. n-Val.
,. .If. 0.018.~

W.S. Elev (tt) 1330.95 Reach Len. (tt)
,

610.00 610.00 610.00

Crlt W.S. (tt) c· Row Area (sq tt) " 345.99i

E.G. Slope (ftIft) e 0.001461 Area (sq tt) . 345.99

Q Total (ctS) ~~,,' 3013.00 FlOW (cfs) • , .: 3013.00

TOPrWidtfl (tt) ./ :.}" 73.32 .:rop Wtdth (tt); ',;>1':';\}~ 73.32

t·V.e.1 rot:it (ftI~); ~ , 8.71 'Avg. Wei. (ftI$)11
"

,!!j ). 8.71

Max'O~1 Dptfl (tt) 6.75 ·"Hydr.,Qepth (ft» ,', '", 4.72

Cony; Total(cfs) 78839.0 Conv.,(cfs) .' ~.~; . ! 78839.0

Length'Wtd. .(tt) " 610.00 Wetted Per.(tt) j 75.45

:Min Ch EI (tt) '" 1324.20 Shear (lb/Sq ft). 0.42

Alpha ' .~ 1.00 Stream Power (lblft 5) 3.64

Frctn Loss (tt) 0.99 ' Cum Volume (acre-tt)", 0.05 33.46 0.07
C &IE Loss (tt) 0.03 Cum SA (acres) ~. 0.09 7.68 0.13

Plan: preferredalt Berneil Ditch Lower Reach RS: 13916 Profile: PF 1

i;?:G: Elev (tt) .~\~/.~ 1328.49 Siment ;.~ ,i#t~~).'~ :;;!~ 'k-;iiH~-eit:~~ I~ ~ i'Glian~l .11Rigrii':OB;

~el Head (tt) ,~I" ~. 0.65 WlJ1n-Val. .' 'I' lj ,,'> 1"" 0.018

W;S. Elev (ft)'\i't. 1327.84 Ii~eJ3eh Len: (ft) l;H~ 176.00 176.00 176.00

CritW.S."(tt) ," I"FIoWArea (~'"it) ;,,; , 200.47

E.G. Slope (ftltt) 0.001179 Area (sq tt)~', . 200.47

Q Total (cfs) .~. 1294.00 Flow (ets) , i; /iI~> 1294.00

-Top Width (tt) 56.57 Top Width (ttl''' ,i!;1 ',: 56.57

Vel Total (ftls) 6.45 IAyg. Vel. (ftls)- ·/1 " 6.45

Max Chi Dpth (tt) : 4.74 Hydr: Depth (tt) ~ ", 3.54

Conv. Jotal (cfSk :. 37679.3 Cohv. (ets) :~'7."...' 1~ 37679.3

length Wtd. (ft)'j.fi~, 176.00 \Wette,d P~r.··(tt) ,'., 58.35
Min~Ch ;EI (tt) Jl'< ' 1323.10 Sh~ar«lb/sq.tt) ";" 0.25

"A1pha
-4

1.00 Stream Powllr (Ib/tt 5) 1.63

fletn Loss (tt) ~ , 0.23 Cum Volume"(aGre41) 15.70

C& E Loss (tt)." . 0.01 Cum SA (acres) 5.63



Plan: preferredalt Bemeil Ditch Lower Reach RS: 13916 Profile: PF 2

E.G: Eley (fl)~ 1331.11 .Element ~ 'tz; LeftOB C,hanflel ;; RightOB
Vel Head (ft), tr, ,:;::~. 1.46 Wl·ri-Val. " . " !.: 0.018

W.S. Elev(tt) "'~'J:" 1329.64 Reach Len. (tt) " 1' ...f 176.00 176.00 176.00
Grit W.S. (ft) ::t, 0 1328.81 Flow Area (sq ftl "" 3. b 310.24

E.G. Sklpe"'(ft[tt)'! W 0.001825 Area (sq ft) - .:' 310.24

a Total {cfs)
"c'

3013.00 Flow(Cfs) ~'>' 3013.00

Top Width (ftl '11II 65.39 Top Width (ftl r~~' " 65.39

Vel Total (ftls)"" " 9.71 Avg. Vel. (ftls)~' :t.. 9.71

MaxCtiI ppth (ft) ~ 6.54 Hydr. Depth ~ft) 4.74

Conv:T6tal (cfs);,· 70521.2 Conv.'(CfS) ,)."~ '{; 70521.2

·:L.ermth Wtd. (ftl~'~olii' 176.00 Wetted I?er. (ft) " : 67.90

Min Ch·EI·(ft) "\t' 1323.10 Shear(lblsq tt)",-. ~ 0.52

'A!p'ha 't;f\<·Jll. ,j' 1.00 Stream PoWet (Iblft sr,· 5.06

~ft),,~, 0.38 Cum Volufn~l(9Cie"ft)l •~ 0.05 28.87 0.07

C &,E l '(ffl' ~k' 0,03 CumlSA'(aCf~§) "l~~ .\t 0.09 6.71 0.13

Plan: preferredalt Berneil Ditch Lower Reach RS: 13740 Profile: PF 1
~.G.'E1ev:(ft)·!"·,* • 1328.25 Elemel1t . r"'IG~' l..eftOB .,' ,Channel RightOB

Vel Head (ft)~ ., i! 0.71 Wl n-Val.· ,~i"P , 0.018

W.S. Ele'l (ftr'" 'f, 1327.54 Reach Len. (ft), 1505.00 1505.00 1505.00

Crit W.S. (tt) '.~,: 1326.71 Flow Area (sq'ft) '~~ 191.57

E.G)SlOpe (ftIft) 0.001514 Area (sq ft)" ;- 191.57
a Total (cfs) gj... ,~. , 1294.00 Row (cfs)~«" .j[ 1294.00

Top Width (ft),;:~f 61.47 Top Wltftfl (ft) ~ ,~.~. f 61.47

Vel Total (ftls) .' .. f 6.75 Avg. Vel.'(ftfs) . '",;Ji 6.75

l.iMax.¢lJ1 pptfl'(tt) 3.94 Hydr. Dl;lPtI,l (ft) ',i (1 1 3.12

I ~v;i:rsital (cfs) ; 33252.9 Conv. (efSjF. ~, I!'~~' 33252.9

length WJd. (ft5~ . 1505.00 Wetted P.et; (tt)1'~f
I

62.83

MinCh EI(ft),,~~J;',: 1323.60 ·Shear (Ibfsq-i't) , 0.29

Alpha .l
.,

1.00 Stream Power (Ib/ft s)' ~. 1.95

FrctnL~ (ft)·, "'- 3.34 Cum Volume'(aere-tt),~ 14.91

C 8. E t.oss ftt), 0.06 I~Cum:SA (aeres)'it • 5.39

)

Plan' preferredalt Berneil Ditch Lower Reach RS' 13740 Profile' PF 2

E~\~I 1330.70 fjElement~~,\,~j~If'· - . '{ ~~!Ul{tPBi~r@ha6it~1~',i:~lght08

V~"'H~d(tt) ~ 1.72 WI. n-Val. .t'i:> •'~'l.';,'~~ 0.018

\W.S. Elev (tt) .f. 1328.99 •Reach Len. (tt) -,I'~.J~ ~.' 1505.00 1505.00 1505.00

Cr/t W.S. (tt)·~ 1328.71 · Flow Ar~a'(sQ tt)" i! ,,; 286.60

E.G. Slope~(ftItn;"$~ 0.002547 Area (sq tt) ~ Ill;' ~, 1 286.60

a Total;(~)::~,t ' 3013.00 Flow.(efs)· ';"~1 ';.&.' ; ">: 3013.00

Top WidQl (tt) ~:~ 69.62 T<,>p Width (tt) ',::~ . -.~ 69.62

Vel Total (ftls) .~ ,g 10.51 Avg. Vel. (ftls) '''~~:'' 10.51' ,0

Max Chl.Dpttl (tt) 5.39 Hydr. Depth (tt) olII' ~ 4.12

Conv. Total (cfs) 59703.0 >Con\!~(cfs) .' ~. 59703.0

Length Wtd. (tt) 1505.00 Wettec:i'Per. (ft). .~ ~~ II 71.50

Min CtJ.EI (tt), 1323.60 Shear'(Ib(sq tt) .',
, 0.64

Alpha 'j!-'*.~ .~ 1.00 Stream POwef(lblft s) 6.70

"Frein Loss (tt) "oj 2.17 Cuin Volume (acre-tt) 0.05 27.66 0.07

C &E'LbsS (tt) 0.26 Cum·SA (aCi'e"sY;~~ ~. 0.09 6.43 0.13



Plan' preferredalt Bemeil Ditch Lower Reach RS' 12235 Profile' PF 1

'E;G. Elev (it) ~~.

w'~" Elev (ft). J',,r;.!W<

l;fqQWidth;(ft), ....

Vel Total (W~)~,"i"
M~Cfil Dpth"(ft) ~; ,

1323.54 FloW ArEia (sq ft)~

9.18 IAvg:Vel.(ftIs)\f·",;~ ,''''

I~ll\'" .left OB 11i',: Channel
0.018

27.00 27.00

140.90

140.90

1294.00

54.46

9.18

2.59

,~lRight<QB

27.00

MtnJ:~fi '61 (ft)' <,

0.45~CumSA (a.cres)/; '.~j

Profile: PF 2

21675.4

55.39

0.57

5.20

9.17

3.39

~ightb'a

0.030

27.00

4.11

4.11

4.04

7.20

0.98

0.57

132.4

7.82

0.03

0.03

0.00

0.00



Plan: preterredalt Semeil Ditch Lower Reach RS' 12208 Profile: PF 2

E.~. Elev (ft) I '" .. ' 1328.10 'EI~ment t :"< . LeftOB Channel I, '~Right 08

Vel Head (ft) ~ 0.54 Wt. ri~Val. \t . :t' 0.018

W;S.cEJev (ft) 1327.56 Ream Len. (ft) " 50.00 50.00 50.00

Crit W.S. (ft) ' ... 1323.82 Flow Area {sq ft) r.; 509.76

E.G. SIQpe (Wft) , 0.000442 Area (sq ft) .\ 509.76

o Total'(cfs) ;to 3013.00 Flow(cfs) I:' ",.j., 3013.00
Top Width{ft) 01' 'i" 65.80 Top Width (ft) li II ~~ 65.80

Vel Total (ftls) .' 5.91 Avg. Vel. (ftls), .:," ". 5.91

Max ChI Dpthlft) 7.76 HYdr. Depth (ft) " t~ 7.75

COny. irotal (cfs)~ 143304.4 Cony. (cfs) , It: 143304.4

Length Wtd;'(ftr" 50.00 Wetted.Per. (ft)" .' ~ 81.12

Min Ch EI (ft)<I 1319.80 Shear (Ib/sq ttl~~. '"' 0.17

A1phl:!1!! il ,J , 1.00 Stream Power (!b/ft· s)" 1.03

ItFrctrii.LQ~s (ft)" t. "Cum Volume (acr~-ft) i 15.46

If,(: & E LOss (~) o:;~ ''Cum SA (acres)i~i: "'J 3.85

Plan: preterredalt Semeil Ditch Lower Reach RS: 12158 Profile: PF 1

Vel. Head (ft) .il;,.; ,

1321.94 ,Element .0- ~f"" . .>£

1.15 Wt. noVa!. ., ~J t'
LeftOB .Channel l

• Right OB

0.018

1320.79 Reach Len. (ft) "tj 100.00 100.00 100.00

Crit W.S•.(ft),t ~ 1320.79 ,Flow Area (s~ ft)~ 150.13

E.G..SIQPEl {Wft) 0.003615 Area,(sqjt) \';~ . 150.19
o Total (cfs) ~,

Vel [otal (ftls) n .~

1294.00 Flow (cfs)~'-~~

65.66 Top Width (ft),F?·";!
8.62 Avg. VeI.'(ftls)·~.

1294.00

65.66

8.62

2.29 Hydr•.Depth (ftr. ,l21 2.29

eonv1 Total (cfs) "':; 21522.9

length Wtd. (ft) 0 100.00 Wetted Perl'(ft) ';;}~~;. 65.60

1318.50 S~ear (lb/sQTft)

1.00 Stream Power (Iblft s)

0.28 Cum Volume (acre-ft)

0.52

4.45

8.81

3.28

Plan' preferredalt Semeil Ditch Lower Reach RS' 12158 Profile' PF 2

~
1324.55 I,Eleme,;tl~:~'( J.:.!~j , Left,OB, ! :.'~Ch'an!lel ? 2 Rig,ht9B

Vel.f.l 2.00 Wt·:.n-Val.'C'.!i;~~ ~ 'p:: ,j 0.018

:W;$1;EleV~(ft) .. 1322.54 .Reac!'i Len:~ft) ,,>l:2 I' 100.00 100.00 100.00

1Critw~.!(ft) .~~ 1322.54 Flow Area (SCi'tt) ~',i 265.22
E.(;;;S!ape (ftlft) . 0.002940 Area (sg ft) ,~ '~ .... 1 265.42

10 total (as) i 3013.00 Flow (cfs)t 3013.00.' .
~Top,Width"(ft) :.' 65.70 Top, Width (ft) ",I 65,70

Vel Total (ff1~i.' "': 11.36 Avg. Vel;,(ftIs) < ';,~c 11.36

Mak ChrOpth (ft) 4.04 Hydr. DePth (ft) f," 4.04

C'Onv.;ttltal (cfs) ~ 55564.0 'v !\:: . 55564.0Cony. (cfs) ..
.Leijgth'Wtd:·(ft)·; 100.00 Wetted Perf(ft) 65.60

Min Ch EI (ft) ~...' 1318.50 Shear (Ib/sq tt)
; . ,- 0.74

A1Pfla' , . \", 1.00 Stream pQYief «(b/ft s) 8.43

>Frc{n Loss (ft) :.~~;t. 0.25 Cum Volume (acre-tf) 15.01

C &E toss (ft) '<1 .. 0.26 ,Cum SA. (acres) "" 3.78.,



Plan: preferredalt Semeil Ditch Lower Reach RS: 12058 Profile: PF 1

.(5.G.'Elev(ft)~ 1320.14 ,ElemEult ~"1;):t .. i£~" "'" "J". L:eft 08 .~lr'Ghanhel , Right9SI,

,'l~i titead (ft),~, '. 0.92 Wt11'i-Va!. 1:".1' 0.018

{W,S~E;lev (tt) '" ~ ",. 1319.22 ·Reach li:gn:, eft), >!:<'0l!;t-t"'t) 650,00 650.00 650.00

-en! vV.8: (ft) ~ ~,,~~~ 1318.82 FloW"Are,flt(sg,ftj*'",)'~"'f 168.15

E.G. ,.Slope.(ftlft): ,J:: 0.002285 Area (sQ ft)~ ,!i
,~.r

h 168,15'I, '.,:.

~.,.6 TdJaI'(Cfs)~:ii: ,';' 1294.00 ~fl0w (cf~)'~ " .,,: 'I'
1294.00-, ,,'

TOJJ,Width(ft}, '" } 60.53 ,Top Width (ft) lM,~I'.r' 60.53

VeI,roial ~ffls), ,i 7.70 'Avg. VeIY'(ftls)' "l' ,"t. . 7.70

~x"C~1 Dptn (~)'!~ .. 3.22 flydr, 'oepttl'(ft) ;{~, ';t'",1 2.78

f'Oonv. rotai (cis) ';j!:4 27071.6 Coriv!(Cfsh,l: ~ Af~",k 1~ 27071.6

iPL~~'gth Wtd. (ft) 650.00 WeftM'per. tft) ~t·",;'·
',,,

61.74

I~Min'Oh E!(fO ,,'ll 1316.00 7'S~ear'Ob/sq ft)II\f, 0.39

Alpha ,," "!-~ 1.00 'Stl'eam Power (Iblft $): I' 2.99
I::j:rctn (ass (ft)'it;:, 1.72 ,!.Cum VOluroe (iJcre-{t»), 8.45

I'e 8i E Loss (ftl, .~ 0.07 clim SA«agres}~" !¥ ~l{i 3.13

€hannElI "'Right 08
0.018

650.00 650.00 650.00

307.68

307.68

3013.00

71.45

9.79

4.31

66004.6

73.45

0.54

5.34

14.36

3.62



Plan: preferredalt Bemeil Ditch Lower Reach RS: 11408 Profile: PF 2

E.G. Elev (ft) ... 1321.05 Elenienfi>,' LeftOB Channel ~, RightOB

Vel Head (ft) j 1.98 WI. n-VaL ,,~ off, 0.018

W.S. Elev (ft) ~ 1319.08 Reach len'.-(ft) "'~. - , 600.00 600.00 600.00

Crit W.S. (ft} "J 1319.05 Flow Area (sQ ft) " 267.13
'"

E.G. Slope (ftlit) 0.003067 ~ea (sqft) 267.13

Q Total (cfs) ';;' 3013.00 Flow(cfs) \~. 3013.00

Top Width (ft) 67.06 Top Width (ft)' .lj'\ 67.06

Vel Total ({tis) 11.28 Avg. Vel. (ftls) :<;' .\ 11.28: '>

Max Chi Dpth (ft) 5.08 Hydr. Depti'! (ft) ".' 3.98
Conv.,Total (cfs) ,'?- 54406.5 Cony. (cfs) '''f "\" 54406.5

Length Wtd. (ft) 600.00 WetfedJ Per,,(tf) i :; 68.93
Min Ch EI (ft) , 1314.00 Shear (1~5qft) ",. :, 0.74
Alpha,

"
;.~. Ji. 1.00 Stream Power (Ibltt s), if 8.37

If~ Frctn loss' (ft)li:i~ ,in 1.40 Gum Volume (qGre-ft) 10.07

C 8""(loss!(ft)'''l.t< 0.19 Cum ~A1taq..~s)"'1 ~ , 2.58

Plan' preferredalt Berneil Ditch Lower Reach RS' 10808 Profile' PF 1
'E.G. flev (ft) ~'if, 1317.04 Element ' ,j;.'" .I.:f" ;... : LeftOB ~'Chanriel ~. RightOB

Vel, Head (ft), 0.61 WI. n-Val. ~k 0.018

W.S. Elev (ft) " 1316.43 -Reach Len. (ft) i 808.00 808.00 808.00
erit W.S. (ft) 1315.49 Row Area (sq ft) " '~~ 206.62

E.G. Slope (ftIft) 0.001288 Area (sq ft),. ; ~. 206.62

Q Total (cfs) 1294.00 Flow (cfs) ',,« 1294.00

Top Width (ftl"; 65.81 Top Width (ft) ;.~ :l. ' 65.81

Vel Total (ftls) '- 6.26 Avg. Vel. (ftls) . ~: " 6.26

Max Chi Dpth (ft)'" 3.63 Hydr. Depth (ft) ': 3.14

Coiw. Total (cfs) 36053.5 ItConv. (cfs) ~ :it, 36053.5

Length Wid. (ft) 808.00 Wette(fP~r. (ft) . ,:.,ij\ 67.23

Min eh EI (ft):~ 1312.80 Shear (Ib/sq ft) 0.25

Alplia 't c 1.00 Stre~m Power (Iblft s) 1.55

Frctn Loss (ft) '. '~. 1.46 ClIm Volume {acre-ft) 3.61
C & E Loss (ft) ''/1>1 , 0.02 CUrh SA (acr~s) " 1.40

Plan' preferredalt Bemeil Ditch Lower Reach RS' 10808 Profile' PF 2

E.G. Elev (ft) :flh:jf

W.S.. Elev.(ft)'" ,~~

CrtfW.S. (ft) t'·... ~
E.G. Slqpe (ttitt) ",,:,

rop Widtt1(ft) ..,.'

Ve! Total (ftls)s ,.

Max Chi Dpth (flf '
I'Conv. Total (cfs);t'

Length Wtd/(ft)

Min Ch EI (ft) ~

Alpha , ~

Frctn. Ldss (ft) ~'¥

C & E LoSs (ft)... ~,

1318.11 ,Reach Le~. (ft) '.. ,,'

1317.37 FlowAr~ (s(jft) 'i

0.001844 Area (sq ft)

3013.00 Flow (cfs)' ~;, ..? 1'; .
74.07 Top Width (ft) ,~'1;

9.30 Avg. Vel. (ftls) ,

5.31 Hydr. Depth (ft) i~

70170.4 Cony. (cfs),1>-- ',i. i·
808.00 Wetted Per~ (ft)

1312.80 Shear (Ib/sclttl

1.00 Stream Power'(lb/ft s)

1.79 Cum Volume (acre-ftr'

0.00 Cum SA (acres) •

0.018

808.00 808,00 808.00

323.83

323.83

3013.00

74.07

9.30

4.37

70170.4

76.15

0.49

4.55

6.00

1.61



)
Berneil Ditch Lower Reach RS: 10000 Profile: PF 1

~,.,....,;=-",.....,=;-= -,""'-=-~~....-;;-;;-""..",...,----,~"",.......".--~"'"

182.34

182.34

1294.00

85.27

7.10

2.14

24885.2

85.78

0.36

2.55

322.83

322.83

3013.00

99.84

9.33

3.23

57953.7

100.67

0.54

5.05



'WITH RECOMMENDED ALTERNATIVE" HEC-RAS CROSS-SECTIONS



Ground...

Legend

Ineff

•Bank Sta

WS PF2

WSPF 1

Plan: Preferred AltPreferred Alternative
~.11SLCIIeIwMf "-tI.~A.-:fI RS_31700 71..Sl~.U__ f_oICutlowt

1379

1378+--.--,...,--r---r--,--~--,-.--,...,--r----.__,__--r-.,

920 940 960 980 1000 1020 1040 1060 1080

Station(ft)

Preferred Alternalive Plan: Preferred All

1381

1380

1382

1383

1384

1385

Plan: Preferred AllPreferred Alternative
RIver =71 St. Channel Ruch" L.oww Reach RS .. 37808 71st St. Channel

1379

1380

1378+--.--,...,--r----.--,----r-,--~,...,__r~___r--r-.,

920 940 960 980 1000 1020 1040 1060 1080

Station (ft)

Preferred Alternative Plan: Preferred Alt

1386
r- .05 ----+ .018+- .05-1

Legend

1385
WSPF2

WSPF 1·1384 Ground

Levee
1383 •

§: Bank Sta §:
c: c:

~ 1382 .12
16

> >
Q) Q)

ill ill
1381

Legend

WSPF2

WSPFl·Ground

•Bank Sta

Plan: Preferred AltPreferred Alternative
Riv." 71 St. ChaMel Reach· Lower Re.ch RS" 37941 71st St. Channel

b .018----+~+--- .018---1

1379+r-rr-rT"~~rr"'n-,-T-T"""'-rr-rr-,.--r-rr-""""

970 980 990 1000 1010 1020 1030

Station(ft)

Preferred Alternative Plan: Preferred Alt

1385

1384

1383

§:
c:
.12 138216
>
Q)

ill

1381

1380

Rhw. 71 Sl Ch...... Ruth -low.- Ria AS. 31858 P..... Or., 2 -10")0'):83' cae

Ground...

Legend

Ineff

•Bank Sta

WSPF2

WSPF1

I· r- .018+--.05---j
1

1379

R/'.w.l1st.etwv.l Ructo_u--R-=tI RS.37al~ 11.&.a.lnIIl·~F_dC~

1380

1381

1383

1384

1385

§: 1382

.~

!
ill

Legend

WSPF2

WSPF1.
Ground...

lneff

•Bank Sta

I· r-.018+--.05---j
1

RMr _11 Sl Chinn. RMch -l_ R.Kh RS. 371158 P• .tlM Dr., 2 -10')c3'ldS3' cae

1381

1379

1380

1383

1385

1384

§: 1382
c:

i
ill

Legend

WSPF2

WSPF 1.
Ground,...

Ineff

•Bank Sta

1379

1380

1382

1381

1383

1384

1385

§:

j
w

~oM.M,1!!'-~ t> l?~ 1tL-"'f-e iitloJ A-il Ve
MCZ-- ~-f\.~ (.~~.... SC~"""~NS
~c..:;;:- #:;S'S.~

10801060104010201000

Station(ft)

1378·-j-,C"T"~..,,--r-~..,,--r-~T"T~~"""""--"""""

980

Station (ft)

1378+--.--,...,--r----.__,__--r-,--~r_..___r~___r-r"

920 940 960 980 1000 1020 1040 1060 1080

Station (ft)



Preferred Alternative Plan: Preferred Alt
RIver .. 71 St. Chal'll"llil Reach" Lower RNch RS .. 37343 71 It st. Channel

1384
I· r-.018+-.05----1
1 Legend
, , ,

WSPF2

1383 WSPFl.
~ Ground

•1382 Bank Sta

g
c:
.2 138110
>
Ql
ill

1380

1379

~
1378

980 1000 1020 1040 1060 1080

Station(ft)

Preferred Alternative Plan: Preferred Alt
River .. 71 Sl Channel Reach II: Lower Reach RS" 36712 715t St. Channel

Legend

Ground

•Bank Sta

WSPF2

WSPF 1

Legend

Ground

•Bank Sta

WS PF2

WSPF 1

Plan: Preferred Alt

-~+-.02-161
3

r-. l --+.02+-.1---1
Preferred Alternative

RiV«" 71 st. Channel fUach" Lower lUach RS" 38912 71. $1. Channel

1377

1380

1376-tr~..,.-~..,.-~..,.-~..,._~..,._~..,._~..,

920 940 960 980 1000 1020 1040 1060

Station (ft)

Preferred Alternative Plan: Preferred Alt
River .. 71 St. Channel Reach *' lower Reach RS :II: 36579 7bt st. Chanoel

1379

1381

1374.5+--r-,..-,-,-r-r-r-,--r-,..-,-,-r-,-...,........,
940 950 960 970 980 990 1000 1010 1020

Station (ft)

I- .1
1378.0

,

1377.5

1377.0

g 1376.5
c:
.2
10
>
Ql 1376.0ill

•
1375.5

1375.0

g
c:

~
iii
ill 1378

Ground

•Bank Sta

WSPF2

WSPF 1

Ground

•Bank Sta

WSPF 2

WSPFl

Plan: Preferred Alt

tJ

Preferred Alternative

1375.5

1375.0+rTT,...,....,-r-r-,,_,_,~..,..,.TT.;.....,_.,....,-,..,....,_,_,C'T"O....,

940 960 980 1000 1020 1040 1060

Station(ft)

1376.0

1378.0

1378.5

1+--.1--+.02+-.1---1~~1379.0 1>- ....... -', Legend

~~

1378.5

1377.5

1378.0

1377.0+rTT,...,....,-~,_,_,~..,..,...,...,."',...,....,-rr_~....,

940 960 980 1000 1020 1040 1060

Station (ft)

Preferred Alternative Plan: Preferred Alt
Riv«:11 71 St. Channel Reach" Lower Reach RS .. 36864 71st St. Channel

1380.0

Riv_ -11 51. Channel Reach· Lower Rech RS" 37048 71st St. ChaMet

~.1--+.018+-.1----+l
1381.0+-------..I...-...-1...------J. r-Lre::":g::":e"'n"'d-'

1380.5

1377.5
g
c:
.2 1377.0
~
Ql
ill

1376.5

1379.5 +- -.
g
c:
~ 1379.0

~
w

Legend

Ground

•Bank Sta

WSPF2

WSPF 1

1060

1379.0 ,

1378.5

1378.0

g 1377.5
c:
0

~
>
Ql 1377.0ill

1376.5

• 81376.0

1375.5
940 960 980 1000 1020 1040

Station(ft)

-



Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt

Legend

Ground

•Bank Sta

WSPF2

WSPF1

r- .035-+.016+- .035-1

Rivar .. 71 51. Channel Reach" Lower Reach RS • 36088 71 $1 51. Channel

1371.0

1370.5+-~.-~,.,-----,--r--,~-,-~-,-...,---,--,--,

920 940 960 980 1000 1020 1040 1060 1080

Station (Il)

Preferred Alternative Plan: Preferred Alt
River .. 71 Sl. Channel Reach" Lower Reach RS c 35411 7191 51. Channel

1372.5

1373.0

§: 1372.0

§
~a;
ijj 1371.5

Legend

WS PF2

WSPF 1

Ground

•Bank Sta

r- .035-+.016+- .035-1
t •

Station (Il)

Preferred Alternative Plan: Preferred Alt
River" 71 51. Channel Reach" Lower Reach RS:c 36493 71s1 St. Channel

River" 71 51. Channel Reach" Lower Reach RS .. 36233 715t St. Channel

1372.0+--r-r--"---,--r-,-~Vr-r--r-,-~-,-~r---r--,
920 940 960 980 10001020 1040 1060 1080

1370.5
r- .035-+.016+- .035-1

1370.5
r- .035-+.016+- .035-1

Legend Legend. .
WSPF2 1370.0 WSPF 2

1370.0
WSPF 1 WSPF1. .
Ground 1369.5 Ground

1369.5 • •Bank Sta Bank Sta
1369.0

§: 1369.0 §:
c: c:
.Q 0

1368.510 ~
> >.,

1368.5
.,

ijj ijj

1368.0

•

~
.

1368.0
1367.5 •

Y
.

1367.5 1367.0

1367.0 1366.5
920 940 960 980 1000 1020 1040 1060 1080 920 940 960 980 1000 1020 1040 1060 1080

Station (Il) Station (Il)

Legend

Ground

•Bank Sta

WSPF 2

WSPF 1

r- .035-+.016+- .035-1

River" 7151. Channel Reach:lt Lower Reach RS:It 35845 71st 51. Channel

Rlver.= 71 51. Channel Reach" Lower Reach RS" 36306 71st 51. Channel

Station (Il)

-
1369.8

1370.8

1371.0

1370.6

1369.6

1369.4+-~r--"-,-~-.~V---,--r-,-~-,-~r---r--,
920 940 960 980 1000 1020 1040 1060 1080

1370.0

1372.5+r~"..'r"M""~""~'T""~'T""~'T""~"
920 940 960 980 1000 1020 1040 1060

Station (Il)

Preferred Alternative Plan: Preferred Alt

<2'
~ 1370.4
.Q
10
a; 1370.2
ijj

1375.0 L·035-1 il.r- 035~
1 Legend
6

WS PF2 1373.6

1374.5 WSPF1. 1373.4
Ground

•Bank Sta 1373.2

§: 1374.0 <2'
c: ~ 1373.0
.Q .Q
10 10a; > 1372.8.9!
ijj 1373.5 w

1372.6
c--

1373.0
1372.4

---..
1372.2



Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt
River = 71 51. Channel Reach:l: Lower Reach RS = 35023 71s1 81. Channel

1364.5

1364.0

1363.5
985 990 995 1000 1005 1010 1015

Station (Il)

Preferred Alternative Pian: Preferred Alt
River .. 71 St. Channel Reach· Lower Reach RS" 34378 71st 81. Channel

I·IE .03 +-.035~
1364 0 Legend

WS PF 2

1362 WSPF 1
•

Ground

•Bank Sta

g 1360

c:
0

~
>

.S!
w 1358

1356

1354
940 960 980 1000 1020 1040 1060

Station (Il)

Legend

WS PF2

WSPFl.
Ground

•Bank Sta

995 1000 1005 1010 1015

Station (Il)

995 1000 1005 1010 1015990

Station (Il)

Preferred Alternative Plan: Preferred Alt
River'" 71 51. Channel Reach" Lower Reach RS '" 34673 71st 51. Channel

RIver .. 71 51. Channel Reach" Lower Reach RS .. 35252 7151 81. Channel

1362.5+-r-.-.-,.--,-~rr-rT"r-TO--'-'~"'''--'-~r-.-rT'';''

985 990

1365.5

1366,0

I·IE .018 )1·1 IJ .018 )1·1
1369.0 0 0 Legend 1367.5 Q Legend3 3 3 3

,5 5, 5 5
1368.5 WSPF2 1367.0 WS PF2

WSPFl WSPFl. .
1368.0 Ground 1366.5 Ground

• •Bank Sta BankSta
1367.5 1366.0

g g
c: c:
0

1367.0
0

1365.5
~ ~., .,
w W

1366.5 1365.0

Legend

WSPF2

WSPFl.
Ground...

Ineff

•Bank Sta

r- .025-+- .016-+- .025-1

River" 71 81. Channel Reach'" Lower Reach RS '" 34873 71st 51. Channel

Station (Il)

Preferred Alternative Plan: Preferred Alt

River '" 71 51. Channel Reach'" Lower Reach RS • 35311 7151 51. Channel

1366+-",~-,--",~-,--,...:v--,-T""'c-r--'-T""'c-r--r-,
900 920 940 960 980 1000 1020 1040 1060 1080 11 00

1367

1371

1370

1363.0+'~~~-.-.--.-.--.-.--.-.--'-'--'-'--'-'--'-'-"'-'-'-""""
985 990 995 1000 1005 1010 1015

Station (Il)

I·IE .018 )1·1 I·IE .018 )1·1
1367.5 0 0 Legend 1366.5 0 0

3 3
~

3
5 5 5

1367.0
. , WS PF 2 1366.0

WSPF 1
1366.5 .

Ground 1365.5

•1366.0 Bank Sta
1365.0

<2 g
-; 1365.5 c:
0 .2 1364.515 ro
> 1365.0 >
.S! .,
w W

1364.0
1364.5

1363.5
1364.0

1363.01363.5

g 1369

c:
0

15
>.,
W 1368

--



--
Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt

Ground...

Legend

Ineff

•Bank Sta

WSPF2

WSPF 1

1060104010201000980

o(-----.03---~+-.024

1356

1354

1358

1362

1352+'~r-r-.,.-r-r-T-,-,rr--r-r-"",,-'-'~r-r-.,.-r-r-T""
960

1360
Ground...

Legend

Ineff

•Bank Sta

WSPF 2

WSPF 1

1060104010201000980

~*-(--.03--~+-.035-1

3
5

River" 71 St Ch...nlll R.~" Ll7N8f R.Kh RS:Ill 34322 Mssclll Drtv1l2·10'x6'x30'

1354-h~r-r-.,.-r-r-T---r-,rr--r-r-"",,-'-'~r-r"'-'--r-T""

960

1360

1362

1356

1364

is

~
a;
[jj 1358

Ground...

Legend

Ineff

•Bank Sta

WS PF2

WSPFl

~*-(--.03--41+- .035-1

3
5

R/V8r-71S!.Ct\arI!wI RHCh-l.oooowR...ch RS"3A331111s1Sl.Cl'lIIrm-l·,UI*~F_dCulvllrt

1364

1362

is
c:

~
Ql
[jj

Station(tt)

Preferred Alternative Plan: Preferred Alt

Station (tt)

Preferred Alternative Plan: Preferred Alt

Station (tt)

Preferred Alternative Plan: Preferred Alt
RJvar"7'SI.C~ FlIMI;h"LowwRINCh RS·3A30111sISt.CI'.annlll.,o.:...n.r"",mF_d~ RIver .. 71 51. Channel Reach" Lower Reach RS '" 34245 7151 SI. Channel River .. 71 51. Channel Reach -= lower Reach RS '" 33B32 71 st 51. Channel

Legend

Ground

•Bank Sta

WSPF2

WSPF 1

980 990 1000 1010 1020 1030

Station (tt)

r.025+-.018--+02~

1357

1354

1355

1351 +r~-r,-TT"T""T'"""""""""T""'---rT""""-rr~~rr-"""""""
970

1359

1358

1352

1356

1353

is
c:
o

1
[jj

Legend

Ground

•Bank Sta

WS PF2

WSPFl

1060104010201000980

Station (tt)

1353-h~r-r-.,.-r-r-T---r-,rr--r-r-"",,-'-'~r-r"'-'--r-T""

960

1358

1355

1354

1361

1359

1357

1360

1356

is
c:
o

~
[jj

Legend

Ground...
Ineff

•Bank Sta

WS PF 2

WSPF 1

Station (tt)

1358

1356

1362

1360

1354



Preferred Altemative Plan: Preferred Alt Preferred Altemative Plan: Preferred Alt Preferred Altemative Plan: Preferred Alt
River '" 71 81. ChaMet Re.ch '" L.ow.r Read'l RS'" 33448 7ist st. ChaMel

Ground..

Legend

Ineff

•Bank Sta

WSPF2

WSPF 1

~~.03==+--.1=l
3
5

mv.r- 71 Sl en...,.... R.a:h '" LO'Ml"R.-:h RS" 33332 SIhuIf'O Ortv. 3-1Q'x5')r60'

1350

1356

1358

g 1354
c:
~

~
iii 1352

Legend

WSPF2

WSPFl.
Ground..

lneff

•Bank Sta

T

3
5

Rhw_7tSt..CIltiwlel RaKl'I.'--R..... RS'"334111t.tSlC"-el-U,.nMlf_rtlCw-t

1352

1350

1354

1i<---.03---·~I_.l--l
1358-,.le.L----------'------4

Ground

•Bank Sta

Legend

WSPF2

WSPFl

r.025+---.018--+2~
1358

1354g
c:
.9

!
iii

Legend

Ground

•Bank Sta

WS PF2

WSPF 1

104010201000980

1-.1+-.03-+-.1--1

960

Station (Il)

1349-h""'-r-T"T'T-r-T-,--,,,-r-."'r-r-,-,....,-rr-r-r-r-T-,
940

1348+r."..,'TT~rn~,..,rn",..,..,...,"TTT"'T"1CT"',...,..,

980 990 1000 1010 1020 1030 1040 1050

Station (Il)

Preferred Altemative Plan: Preferred Alt
RIver '" 71 51. Channel Reach = lOYt'el' Reach RS" 33290 71st St. Channel

1357

1356

1355

1354
g
c:
0

1353~
>
III
iii

1352

1351

1350

Legend

WSPF2

WSPFl.
Ground..

Ineff

•Bank Sta

RNer-11 SI.ChIrIoIl RNeh-l.owc"R.-:tI RS-33352 7'. St. ChInnIl. Cofr.nIlNMl Facedcw..n

1349+-r~rr...,..,"'T'T'.,-,-rr_'''T'TTT.,-,-,.,,''T'T...,

940 960 980 1000 1020 1040 1060

Station (Il)

1348-f-r~rn~,..,n-T",..,..,...,"TTT"'T"1CT"'~T""T""""TTl

980 990 1000 1010 1020 1030 1040 1050

Station (Il)

Preferred Altemative Plan: Preferred Alt
R1v«= 71 St ctllnlMlt Red'" LCMWR..ch RS -=33382 S"'uM)Ortw3-10'x:5'J.60'

1348+-r.,....,.,.,..-.,-,-,..,-~..,,~_r_r,.,'T'"T'rr-~.,

940 960 980 1000 1020 1040 1060

Station (Il)

1348+-r~,.,..-.,-,-,..,-~..,,~_r_r,.,'T'"T'rr-~.,

970 980 990 1000 1010 1020 1030

Station (Il)

Preferred Altemative Plan: Preferred Alt

1358
I-.1-+-.03-+.1-1

1357
1-.1-+-.03-+.1-1

Legend

WSPF2 1356

1356 WSPFl.
Ground 1355..

Ineff

• 1354
g 1354 Bank Sta g
c: c:
0

~ 1353
~ >
III III
iii 1352 iii

1352

1351
1350

1350

-



Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt
RIvw-71 Sl C..,M1 R-=h -L.oww RNCh RS -32113 StteaBoulww 1-10'll9'J:341'

1348

1344

Ground..

Legend

Ineff

•Bank Sta

WS PF 2

WSPF1

r- .018--+-.018-+- .1--1
t I ,

1342

1352

1350

1348

§:
c

~ 1346
>
Q)

[j]

1344

Legend

WS PF 2

WSPF 1.
Ground..

Ineff

•Bank Sta

r-.1-+.018+-.1---1

1348

1352

1354

1356

1346

§: 1350
c::

i
[j]

Legend
,

WSPF2

WSPF 1.
Ground..

Ineff

•Bank Sta

r-.1-+.018+-.1---1
1356

1354

1346

1344

1352

§: 1350

.~

~
[j]

1340'+--,---,-r-r--r-,--~.--r--,-~~-r.....,...--,

960 970 980 990 1000 1010 1020 1030 1040

Station (tt)

Preferred Alternative Plan: Preferred Alt

990 1000 1010 1020 1030980

Station (tt)

Preferred Alternative Plan: Preferred Alt

1342:-f--,--r-r--,-,--rT--rT"TT.........,......".OroTTTT""TT-,-,-,
970990 1000 1010 1020 1030980

Station (tt)

Preferred Alternative Plan: Preferred Alt

1342+"T~""~~"-"""''''''''''--'-'-'-'--.---r"..--r-,,
970

AIwr·71SI.CM~ RMc:h-L_RHch RS-32!54211stS1.CIwY'Ml.l:lc¥oneIIHIfIF_dCu\wrl Rlvetr '" 71 51. Channel Reach· lower Reach RS • 32392 71st 81. Channel

1340+--,--r---;r-r--r-,--~.--r--,-~~-r""""'--,
960 970 980 990 1000 1010 1020 1030 1040

Station(tt)

1336L~~~~!:,~~:.,.,~~~
960 970 980 990 1000 1010 1020 1030

Station(tt)

Ground..

Legend

Ineff

•Bank Sta

WS PF2

WSPF 1

r-- .018-+.018-+-.1-1
Legend 1348

WSPF 2

WSPF1 1346

•
Ground

•Bank Sta 1344

§:
c

~ 1342

iii
[j]

1340

1338

1350

1340+--,---.--~,..,r---,~----,----r-,--~.---r-..,.-..,.----,

960 970 980 990 1000 1010 1020 1030 1040

Station (tt)

1344

1346

1348

1342

§:
c::

i
w

Ground..

Legend

WS PF 2

WSPF 1
•

Ineff

•Bank Sta

1352

1342

1350

1348

§:
c::
0

134616
>
Q)

[j]

1344



Preferred Altemative Plan: Preferred Alt Preferred Altemative Plan: Preferred Alt Preferred Altemative Plan: Preferred Alt
River '" 71 st. Chennel Ra«:h:E l.l:PN.- RtN!lCh RS" 31968 Cochl.. Road 2·8'x6')(70' RIvw" 71 Sl Ch.,rwl R-a:h zl...aN.- RMch RS" 31988 CochIse ROl!ld 2-6'x6'X70' RMIr_71Sl.ChanneI RHdl_u--RMch RS.311152 71.tst. CNonneI·DcMnstrnmF_oICuIWrt

1348

1346

1344

g
c:

~ 1342
Q)

ill

1--.018+.018-+-.1-1
Legend

,

WS PF2

WSPF 1·Ground...
Ineff

•Bank Sta

1348

1346

1344

1342

r·03 1i'-(--.018--~)lol
3 Legend

WS PF2

WSPF1

Ground...
Ineff

•Bank Sta

1346

1344

1342

1340

Legend

WSPF2

WSPF1

Ground...
Ineff

•Bank Sla

1340 1340

1338 1338
1338

1336~-rrrTTT""""'-T'TT::::~;':;~""""'"'T"r"<"T'1
960 970 980 990 1000 1010 1020 1030

Station (ft)

Preferred Altemative Plan: Preferred Alt

1336-h-T'T'"""~TT'CTT-rrTT'rT'T"""'rn~"""'rn""TT"1

980 985 990 995 1000 1005 1010 1015

Station (ft)

Preferred Altemative Plan: Preferred Alt

1336-h-.,..,..,..,...,...,..,..,..,...,...,..,..,..,..,.~..,..,.~crrT'T'""""""'''''

980 985 990 995 1000 1005 1010 1015

Station (ft)

Preferred Altemative Plan: Preferred Alt
River" 71 St. Channel Reach" Lower Reach RS" 31657 71st St. Channel RIwr .. 11 StChllnn.t Rnch-I.--.rR-.eh RS .. 31212711tSlChllMel·Upttrnml'ateclCulwrt RIver .. 71 St Ch..M1 RudI-l.lMw R.a::h RS .. 31242 3·8' x 5' ROBe@ Gold Ouat

Ground...

Legend

Ineff

•Bank Sta

WS PF2

WSPF 1

102010101000990

~o~o(-(--.018--~)~

3

980
1334-f--,-~-r;rr-'-'--r-rTT~"",--"""~rr-""""T"'l

970

1338

1336

1342

1340

1344

1346

g
c:
o

1
ill

Ground...

Legend

Ineff

•Bank Sta

WSPF2

WSPF1

~o~o(-(--.018--~)~

3

1338

1336

1342

1344

1346

g
c:
..g 1340

~
ill

Legend
,

WSPF2

WSPF1
•

Ground

•Bank Sta

102010101000990980

1344

1343

1342

1341
g
c:
.Q 1340'lli

~
1339

1338

1337

1336
970

Station(ft) Station (ft) Station (ft)

-- -



Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt
RIvet. 71 St. Ch.,M Recti- Ltl'foWI" RNCh RS. 31242 3·8' J( S' RCBC@ Gold Du8t Rr.-r-71 st. Channel RHdl-L-RIMICt1 RS-311t2 71.SI.Cl'lanMl-~rellmF_r:tCutwrt Rlver::ll: 71 81. Channel Reach = lo'Ner Re8Ch RS'" 31066 71st 8t. Channel

1336

Legend

Ground

•Bank Sta

WSPF 2

WSPF1

~E-E----.035----~1

3 3

1340

1342

1344

§:
.§
1'il
iii
m 1338

Legend

Ground...
Ineff

•Bank Sta

WSPF2

WSPF1

~E-E----.035------>1

3 3

1338

1340

1336

1342

1344

§:
c:
o

I

Legend

WSPF 2

WSPF1.
Ground...

Ineff

•Bank Sta

1336

r .035
11344

3 3

1342

§: 1340

c:
0

~
iii
m 1338

Ground...

Legend

Ineff

•Bank Sta

WSPF2

WSPF 1

(----.035-----).[ 0

3
5

1334+-~,-r-,r--->___r_,._r.....,...__...,-.-~.--.,..-,

960 970 980 990 1000 1010 1020 1030 1040

Station (ft)

Preferred Alternative Plan: Preferred Alt

Reach = Lower Reach RS = 30866River = 71 St. Channel

1342 6 IE

3
5

1341

1340

1339
§:
c:

~ 1338
>
Q)

m
1337

1336

1335

Legend

WS PF2

WSPF 1
•

Ground...
Ineff

•Bank Sta

1334+rrnrrc.,..,..,...,..,~.,..,..rn"""'TT",..,.,-r-rTT""'''''

960 970 980 990 1000 1010 1020 1030

Station (ft)

Preferred Alternative Plan: Preferred Alt
River = 71 St. Channel Reach = Lower Reach RS = 30866Rlwra71 Sl. ChMtll R_h_L_RtlllCh RS_JOeb T1.ISlCholnMl-Ufl'llrH.mF_flIC~

1334+rTT"rrc.,..,..,...,..,~.,..,..rn""","""'""""""""""'rn""",,

960 970 980 990 1000 1010 1020 1030

Station (ft)

Preferred Alternative Plan: Preferred Alt

[ . IE .035 '1 . [ I . IE .035 .[ . I
1342 0 0 Legend 1342 0 0

3 3· ·3 3
5 5 5 5

1341
WS PF2 1341
WSPF 1.

1340 Ground 1340...
Ineff

1339 • 1339
§: Bank Sta §:
c: c:
.2 1338 ~ 13381'il
iii >

oS!m w
1337 1337

1336 1336

1335 1335

1334-J-,-.--r-r~~~~:""""'~,.,-...,.-.-,
920 940 960 980 100010201040106010801100

Station(ft)

960 980 1000 1020 1040 1060

Station (ft)

1334+r-r-r"-r-r-r-r.,...-r,,-.-r-.-r-,r-r-r,,.,.,...,.....,
940980 1000 1020 1040 1060

Station (ft)

960
1334+r~-r-r~TT"rr-~...,.~"-r-r~rrrr-,,

940



Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt
River" 71 St. Channel Reach" Lower Reach RS" 30499 71st 81. Channel RIver" 71 st. Channel Reach = Lower Reach Rs'" 30130 71st St. Channel

1334-h-,-..,.......,~::;::~::::;::~--,-.,......,..~.,..,--,
920 940 960 980 100010201040106010801100

Station (It)

Preferred Alternative Plan: Preferred Alt

WSPF2

WSPF1

Ground

•Bank Sta

Station (It)

Preferred Alternative Plan: Preferred Alt

1338

1340

1342 ~03~iE-.----- .035------.1 r--;----:--,

Legend

1336

1333-t-r"""""'T""T""-'-'-'-''''''''''''''''''''''''''''''''''''T""T""rr--,-,-,
940 960 980 1000 1020 1040 1060

Station (It)

Preferred Alternative Plan: Preferred Alt

-, 0
, . /. .035

Legend 1341 0 Legend3 13
5 5

WSPF2
1340 WSPF2

WSPF1 WSPF 1. .
Ground 1339 Ground... •lneff Bank Sta

• 1338
Bank Sta g g

c: c:
.2 1337 0
c;; ~
~ >

~w w
1336

1335

13341335

I· .035
1342 0

3
5

1341

1340

1339
g
c:
.2c;;
>
Q)

W
1337

~.11 SlChwInel RaKtI.~R.-dl RS_30083 71.tSlCMMel·u,.n-.F_o(Cuhwt

1340 I· .035 -I
Legend

WSPF2

1338 WSPF1·Ground...
lneff

•g 1336 " Bank Sta
c:
0

~
>
Q)

W 1334

1332

1330
985 990 995 1000 1005 1010 1015

Sta1ion (It)

Legend
.

WSPF2

WSPF 1.
Ground...

Ineff

•Bank Sta

r.035+-- .035-+.0351

1336

1340

1338

1334

1330-h-,..,..TT,..,..,..,..rr~TTrrrrT"T"T"T"TTT"T"."...,

970 980 990 1000 1010 1020 1030

Station (It)

1332

g
c:

i
w

Ground...

Legend

WSPF2

WSPF1

lneff

•Bank Sta

r.035+--.035-+.0351
1340

1338

1336

1332

1334

1330 +r~""''''''''''''''''''-'-''''''''''''''''''''''''''''''''''''T""T""rr--'-'-,
970 980 990 1000 1010 1020 1030

Station (It)

g
c:
.2

!
W

-



Preferred Alternative Plan: Preferred Alt
River II: Berneil Ditch Reach" Upper east Reach RS • 18195 Semell Ditch

r·025+ .018 ·11338 Legend

1337 WSPF2

WSPFl.
1336 Ground

Levee
1335 •is Bank Sta

<::
.Q 133416
>.,
W

1333

1332

1331

1330
940 960 980 1000 1020 1040

Station (ft)

Preferred Alternative Plan: Preferred Alt
River = Semeil Ditch Reach· Lower East Reach RS '" 17705 Berneil Ditch

r
025+ .018 ·11338 Legend

1337 WS PF 2

WSPFl
•1336 Ground

Levee
1335 •€ Bank Sta

<::

~ 1334
>.,
W

1333

1332

1331

1330
940 960 980 1000 1020 1040 1060

Station (ft)

Legend

WS PF 2

WSPFl

Ground

Levee

•Bank Sta

Legend

WSPF2

WSPF 1.
Ground

Levee

•Bank Sta

Plan: Preferred Alt

980 1000 1020 1040 1060

Station (ft)

960

940 960

Preferred Alternative

Station (ft)

Preferred Alternative Plan: Preferred All
River = Berneil Ditch Reach = Lower East Reach RS II: 17873 Berneil Ditch

River '" 8efneil Ditch Reach'" Upper East Reach RS" 16515 Berneil Ditch

1330 -h-,...",..,....,~:;::;:;;::;::;::;:;::;::;:;;::;::;::;:;::;::;:;!,,--r-r->
940

1331

1332

r·02~' .018 ·11338

1337

1336

1335
is
e
.Q 133416
>.,
W

1333

r·O~' .018

Legend 1340

WS PF2

WSPF 1 1338•
Ground

Levee

•Bank Sta € 1336
1<::

i.,
W 1334

1332

Legend

WS PF2

WSPFl
•

Ground...
Ineff

•Bank Sta

Plan: Preferred AltPreferred Alternative
ANet-l1 St, Ch.lnnel ReaeIl-UMwReec:ll RS -30000 71« St,Cl1llnnel·OowrwIr...m F_I1CllMIn

Rivet ,. Bemeil Ditch Reach'" Upper East Reach RS .. 17960 Bernell Ditch

1330+,..,...,._r_r,.,...rr-~rr;~"""T""T.,...,._r_r_r_r,.,...~~

985 990 995 1000 1005 1010 1015

Station (ft)

Preferred Alternative Plan: Preferred Alt

1332

1340 1<-'------.035------.j

1334

1338

1336

I· .018
1338 0

2
5

1337

1336

1335
€
<::
0

1334~
>.,
W

1333

1332

1331

1330
940 960 980 1000 1020 1040

Station (ft)

€
<::

i
W



Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt
River '" Bemeil Ditch Reach. Lower East Reach RS .. 17228 BerneiI Ditch RIver ~ 8emei1 Ditch Reach:ll; Lower Eat Re.c:h RS s 16530 Bemeil Ditch Riv« .. BerneiI Ditch ReIlCh" Lower East Reach RS .. 18055 Betne~ Ditch

13301330

~.025+ .018 ~.025+ .018 )1·1 I·I( .018 )1 . 1
1338 Legend 1338 0 Legend 1338 0 0 Legend2 2 2

5 5 5
WS PF2 WS PF2 WSPF2

1336 WSPFl 1336 WSPFl 1336 WSPFl. . .
Ground Ground Ground

L.
Levee Levee Levee

• • •
€ 1334 Bank Sta € 1334 Bank Sta € 1334 Bank Sta
c c c
0 0 .2
~ ~ iii

> >., Q) Q)

iii 1332 iii iii 1332

1328+-.-~,.,...,~~~:;:::;::::;::::;::;::~~,....,...,...,....,...,
940 960 980 1000 1020 1040 1060

Station (ft)

Preferred Alternative Plan: Preferred Alt

104010201000980960

Station (ft)

Preferred Alternative Plan: Preferred Alt

1328+-r-r--r-r.",-~.,,~~,......~~,......,--,...,....,

940
1328+r~..,...,..~~rr-""""""""-r-T.,....,...,...,....,...,....,.-rr-,...,

940 960 980 1000 1020 1040 1060

Station (ft)

Preferred Alternative Plan: Preferred All
R1v... e.n.it Ditch RMCh:ll; MIn. v"." ChnI AS .. 22527 Mountain View' Cha1ncII RN." B«neII DItch RMCh = Mtn. VIew' ChnI RS .. 22282 Mounillin View' 0I111'VWl Rtvw .. a.m.I DItch R..:h" MIn. View' ChnI RS. 22187 Mount.,. VIM' ChIfVWl

1338.O+-~-r-"--,.-.-,,.-,--r-'--r-r,-~,----,--,
950 960 970 980 990 1000 1010 1020 1030

Station (ft)

Legend

Ground

•Bank Sta

WS PF2

WSPFl

1--.03-+-.018~

1336+r,",",-n-,",",-n-,",",-rr"...,-rr.,...,..,-rr.,...,..,...,..,..,...,..,c;
960 970 980 990 1000 1010 1020 1030

Station (ft)

1346

1344

1338

€ 1342
c
o
~
iii
iii 1340

Legend

Ground

•Bank Sta

WSPF2

WSPFl

1337+r'"'"'....'"'"'...."...,...."...,...."...,.....,...,..,.....,...,..,c;
960 970 980 990 1000 1010 1020 1030

Station (ft)

1338

1341

1342

€ 1340
c

i
w 1339

Legend

Ground

•Bank Sta

WSPF2

WSPFl

1342.0

1341.5

1341.0

1340.5
€
c

~ 1340.0

~
w

1339.5

1339.0

1338.5

-



Legend

Ground

•BankSta

WS PF2

WSPF 1

Plan: Preferred AltPreferred Altemative

rov. >: e.n.t Dttch RM::tl. Mtn. VIew ChnI RS • 20000 Mcu'\tain VIew ChIl"lMl

1334

1338

1332+-~,.,...~,.,...~,.,...~....,_~....,_"""""",_""""""

960 970 980 990 1000 1010 1020 1030

Station (Ill

Preferred Alternative Plan: Preferred Alt

1336

1340

1342

r-.1-+ .018 )1
1338 Legend

WSPF2

WSPF11336 .
Ground

•Bank Sta

g 1334
c:

~
>
'"iii 1332

1330

Legend

Ground

•Bank Sta

WS PF2

WSPF1

Legend

WS PF2

WSPF1.
Ground

•Bank Sta

Plan: Preferred Alt

r--.03--+-.018----1

Preferred Altemative
rov.. 8emIIII DItch Ruc:h. Mtn. VIM¥ eM! RS. 21551 Mcu'ltaln VIM' 0\1IfV'MIl

1332

1338

1336

1334

r---.1-+-.018
1340

1336

1334+-~,.,...~,.,...~,.,......,...,....,_~....,_~,......,..,...,..,

960 970 980 990 1000 1010 1020 1030

Station (Il)

Preferred Alternative Plan: Preferred Alt

1340

1338

1342

1344

Legend

Ground

•Bank Sta

WS PF2

WSPF 1

Legend

WS PF2

WS PF 1.
Ground

•Bank Sta

Plan: Preferred Alt

r- .03---+- .018----+~

r--.03--+-.018

Preferred Altemative
Riv.-" BemeII OMch RectI,. Mm.~ ChnI RS. 21783 Mc:untIIin v_~

1342

1337

1335-+-~,-,---,-'---,~...-~r-""",,""""'-r-"--,

950 960 970 980 990 1000 1010 1020 1030

Station (Il)

Preferred Altemative Plan: Preferred Alt

1336

1341

1338

1342

1340

1340

g 1338
c:
.2
16
>
'"iii 1336

1334

g 1339
c:

i
iii

1332+r~"""~"""~"'~"'~"'~"'~T"1
960 970 980 990 1000 1010 1020 1030

Station(ll)

1330+r~....,_~,.....~,.....~err~",~",~"

960 970 980 990 1000 1010 1020 1030

Station (Il)

1328-t-~,-,---.-.---,~,-~,-,.......,......,..--,~--,

975 980 985 990 995 1000 1005 1010 1015

Station (Il)



Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt

Legend

Ground

•Bank Sta

WSPF 2

WSPF1

Legend

Ground

•Bank Sta

WS PF2

WSPF1

980 1000 1020 1040 1060

960 980 1000 1020 1040 1060

Station (II)

1
6
1«-----.018----))1

3

161~(--.018---)0)1
6

1

3 3
5 5

Station (II)

Preferred Alternative Plan: Preferred Alt
River: Bemel Ditch Reach" Lower Reach RS -13916 BerneR Ditch

River· Bemeil Ditch Reach = Lower Reach RS = 15242 BemeH Ditch

1324

1326

1322+r-r-r-rr~rT"lrr-"'--rTTT-r-r-rr~~G'~,

940

1334

1330

1328

1336

1332

1328

1330

1334

1332

1336

€
c:
o

~
W

€
c:
.2

~
W

Legend
,

WS PF2

WS PF 1.
Ground

•Bank Sta

161~(----·018----~

3

River = Bemeil Ditch Reach" Lower Reach RS. 15542 Berneil Ditch

1330

1336

1332

1334

1328

1326
940 960 980 1000 1020 1040

Station (II)

Preferred Alternative Plan: Preferred Alt
River = Bemell Ditch Reach" Lower Reach RS =14526 Bemeil Ditch

r·03+ .018 )1
1334 Legend

WSPF2

1332 WSPF1.
Ground

•Bank Sta

€ 1330

c:

~
>

.S1w 1328

1326

1324
940 960 980 1000 1020 1040 1060

Station (II)

€
c:

i
w

Legend

WSPF2

WSPF 1

Ground

•Bank Sta

Legend
,

WS PF2

WSPF 1.
Ground

•Bank Sta

980 1000 1020 1040 1060

Station (II)

980 1000 1020 1040 1060

960

960

161~(--.018---41)1 6 I
3 3
5 5

Station (II)

Preferred Alternative Plan: Preferred Alt
River = Bemeil Ditch ReaCh = lower Reach RS = 15041 Bemel Ditch

R.iver = Bemell Ditch Reach = Lower Reach RS· 15922 Semea Ditch

1328

1330

1332

1338

1336

1334

I· IE .018 +03~
1336 0

3
5

1334

€ 1332

c:

~
Q)

W 1330

€
c:

i
w

-. -



-
River = Bemeil Ditch Reach s Lower Reach RS.z 13740 BemeU Ditch River = Bemell Ditch Reach = Lower Reach RS = 12235 Bemell Ditch

Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt

1322-M-""""''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''-rTT'''''''-rTT''''''''''''
940 960 980 1000 1020 1040 1060 1080

Station (II)

Preferred Alternative Plan: Preferred Alt

960 980 1000 1020 1040 1060
1318+-_r_-r-.,--,......,c----.~_r___,____r___r___r___r__r_~

960 970 980 990 1000 1010 1020 1030 1040

Station (II)

Preferred Alternative Plan: Preferred Alt

I- .018 )1
1328

Legend

WS PF2

1326 WSPF1.
Ground...

Ineff

•€ 1324 Bank Sta
c
.2
iU
>
"iIi 1322

1320

Legend

WSPF2

WSPF1
•

Ground

•Bank Sla

Stalion (II)

Preferred Alternative Plan: Preferred Alt

1320-h-"TT""""'~"rT"""r,.--;~--rT""T"T"TT""""'~"rT"""r,.--;..,

940

1·1- .018 )1·1
1328 0 0

3 3

1327

1326

1325
€
c

~ 1324
>
"iIi

1323

1322

1321

Legend

WSPF2

WSPF 1.
Ground

•Bank Sla

1·1- .018 )1· I
1336 0 0

3 3

1334

1332

€ 1330
c
.2
iU
>
" 1328iIi

1326

1324

Riv... Bwn-'4 Ditch R-=h" Lc!w. RMC:l'I RS" 12183 5' .10' eonc:r.t. Box CuIV.-1ll, II e •.

I- .018 )1
Legend 1328 Legend

WS PF2 WS PF2

WSPF 1
1326 WSPF 1. .

Ground Ground
... ...

Ineff Ineff

• •Bank Sla € 1324 Bank Sta
c
0

~
>
"iIi 1322

1320

1318
960 970 980 990 10001010 1020 1030 1040

Slation(ll)

1<1------ .018 -----..,)[

1322

1324

1326

1328

1320

1318+---r-,-,~~-,----r--r--r-,...,~~-r--r---,

960 970 980 990 1000 1010 1020 1030 1040

Stalion (II)

R1Y. II Bem-il Ditch RMch" L.0iI't'. RMC:h RS .. 121113 S' x 10' ean.a.t. Box CWVIirtll, 6 e..

1318+--r-.,-.,--,......,-,-,._r___,____r___r___r___r_~-,-,

960 970 980 990 1000 1010 1020 1030 1040

Station (II)

1320

I- .018 )1
1328 Legend

WSPF 2

1326 WSPF 1.
Ground...

Ineff

•
€ 1324 Bank Sla €
c c
0

~iii
i; >

"iIi 1322 iIi



River. Semei! Olch Reach" Lower Reach RS" 12058 BerneR Ditch

1316+'--ro-ro-ro"""'~-ro""'""""""""*"""""",,,,,,-r,.-,
940 960 980 1000 1020 1040 1060

Station (Il)

Preferred Alternative Plan: Preferred Alt
River = Bemeil Ditch Reach = Lower Reach RS II: 10000 Bemeil Dil:ch

Preferred Alternative Plan: Preferred Alt Preferred Alternative Plan: Preferred Alt
River" Bemei Ditch Reach := Lower Reach RS .:'I: 11,(08 Bemei Ditch River &: Bernel Ditch Reach ,. Lower Reach RS • 10808 BemeN Ditch

I. I( .018 )1 I( .018 )1
1324 0 1322

3 Legend Legend

WSPF2 WSPF2

1322 WSPF 1
1320 WSPF 1

• .
Ground Ground

• •Bank Sta Bank Sta

g 1320 g 1318
c c

~
.Q
16

> >., .,
W 1318 W 1316

1316 1314

1314 1312
940 960 980 1000 1020 1040 1060 940 960 980 1000 1020 1040 1060

Station (Il) Station (Il)

Legend

WS PF2

WSPF 1.
Ground

•BankSta

Plan: Preferred AltPreferred Alternative

I·I( .018 )1
1326 0

3

1324

g 1322
c
.Q
16
>

.91
w 1320

1318

1320

1318

g
c

~ 1316
>.,
W

1314

(------.018------)

Legend

WSPF2

WSPF1.
Ground

•Bank Sta

1312+--,-,-.---,~___r~ ....~_,_,........,,...,_,_~....,
m ~ ~ ~1~1~1~1~1~

Station (Il)

- - -



'WITH RECOMMENDED ALTERNATIVE" HEC-RAS
HYDRAULICS REPORT & CULVERT TABLE
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Hydrologic Engineering Center
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PROJECT DATA
Project Title: Preferred Alternative
Project File: PrefAltrev01.prj
Run Date and Time: 10/18/02 9:20:46 AM

Project in English units

Project Description:
Scottsdale Rd Corridor Master Drainage
Berneil Ditch, Mountain View Ditch and
71st Street Cnannel
Existing Conditions/Preferred Alt
Profile No.1: 10-yr
6-hr
Profi le No.2: 100-yr 6-hr
Flow Rates Based on 15586B.DAT and
15586B10.DAT Existing Conditions HEC-1 Models

PLAN DATA

Plan Title: Preferred Alt
Plan File q:\15586\Final\Models\HEC-RAS\PrefAltrev01.p06

Geometry Title: Preferred Alternative, 40 foot bottom wi
Geometry File q:\15586\Final\Models\HEC-RAS\PrefAltrev01.g07

) Flow Title
Flow Fi le

UpPer 71 St Chanl Flow Reduction
q:\15586\Final\Models\HEC-RAS\PrefAltrev01.f01

Mulitple Openings =
Inline Weirs

Plan Summary Information:
Number of: Cross Sections = 76

Culverts 9
Bridges 0

Computational Information
Water surface calculation tolerance =
Critical depth calculaton tolerance =
Maximum number of interations =
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

o
o

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: UpPer 71 St Chanl Flow Reduction
Flow File q:\15586\Final\Models\HEC-RAS\PrefAltrev01.f01

Flow Data (ds)

River
71 St. Channel
71 St. Channel
71 St. Channel
71 St. Channel
71 St. Channel
71 St. Channel
Berneil Ditch
Berneil Ditch
Berneil Ditch
Bernei l Ditch
Bernei l Ditch

Reach RS
Lower Reach 37941
Lower Reach 37048
Lower Reach 34378
Lower Reach 34245
Lower Reach 33446
Lower Reach 32542
UpPer East Reach18515
Lower East Reach17873
Mtn. View Chnl 22527
Mtn. View Chnl 20527
Lower Reach 15922

PF 1
498

13
659
712
792
822
176

1009
169
456

1294

PF 2
1171
686

1461
1568
1655
1713
215

2027
359

1379
3013

Boundary Conditions

Berneil Ditch Lower Reach
Berneil Ditch Lower Reach

River Reach Profi le

PF 1
PF 2

Upstream Downstream

Normal S = .0027
Normal S = .0027



Changes in WS and EG

River Reach RS Profile
Tm6.65

Value
71 St. Chamel lower Reach 33352 PF 2 Known WS
71 St. Channel lower Reach 33352 PF 1 Known WS 1350.34
71 St. Channel lower Reach 33290 PF 2 Known WS 1356.34
71 St. Chamel lower Reach 33290 PF 1 Known WS 1350.34
71 St. Chamel lower Reach 32899 PF 2 Known WS 1354.51
71 St. Chamel lower Reach 32899 PF 1 Known WS 1350.34

GElJotETRY DATA

Geometry Title: Preferred Alternative, 40 foot bottom wi
Geometry File: q:\15586\Final\Models\HEC-RAS\PrefAltrev01.g07

Reach Connection Table

River Reach Upstream Boundary Downstream Boundary

71 St. Chamel lower Reach Bern/71 Jct
Berneil Ditch Upper East Reach Bern171 Jct
Berneil Ditch lower East Reach Bern171 Jct Bernei l Jnct
Bernei l Ditch Mtn. View Chnl Bernei l Jnct
Berneil Ditch lower Reach Bernei l Jnct

JUNCTION INFORMATION

Reach
lower Reach
lower Reach

Reach
lower East Reach
lower East Reach

Name: Berneil Jnct
Description: West Reach/lower East Reach/lower Reach
Momentum computation Method

Add Friction
Do Not Add Weight

length across Junction Tributary
River Reach River

Berneil Ditch lower East Reach to Berneil Ditch
Berneil Ditch Mtn. View Chnl to Berneil Ditch

Name: Bern/71 Jct
Description: 71 st ditch/Berneil lower East Reach/Berneil East Reach
Momentum computation Method

Add Friction
Do Not Add Weight

length across Junction Tributary
River Reach River

Berneil Ditch Upper East Reach to Berneil Ditch
71 St. Channel lower Reach to Berneil Ditch

length
110
160

length
82
50

Angle
45
10

Angle
o

45

)

CROSS SECTI ON
REACH: lower Reach

RIVER: 71 St. Channel
RS: 37941

INPUT
Description: 71st St. Channel
Station Elevation Data nun= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
974.9 1383 994.9 1383 995.1 1379.1 1000 1379.1 1004.9 1379.2

1005.2 1383 1025.2 1383

Manning's n Values nUlF 3
Sta n Val Sta n Val Sta n Val

974.9 .018 994.9 .018 1005.2 .018

Bank Sta: left Right lengths: left Channel Right Coeff Contr. Expan•
994.9 1005.2 133 133 133 .1 •3

CROSS SECTION RIVER: 71 St. Channel
REACH: lower Reach RS: 37808

INPUT
Description: 71st St. Channel
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
937.2 1383.2 973.5 1383.2 987.2 1383.8 992.5 1379.1 1000 1378.9

1007.5 1378.7 1013.5 1383.7 1024.1 1385.3 1063.5 1385.3

Manning's n Values nun= 3
Sta n Val Sta n Val Sta n Val

937.2 .05 987.2 .018 1013.5 .05

Bank Sta: left Right lengths: left Channel Right Coeff Contr. Expan.
987.2 1013.5 108 108 108 .1 .3

Left levee Station: 987.2 Elevation:

CROSS SECTION
REACH: lower Reach

RIVER: 71 St. Channel
RS: 37700

INPUT
Description: 71st St. Channel - Upstream Face of Culvert
Station Elevation Data nUlF 9

Sta Elev Sta Elev Sta Elev Sta Elev
939.3 1383.6 989.3 1383.6 989.5 1378.6 991 1378.6

1009 1378.6 1010.3 1378.6 1010.5 1383.7 1060.5 1383.7

Sta Elev
1000 1378.6

Manning's n Values nUlF 3



Sta n Val Sta n Val Sta n Val
939.3 .05 989.3 .018 1010.5 .05

Bank Sta: left Right lengths: left Channel Right
989.3 1010.5 85 85 85

Ineffective Flow num= 2
Sta l Sta R Elev Permanent

888 F
888 F

Coeff Contr. Ex~n.

.1 .3

CULVERT
REACH: lower Reach

RIVER: 71 St. Channel
RS: 37658

INPUT
Description: Paradise Dr., 2 - 10'x3'x83' CBC
Distance from Upstream XS = 1
Deck/Roadway Width = 82
Weir Coefficient 3
Upstream Deck/Roadway Coordinates

m.m= 2
Sta Hi Cord lo Cord Sta Hi Cord lo Cord
940 1383.69 1060 1383.69

9
Sta Elev Sta Elev

989.5 1378.6 991 1378.6
1010.5 1383.7 1060.5 1383.7

Upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev
939.3 1383.6 989.3 1383.6

1009 1378.6 1010.3 1378.6

Sta Elev
1000 1378.6

Manning's n Values
Sta n Val Sta

939.3 .05 989.3

nlllF 3
n Val Sta

.018 1010.5
n Val

.05

Bank Sta: left Right Coeff Contr. Expan.
989.3 1010.5 .1.3

Ineffective Flow nlllF 2
Sta l Sta R Elev Permanent

888 F
888 F

Downstream Deck/Roadway Coordinates
nlllF 2
Sta Hi Cord lo Cord Sta Hi Cord lo Cord
940 1382.93 1060 1382.93

Sta Elev Sta Elev
1000 1378.5 1010.5 1378.6

7
Sta Elev

989.5 1378.5

Downstream Bridge Cross Section Data
Station Elevation Data nlllF

Sta Elev Sta Elev
984.3 1382.9 989.3 1382.9

1010.7 1382.9 1060.7 1382.9

Manning's n Values
Sta n Val Sta

984.3 .1 989.3

nlllF 3
n Val Sta

.018 1010.7
n Val

.05

Bank Sta: left Right Coeff Contr.
989.3 1010.7 .1

Ineffective Flow nlllF 2
Sta l Sta R Elev Permanent

888 F
888 F

Expan.
.3

=Broad Crested

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

flow = .95
1383.69

Upst ream Enbankment side slope
Downstream Enbankment side slope
Maximum allowable submergence for weir
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Culverts =
Culvert Name Shape Rise Span
Paradi se Dr. Box 3 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 Exit loss Coef

1 83 .013 .5 1
Number of Barrels = 2
Upstream Elevation = 1378.59
Centerline Stations

Sta. Sta.
994.5 1005.5

Downstream Elevation = 1378.55
Centerline Stations

Sta. Sta.
994.5 1005.5

CULVERT OUTPUT Profile #PF 1
Culvert 10 : Paradise Dr.

Culv Q (ds)
# Barrels
Q Barrel (ds)
E.G. US. (ft)
W.S. US. (ft)
E.G. OS (ft)
W.S. OS (ft)
Delta EG (ft)

423.43
2

211.72
1384.04
1383.71
1383.13
1382.62

0.91

Culv Ful lngh (ft)
Culv Vel US (ft/s)
Cutv Vet OS (ft/s)
Culv Inv Et Up (ft)
Culv Inv El On (ft)
Culv Frctn ls (ft)
Cutv Ext lss (ft)
Culv Ent lss (ft)

83.00
7.06
7.06

1378.59
1378.55

0.26
0.26
0.39



Del ta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

1.09
1383.56
1384.04
Outlet

1381.59
1381.55

2.41

Q Wei r (ds)
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Subnerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

74.57
939.30

1060.50
0.00
0.44
0.35

42.14
1383.70

Warning: During the culvert inlet computations, the program could not balance the culvert/weir flow.
The reported inlet energy grade answer may not be valid.

CULVERT OUTPUT Profile #PF 2
Culvert 10 : Paradise Dr.

Culv Q (cfs)
# Barrels
Q Barrel (ds)
E.G. US. (ft)
W.S. US. (ft)
E.G. OS (ft)
W.S. OS (ft)
Del ta EG (ft)
Del ta WS (ft)
E.G. IC (ft)
LG. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

210.87
2

105.43
1385.61
1384.58
1385.44
1384.50

0.16
0.08

1385.46
1385.61
Outlet

1381.59
1381.55

1.51

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv VelDS (ft/s)
Culv Inv El Up (ft)
Culv Inv El On (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (ds)
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Subnerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

83.00
3.51
3.51

1378.59
1378.55

0.06

0.10
960.13
939.30

1060.50
0.42
2.00
1.91

231.55
1383.70

Warning: During the culvert inlet computations, the program could not balance the culvert/weir flow.
The reported inlet energy grade answer may not be valid.

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 37615

INPUT
Description: 71st St. Channel - Downstream Face of Culvert
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
984.3 1382.9 989.3 1382.9 989.5 1378.5 1000 1378.5 1010.5 1378.6

1010.7 1382.9 1060.7 1382.9

Manning's n Values
Sta n Val Sta

984.3 .1 989.3

num= 3
n Val Sta

.018 1010.7
n Val

.05 )
Bank Sta: Left Right Lengths: Left Channel Right

989.3 1010.7 272 272 272
Ineffective Flow num= 2

Sta L Sta R Elev Permanent
888 F
888 F

Coeff Contr. Expan.
.1 .3

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 37343

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
982.9 1382.4 987.9 1382.4

1013 1382.5 1013.3 1382.4

n Val
.05

Manning's n Values
Sta n Val Sta

982.9 .1 987.9

num=
n Val

.018

8
Sta Elev
992 1378.6

1063.3 1382.4

3
Sta

1013

Sta Elev
1000 1378.4

Sta Elev
1008 1378.2

Bank Sta: Left Right
987.9 1013

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
295 295 295

RIVER: 71 St. Channel
RS: 37048

Coeff Centro Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
940 1379.4 990.1 1379.4 990.3 1377.8 992.7 1377.3 1000 1377.3

1007.3 1377.3 1009.6 1377.6 1010.1 1379.5 1060 1379.5

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
940 .1 990.1 .018 1010.1 .1

Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan.
990.1 1010.1 136 136 136 .1 .3 )

CROSS SECTION RIVER: 71 St. Channel
REACH: Lower Reach RS: 36912

INPUT
Description: 71st St. Channel
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
937 1379.4 987 1379.4 987.2 1377.3 996.2 1376.4 1000 1376.4



1003.8 1376.3 1006.8 1377.1 1007.3 1379.7 1057.3 1379.7

Manning's n Values
Sta n Val
937 .1

nLllF 3
Sta n Val Sta
987 .02 1007.3

n Val
•1

Bank Sta: Left Right
987 1007.3

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
200 200 200

RIVER: 71 St. Channel
RS: 36712

Coeff Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data nLllF

Sta Elev Sta Elev
942.3 1376.3 992.3 1376.3

1007.8 1376.4 1057.8 1376.4

7
Sta Elev

995.3 1375.6
Sta Elev Sta Elev

1000 1375.6 1004.8 1375.6

Manning's n Values
Sta n Val Sta

942.3 .1 992.3

nlll1= 3
n Val Sta

.02 1007.8
n Val

•1

Bank Sta: Left Right
992.3 1007.8

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
48 48 48

RIVER: 71 St. Channel
RS: 36664

Coeff Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data nLllF 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
941.9 1375.8 991.9 1375.8 995.3 1375.2 1000 1375.2 1004.7 1375.2

1008.1 1375.8 1058.1 1375.8

Manning's n Values nLllF 3
Sta n Val Sta n Val Sta n Val

941.9 .1 991.9 .02 1008.1 .1

Bank Sta: Left Right
991.9 1008.1

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
85 85 85

RIVER: 71 St. Channel
RS: 36579

Coeff Contr. Expan.
.1 .3

)

INPUT
Description: 71st St. Channel
Station Elevation Data nLllF

Sta Elev Sta Elev
941.9 1375.6 991.9 1375.6

1006.9 1375.5 1011.9 1375.5

7
Sta Elev

995.2 1374.7
Sta Elev Sta Elev

1000 1374.7 1004.9 1374.7

Manning's n Values
Sta n Val Sta

941.9 .1 991.9

nLllF 3
n Val Sta

.02 1006.9
n Val

.035

Bank Sta: Left Right
991.9 1006.9

CROSS SECTI ON
REACH: Lower Reach

Lengths: Left Channel Right
273 273 273

RIVER: 71 St. Channel
RS: 36306

Coeff Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data nLllF

Sta Elev Sta Elev
937.46 1373.71 987.46 1373.71
1052.9 1373.65

6
Sta Elev

990.64 1372.86
Sta Elev Sta Elev

1000 1372.85 1002.9 1373.65

Manning's n Values
Sta n Val Sta

937.46 .035 987.46

nLllF 3
n Val Sta

.016 1002.9
n Val

.035

Bank Sta: Left Right
987.46 1002.9

CROSS SECT ION
REACH: Lower Reach

Lengths: Left Channel Right
73 73 73

RIVER: 71 St. Channel
RS: 36233

Coeff Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data nLllF

Sta Elev Sta Elev
935.3 1372.71 985.3 1372.71

1015.85 1372.64 1065.85 1372.64

7
Sta Elev

985.4 1372.21
Sta Elev Sta Elev

1000 1372.05 1015.75 1372.14

Manning's n Values
Sta n Val Sta

935.3 .035 985.3

nLllF 3
n Val Sta

.016 1015.85
n Val

.035

Bank Sta: Left Right
985.3 1015.85

CROSS SECT ION
REACH: Lower Reach

Lengths: Left Channel Right
145 145 145

RIVER: 71 St. Channel
RS: 36088

Coeff Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data num= 7



Sta Elev Sta Elev Sta Elev
934.6 1371.71 984.6 1371.71 984.7 1371.21

1016.1 1371. 71 1066.1 1371.71

Sta Elev
1000 1370.86

Sta Elev
1016 1371.21

Manning's n Values
Sta n Val Sta

934.6 .035 984.6

nun= 3
n Val Sta

.016 1016.1
n Val

.035

Bank Sta: Left Right
984.6 1016.1

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
243 243 243

RIVER: 71 St. Channel
RS: 35845

Coeff Contr. Expan.
.1 .3 )

INPUT
Description: 71st St. Channel
Station Elevation Data nun=

Sta Elev Sta Elev
934.6 1370.09 984.6 1370.09

1016.1 1370.09 1066.1 1370.09

7
Sta Elev

984.7 1369.59
Sta Elev

1000 1369.45
Sta Elev

1016 1369.59

Manning's n Values
Sta n Val Sta

934.6 .035 984.6

nun= 3
n Val Sta

.016 1016.1
n Val

.035

Bank Sta: Left Right
984.6 1016.1

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
352 352 352

RIVER: 71 St. Channel
RS: 35493

Coeff Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data nun=

Sta Elev Sta Elev
934.6 1368.08 984.6 1368.08

1016.1 1368.07 1066.1 1368.07

7
Sta Elev

984.7 1367.58
Sta Elev

1000 1367.25
Sta Elev

1016 1367.57

Manning's n Values
Sta n Val Sta

934.6 .035 984.6

nun= 3
n Val Sta

.016 1016.1
n Val

.035

Bank Sta: Left Right
984.6 1016.1

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
82 82 82

RIVER: 71 St. Channel
RS: 35411

Coeff Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data nun=

Sta Elev Sta Elev
934.5 1367.52 984.5 1367.52

1016.1 1367.53 1066.1 1367.53

7
Sta Elev

984.6 1367.02
Sta Elev

1000 1366.83
Sta Elev

1016 1367.03

)

Manning's n Values
Sta n Val Sta

934.5 .035 984.5

nun= 3
n Val Sta

.016 1016.1
n Val

.035

Bank Sta: Left Right
984.5 1016.1

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
100 100 100

RIVER: 71 St. Channel
RS: 35311

Coeff Contr. Expan.
.1 .3

INPUT
Description: 71st St. Channel
Station Elevation Data nun=

Sta Elev Sta Elev
911.3 1367.1 961.3 1367.1

1012.8 1366.44 1032.6 1366.61

9
Sta Elev Sta Elev

961.4 1366.6 987.2 1366.27
1032.7 1367.11 1082.71367.11

Sta
1000

Elev
1366

Manning's n Values
Sta n Val Sta

911.3 .025 961.3

nun= 3
n Val Sta

.016 1032.7
n Val

.025

Bank Sta: Left Right Lengths: Left Channel Right
961.3 1032.7 59 59 59

Ineffective Flow nun= 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr: Expan.
.1 .3

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 35252

INPUT
Description: 71st St. Channel
Station Elevation Data nun= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
987 1366.8 988 1366.8 994 1365 1000 1365.1 1006 1365.1

1010.2 1367.2 1011.2 1367.2

Manning's n Values nun= 3
Sta n Val Sta n Val Sta n Val
987 .035 988 .018 1010.2 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
988 1010.2 229 229 229 .1 .3

)



CROSS SECTI ON
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 35023

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
988.3 1365.4 989.3 1365.4

1009.3 1365.4 1010.3 1365.4

7
Sta Elev

994. 1 1363.7
Sta Elev Sta

1000 1363.8 1005.9
Elev
1364

Manning's n Values
Sta n Val Sta

988.3 .035 989.3

nlJlF 3
n Val Sta

.018 1009.3
n Val

.035

Bank Sta: Left Right
989.3 1009.3

Lengths: Left Channel Right
150 150 150

Coeff Contr. Expan.
.1 .3

CROSS SECT ION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 34873

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
989 1364.8 990 1364.8

1010.9 1365 1011.9 1365

7
Sta Elev

994.2 1363.4
Sta Elev Sta Elev

1000 1363.3 1005.9 1363.3

Manning's n Values
Sta n Val
989 .035

nlJlF 3
Sta n Val Sta
990 .018 1010.9

n Val
.035

Bank Sta: Left Right
990 1010.9

Lengths: Left Channel Right
200 200 200

Coeff Contr. Expan.
.1 .3

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 34673

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
988.4 1364.6 989.4 1364.6

1010.4 1364.4 1011.4 1364.4

7
Sta Elev

993.8 1362.7
Sta Elev Sta Elev

1000 1362.7 1006.2 1362.7

Manning's n Values
Sta n Val Sta

988.4 .035 989.4

nlJlF 3
n Val Sta

.018 1010.4
n Val

.035

Bank Sta: Left Right
989.4 1010.4

Lengths: Left Channel Right
295 295 295

Coeff Contr. Expan.
.1 .3

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 34378

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
956.2 1363.6 961.2 1363.6

1032 1360.9 1057 1360.9

7
Sta Elev

992.2 1354.5
Sta Elev Sta Elev

1000 1354.5 1007.8 1354.5

Manning's n Values
Sta n Val Sta

956.2 .035 961.2

nlJlF
n Val

.03

3
Sta

1032
n Val

.035

Bank Sta: Left Right
961.2 1032

Lengths: Left Channel Right
40 40 40

Coeff Contr. Expan.
.1 .3

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 34338

Sta Elev
989 1354.28

1055 1361.35

INPUT
Description: 71st St. Channel -, Upstream Face of Culvert
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev
969 1361.35 970 1361.35 972 1354.28

1011 1354.28 1028 1354.28 1030 1361.35

Sta Elev
1000 1354.28

Manning's n Values
Sta n Val
969 .035

nlJlF
Sta n Val
970 .03

3
Sta

1030
n Val

.035

Expan.
.5

Coeft Contr.
.3

Right
31

RIVER: 71 St. Channel
RS: 34322

Right Lengths: Left Channel
1030 31 31

nlJlF 2
Elev Permanent

Bank Sta: Left
970

Ineffective Flow
Sta L Sta R

888 F
888 F

CULVERT
REACH: Lower Reach

INPUT
Description: Mescal Drive 2-10'x6'x30'
Distance from Upstream XS = 1
Deck/Roadway Width 25
Wei r Coeff ici ent 3
Upstream Deck/Roadway Coordinates

m.m= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord



970 1361.61 1030 1361.61

Upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev
969 1361.35 970 1361.35

1011 1354~28 1028 1354.28

n Val
.035

Manning's n Values
Sta n Val
969 .035

num=
Sta n Val
970 .03

9
Sta Elev
972 1354.28

1030 1361.35

3
Sta

1030

Sta Elev
989 1354.28

1055 1361.35

Sta Elev
1000 1354.28

)

Bank Sta: Left
970

Ineffective Flow
Sta L Sta R

888 F
888 F

Right Coeff Contr.
1030 .3

num= 2
Elev Permanent

Expan.
.5

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
970 1360.72 1030 1360.72

Sta Elev
1000 1353.8

Sta Elev
989 1353.8

1055 1361.05

n Val
.02

num=
Sta n Val
970 .03

Manning's n Values
Sta n Val
969 .035

Downstream Bridge Cross Section Data
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev
969 1361.05 970 1361.05 972 1353.8

1011 1353.8 1028 1353.8 1030 1361.05

3
Sta

1030

Bank Sta: Left
970

Ineffective Flow
Sta L Sta R

888 F
888 F

Right Coeff Contr.
1030 .3

num= 2
Elev Permanent

Expan.
.5

Upstream Enbankment side slope = 0 horiz. to 1.0 vertical
Downstream Enbankment side slope 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .95
Elevation at which weir flow begins = 1361.61
Energy head used in spillway design
Spillway height used in deslgn
~eir crest shape = Broad Crested

Number of Culverts =
Culvert Name Shape Rise Span
Culvert #1 Box 6 10
FH~A Chart # 8 - flared wingwalls
FH~A Scale # 1 - ~ingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef

1 30 .013 .5 1
Number of Barrels = 2
Upstream Elevation = 1354.28
Centerline Stations

Sta. Sta.
994 1006

Downstream Elevation = 1353.8
Centerline Stations

Sta. Sta.
994 1006

CULVERT OUTPUT Profile #PF 1
Culvert 10 : Culvert #1

Culv Q. (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
~.S. US. (ft)
E.G. OS (tt)
~.S. OS (ft)
Delta EG (ft)
Delta ~S (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv ~S Inlet (ft)
Culv ~S OUtlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

659.00
2

329.50
1359.88
1359.34
1359.21
1358.61

0.67
0.73

1359.43
1359.88
Outlet

1358.38
1358.61

1.86
3.23

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv VelDS (ft/s)
Culv Inv El Up (ft)
Culv Inv El On (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q ~ei r (cfs)
~eir Sta Lft (ft)
~eir Sta Rgt (ft)
~eir Subnerg
~eir Max Depth (ft)
~eir Avg Depth (ft)
~r Flw Area (sq ft)
Min El ~eir Flow (ft)

8.05
6.85

1354.28
1353.80

0.04
0.13
0.50

1361.62

CULVERT OUTPUT Profile #PF 2
Culvert 10 : Culvert #1

Culv Q (cfs) 986.32 Culv Ful Lngh (ft) 30.00
# Barrels 2 Culv Vel US (ft/s) 8.22
Q Barrel (cfs) 493.16 Culv VelDS (ft/s) 8.22
E.G. US. (ft) 1363.04 Culv Inv El Up (ft) 1354.28
~.S. US. (ft) 1362.91 Culv Inv El On (ft) 1353.80
E.G. OS (ft) 1361.56 Culv Frctn Ls (ft) 0.07
~.S. OS (ft) 1361.40 Culv Ext Lss (ft) 0.88
Delta EG (ft) 1.47 Culv Ent Lss (ft) 0.52



Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

1.51
1362.63
1363.04
Outlet

1360.28
1359.80

4.23

Q Weir (ds)
Weir Sta lft (ft)
Weir Sta Rgt (ft)
Weir Sul:xnerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

474.68
969.00

1055.00
0.01
1.68
1.50

128.93
1361.62

CROSS SECTION
REACH: lower Reach

RIVER: 71 St. Channel
RS: 34307

Sta Elev
989 1353.8

1055 1361.05

INPUT
Description: 71st St. Channel -, Downstream Face of Culvert
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev
969 1361.05 970 1361.05 972 1353.8

1011 1353.8 1028 1353.8 1030 1361.05

Sta Elev
1000 1353.8

Manning's n Values
Sta n Val
969 .035

num=
Sta n Val
970 .03

3
Sta n Val

1030 .02

Expan.
.5

Coeff Cont r .
.3

Right
62

RIVER: 71 St. Channel
RS: 34245

Right lengths: left Channel
1030 62 62

num= 2
Elev Permanent

Bank Sta: left
970

Ineffective Flow
Sta l Sta R

888 F
888 F

CROSS SECT ION
REACH: lower Reach

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
973.1 1360.5 974.1 1360.5

1003.8 1353.5 1027 1360

n Val
.02

Manning's n Values
Sta n Val Sta

973.1 .035 974.1

num=
n Val

.03

8
Sta Elev Sta Elev
991 1355.7 996.2 1353.5

1052 1360

3
Sta

1027

Sta Elev
1000 1353.5

Bank Sta: left Right
974.1 1027

lengths: Left Channel Right
413 413 413

Coeff Contr. Expan.
.1 .3

CROSS SECT ION
REACH: lower Reach

RIVER: 71 St. Channel
RS: 33832

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
974 1357.5 984 1357.5

1016 1357.5 1024 1357.5

7
Sta Elev
996 1351.5

Sta Elev
1000 1351.5

Sta Elev
1004 1351.5

Manning's n Values
Sta n Val
974 .025

num=
Sta n Val
984 .018

3
Sta

1016
n Val

.025

Bank Sta: left Right
984 1016

Lengths: left Channel Right
386 386 386

Coeff Contr. Expan.
.1 .3

CROSS SECTION
REACH: lower Reach

RIVER: 71 St. Channel
RS: 33446

INPUT
Description: 71st St. Channel
Station Elevation Data num=

Sta Elev Sta Elev
973.2 1355.9 983.2 1355.9

1016.8 1355.9 1023.2 1355.9

7
Sta Elev
996 1349.5

Sta Elev
1000 1349.5

Sta Elev
1004 1349.5

Manning's n Values
Sta n Val Sta

973.2 .025 983.2

num= 3
n Val Sta

.018 1016.8
n Val

.25

Bank Sta: left Right
983.2 1016.8

Lengths: left Channel Right
33 33 33

Coeff Contr. Expan.
.1 .3

CROSS SECTION
REACH: lower Reach

RIVER: 71 St. Channel
RS: 33413

INPUT
Description: 71st St. Channel - Upstream Face of Culvert
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
981 1355.6 984 1355.6 984.5 1349.8 1000 1349.8 1015.5 1349.8

1021.3 1355.7 1041.3 1355.7

Manning's n Values
Sta n Val
981 .035

num= 3
Sta n Val Sta
984 .03 1021.3

n Val
.1

Bank Sta: left Right lengths: left Channel Right
984 1021.3 61 61 61

Ineffective Flow num= 2
Sta l Sta R Elev Permanent

Coeff Contr. Expan.
.3 .5



888 F
888 F

CULVERT
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 33382

INPUT
Description: Sahuaro Drive 3-10'x5'x60'
Distance from Upstream XS = 1
Deck/Roadway Uidth = 40
Ueir Coefficient 3
Upstream Deck/Roadway Coordinates

nUlF 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
978 1356.8 1042 1356.8

Upstream Bridge Cross Section Data
Station Elevation Data nUlF

Sta Elev Sta Elev
981 1355.6 984 1355.6

1021.3 1355.7 1041.3 1355.7

7
Sta Elev

984.5 1349.8
Sta Elev Sta Elev

1000 1349.8 1015.5 1349.8

Manning's n Values
Sta n Val
981 .035

nUlF 3
Sta n Val Sta
984 .03 1021.3

n Val
.1

Bank Sta: Left Right Coeff Contr. Expan.
984 1021.3 .3.5

Ineffective Flow nUlF 2
Sta L Sta R Elev Permanent

888 F
888 F

Downstream Deck/Roadway Coordinates
nUlF 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
950 1356.22 1050 1356.22

Downstream 8ridge Cross Section Data
Station Elevation Data nUlF 7

Sta Elev Sta Elev Sta Elev
959 1355.1 984 1355.1 984.5 1349.3

1021.3 1355.2 1046.3 1355.2

Sta Elev Sta Elev
1000 1349.3 1015.5 1349.3

Manning's n Values
Sta n Val
959 .1

nun= 3
Sta n Val Sta n Val
984 .03 1021.3 .1

= Broad Crested

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

flow = .95
1357.38

Bank Sta: Left Right Coeff Contr. Expan.
984 1021.3 .3.5

Ineffective Flow nUlF 2
Sta L Sta R Elev Permanent

888 F
888 F

Upstream Enbanlanent side slope
Downstream Enbanlanent side slope
Maximum allowable submergence for weir
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in desIgn
Ueir crest shape

Number of Culverts =
Culvert Name Shape Rise Span
Culvert #1 Box 5 10
FHUA Chart # 8 - flared wingwalls
FHUA Scale # 1 - Uingwall flared 30 to 75 deg.
Solution Criteria =Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef

1 60 .013 .5 1
Number of Barrels = 3
Upstream Elevation = 1349.8
Centerline Stations

Sta. Sta. Sta.
989.5 1000 1010.5

Downstream Elevation = 1349.3
Centerline Stations

Sta. Sta. Sta.
989.5 1000 1010.5

CULVERT OUTPUT Profile #PF
Culvert 10 : Culvert #1

)

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
u.S. US. (ft)
E.G. OS (tt)
u.S. OS (ft)
Delta EG (ft)
Delta US (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv US Inlet (ft)
Culv US Outlet (ft)
Culv Nml Depth (ft)

792.00
3

264.00
1354.68
1354.14
1353.39
1352.02

1.29
2.12

1354.27
1354.68
Outlet

1352.59
1351.56

1.99

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv VelDS (ft/s)
Culv Inv El Up (ft)
Culv Inv El On (ft)
Culv Frctn ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (cfs)
Ueir Sta Lft (ft)
Ueir Sta Rgt (ft)
Weir Submerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)

9.47
11.71

1349.80
1349.30

0.30
0.29
0.70

)



Culv Crt Depth (ft) 2.79 Min El Yeir Flow (ft) 1357.38

Note: The flow in the culvert is entirely supercritical.

CULVERT OUTPUT Profile #PF 2
Culvert ID : Culvert #1

Culv Q (ds)
# Barrels
Q Barrel (ds)
E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Del ta EG (ft)
Del ta YS (ft)
E.G. IC (ft)
E.G. DC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv YS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

1264.50
3

421.50
1358.47
1358.00
1357.24
1356.65

1.23
1.35

1357.63
1358.47
OUtlet

1354.80
1354.30

3.81

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv VelDS (ft/s)
Culv Inv El Up (ft)
Culv Inv El On (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Yei r (ds)
Yeir Sta Lft (ft)
Yeir Sta Rgt (ft)
Yeir Submerg
Yeir Max Depth (ft)
Yeir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Yeir Flow (ft)

60.00
8.43
8.43

1349.80
1349.30

0.17
0.52
0.55

390.50
981.00

1041.30
0.00
1.67
1.67

100.72
1357.38

CROSS SECT ION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 33352

INPUT
Description: 71st St. Channel - Downstream Face of Culvert
Station Elevation Data nun: 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
959 1355.1 984 1355.1 984.5 1349.3 1000 1349.3 1015.5 1349.3

1021.3 1355.2 1046.3 1355.2

Manning's n Values
Sta n Val
959 .1

nun: 3
Sta n Val Sta
984 .03 1021.3

n Val
•1

Bank Sta: Left Right Lengths: Left Channel Right
984 1021.3 62 62 62

Ineffective Flow nun: 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr. Expan.
.3 .5

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 33290

INPUT
Description: 71st St. Channel

7Station Elevation Data nun:
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

958.5 1355.3 978.5 1355.3 993.5 1349.1 1000 1349.2 1006.5 1349.2
1018.5 1354.9 1038.5 1354.9

Manning's n Values nun: 3
Sta n Val Sta n Val Sta n Val

958.5 .1 978.5 .03 1018.5 .1

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
978.5 1018.5 391 391 391 .1 .3

CROSS SECTION RIVER: 71 St. Channel
REACH: Lower Reach RS: 32899

INPUT
Description: 71st St. Channel - Upstream Face of Culvert
Station Elevation Data nun: 7

Sta Elev Sta Elev Sta Elev Sta
973.9 1354.4 993.9 1354.4 995.1 1342 1000

1006.2 1354.4 1026.2 1354.4

Elev
1342

Sta
1005

Elev
1342

Manning's n Values
Sta n Val Sta

973.9 .1 993.9

nun: 3
n Val Sta

.018 1006.2
n Val

.1

Bank Sta: Left Right Lengths: Left Channel Right
993.9 1006.2 357 357 357

Ineffective Flow nun: 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr. Expan.
.3 .5

CULVERT
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 32713

INPUT
Description: Shea Boulevard 1-10'x9'x341'
Distance from Upstream XS = 15
Deck/Roadway Yidth = 340
Yeir Coefficient 3
Upstream Deck/Roadway Coordinates

nun: 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
984 1354.33 1016 1354.33

Upstream Bridge Cross Section Data
Station Elevation Data nun: 7



Sta Elev Sta Elev Sta
973.9 1354.4 993.9 1354.4 995.1

1006.2 1354.4 1026.2 1354.4

Elev
1342

Sta
1000

Elev
1342

Sta
1005

Elev
1342

Manning's n Values
Sta n Val Sta

973.9 .1 993.9

m.rn= 3
n Val Sta

.018 1006.2
n Val

•1

Bank Sta: Left Right Coeff Contr. Expan.
993.9 1006.2 .3.5

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

)

Downstream Deck/Roadway Coordinates
nlllF 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
984 1351 1016 1351

Downstream Bridge Cross Section Data
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev
964.4 1349.4 984.4 1349.4 994 1340.66

1015.1 1350.2 1035.1 1350.2

Sta Elev
1000 1340.66

Sta Elev
1006 1340.66

Manning's n Values
Sta n Val Sta

964.4 .018 984.4

nlllF 3
n Val Sta

.018 1015.1
n Val

.1

Bank Sta: Left Right Coeff Contr.
984.4 1015.1 .3

Ineffective Flow nlllF 2
Sta L Sta R Elev Permanent

888 F
888 F

Expan.
.5

=Broad Crested

)

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95flow::

Upstream Errbankment side slope
Downstream Errbankment side slope
Maximum allowable submergence for weir
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
~eir crest shape

Number of Culverts =

Culvert Name Shape Rise Span
Culvert #1 Box 9 10
FHWA Chart # 8 - flared wingwalls
FH~A Scale # 1 - ~ingwall flared 30 to 75 deg.
Solution Criteria =Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef

15 341 .013 .5 1
Upstream Elevation:: 1342

Centerline Station:: 1000
Downstream Elevation:: 1340.66

Centerline Station:: 1000

CULVERT OUTPUT Profile #PF 1
Culvert 10 : Culvert #1

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
~.S. US. (ft)
E.G. OS (ft)
~.S. OS (ft)
Delta EG (ft)
Delta ~S (ft)
E.G. IC (ft)
E.G. DC (ft>
Culvert Control
Culv ~S Inlet (ft)
Culv ~S OUtlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

792.00
1

792.00
1352.15
1350.34
1348.87
1347.12

3.28
3.22

1351.36
1352.15
Outlet

1347.80
1347.12

5.74
5.80

Culv Ful Lngh (ft)
culv Vel US (ft/s)
Culv VelDS (ft/s)
Culv Inv El Up (ft)
Culv Inv El On (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (cfs)
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
~eir Submerg
~eir Max Depth (ft)
~eir Avg Depth (ft)
~r Flw Area (sq ft)
Min El ~eir Flow (ft)

13.66
12.25

1342.00
1340.66

1.24
0.59
1.45

1354.34

Note:

Note:

Note:

The user has entered known energy, a known water surface, or a change in water surface.
Therefore, no hydraulic properties were computed through the culvert.
During supercritical analysis, the culvert direct step method went to normal depth. The
program then assumed normal depth at the outlet.
During the supercritical calculations a hydraulic jump occurred inside of the culvert.

CULVERT OUTPUT Profile #PF 2
Culvert 10 : Culvert #1

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
~.S. US. (ft)
E.G. OS (ft)
~.S. OS (ft)
Delta EG (ft)
Delta ~S (ft)
E.G. IC (ft)
E.G. DC (ft)

1163.16
1

1163.16
1356.53
1354.51
1351.92
1351.26

4.62
3.25

1356.29
1356.53

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel OS (ft/s)
Culv Inv El Up (ft)
Culv Inv El On (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q ~eir (cfs)
~eir Sta Lft (ft)
Weir Sta Rgt (ft)

341.00
12.92
12.92

1342.00
1340.66

1.38
1.94
1.30

491.84
973.90

1026.20

)



Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

Outlet
1351.00
1349.66

7.49

Weir Subnerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

0.00
2.19
2.14

112.02
1354.34

Note: The user has entered known energy, a known water surface, or a change in water surface.
Therefore, no hydraulic properties were computed through the culvert.

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 32542

INPUT
Description: 71st St. Channel - Downstream Face of Culvert
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev
964.4 1349.4 984.4 1349.4 994 1340.66 1000 1340.66

1015.1 1350.2 1035.1 1350.2

Sta Elev
1006 1340.66

Manning's n Values
Sta n Val Sta

964.4 .018 984.4

num= 3
n Val Sta

.018 1015.1
n Val

•1

Bank Sta: Left Right Lengths: Left Channel Right
984.4 1015.1 150 150 150

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr. Expan.
.3 .5

CROSS SECT ION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 32392

INPUT
Description: 71st St. Channel

7Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

964.4 1348.9 984.4 1348.9 999.5 1340.2 1000 1340.2 1000.5 1340.2
1015.1 1349.8 1035.1 1349.8

Manning's n Values num= 3
Sta. n Val Sta n Val Sta n Val

964.4 .018 984.4 .018 1015.1 .1

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
984.4 1015.1 368 368 368 .1 .3

CROSS SECTION RIVER: 71 St. Channel
REACH: Lower Reach RS: 32024

INPUT
Description: 71st St. Channel - Upstream Face of Culvert
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
969.3 1345.2 989.3 1345.2 990.91 1336.38 1000 1336.38 1008.5 1336.38

1008.7 1345.2 1028.7 1345.2

Manning's n Values
Sta n Val Sta

969.3 .018 989.3

num= 3
n Val Sta

.018 1008.7
n Val

.1

Bank Sta: Left Right Lengths: Left Channel Right
989.3 1008.7 72 72 72

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr. Expan.
.3 .5

CULVERT
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 31988

7
Sta Elev

990.91 1336.38

INPUT
Description: Cochise Road 2-8'x6'x70'
Distance from Upstream XS = 1
Deck/Roadway Width 70
Weir Coefficient 3
Upstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
987 1344.35 1012 1344.35

Upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev
969.3 1345.2 989.3 1345.2

1008.7 1345.2 1028.7 1345.2

Sta Elev Sta Elev
1000 1336.38 1008.5 1336.38

Manning's n Values
Sta n Val Sta

969.3 .018 989.3

num= 3
n Val Sta

.018 1008.7
n Val

.1

Bank Sta: Left Right Coeff Contr. Expan.
989.3 1008.7 .3.5

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Downstream Deck/Roadway Coordinates



nlllF 2
Sta Hi Cord lo Cord
987 1344.35

Sta Hi Cord lo Cord
1012 1344.35

Downstream Bridge Cross Section Data
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev
984.83 1345.08 989.83 1345.11 990.11 1336.43
1012.2 1345.3 1013.2 1345.3 1013.3 1346

Sta Elev Sta Elev
1000 1336.43 1010.08 1336.43

)
Manning's n Values

Sta n Val Sta
984.83 .03 989.83

nlllF 3
n Val Sta

.018 1012.2
n Val

.03

Coeff Contr.
. 3

Bank Sta: left Right
989.83 1012.2

Ineffective Flow num= 2
Sta l Sta R Elev Permanent

888 F
888 F

Expan .
.5

=Broad Crested

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95flow =
Upstream Enbankment side slope
Downstream Enbankment side slope
Maximum allowable submergence for weir
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in deSIgn
Weir crest shape

Number of Culverts = 1

Culvert Name Shape Rise Span
Culvert #1 Box 6 8
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

1 70 .013 .5 1
Number of Barrels = 2
Upstream Elevation = 1336.38
Centerline Stations

Sta. Sta.
995.5 1004.5

Downstream Elevation = 1336.43
Centerline Stations

Sta. Sta.
995.5 1004.5

CULVERT OUTPUT Profile #PF 1 )
Culvert 10 : Culvert #1

Culv Q eds)
# Barrels
Q Barrel eds)
E.G. US. eft)
W.S. US. eft)
E.G. OS eft)
W.S. OS eft)
Delta EG eft)
Delta WS eft)
E.G. IC eft)
E.G. OC eft)
Culvert Control
Culv WS Inlet eft)
Culv WS Outlet eft)
Culv Nml Depth eft)
Culv Crt Depth eft)

m.28
2

388.64
1345.20
1344.76
1344.02
1343.50

1.17
1.26

1343.44
1345.20
Outlet

1342.38
1342.43

4.18

Culv Ful lngh eft)
Culv Vel US eft/s)
Culv VelDS eft/s)
Culv Inv El Up eft)
Culv Inv El On eft)
Culv Frctn ls eft)
Culv Ext lss eft)
Culv Ent lss eft)
Q Weir eds)
Weir Sta lft eft)
Weir Sta Rgt eft)
Weir Submerg
Weir Max Depth eft)
Weir Avg Depth eft)
Wr Flw Area esq ft)
Min El Weir Flow eft)

70.00
8.10
8.10

1336.38
1336.43

0.17
0.49
0.51

44.72
989.30

1008.70
0.00
0.84
0.84

16.26
1344.36

Warning: During the culvert inlet computations, the program could not balance the culvert/weir flow.
The reported inlet energy grade answer may not be valid.

CULVERT OUTPUT Profile #PF 2
Culvert 10 : Culvert #1

Culv Q eds)
# Barrels
Q Barrel (ds)
E.G. US. (ft)
W.S. US. (ft)
E.G. OS (ft)
W.S. OS eft)
Del ta EG (ft)
Delta WS (ft)
E.G. IC eft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet eft)
Culv Nml Depth (ft)
Culv Crt Depth eft)

843.48
2

421.74
1347.78
1346.81
1346.93
1345.78

0.85
1.03

1346.97
1347.78
Outlet

1342.38
1342.43

4.42

Culv Ful lngh (ft)
Culv Vel US (ft/s)
Culv VelDS eft/s)
Culv Inv El Up eft)
Culv Inv El On eft)
Culv Frctn ls eft)
Culv Ext lss eft)
Culv Ent lss (ft)
Q Wei reds)
Weir Sta lft (ft)
Weir Sta Rgt (ft)
Weir Submerg
Weir Max Depth eft)
Weir Avg Depth (ft)
Wr Flw Area esq ft)
Min El Weir Flow (ft)

70.00
8.79
8.79

1336.38
1336.43

0.20
0.05
0.60

869.52
969.30

1028.70
0.31
3.44
2.86

170.08
1344.36 )

CROSS SECTION
REACH: lower Reach

RIVER: 71 St. Channel
RS: 31952

INPUT
Description: 71st St. Channel - Downstream Face of Culvert
Station Elevation Data nlllF 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev



984.83 1345.08 989.83 1345.11 990.11 1336.43
1012.2 1345.3 1013.2 1345.3 1013.3 1346

1000 1336.43 1010.08 1336.43

Manning's n Values
Sta n Val Sta

984.83 .03 989.83

num= 3
n Val Sta

.018 1012.2
n Val

.03

Bank Sta: Left Right Lengths: Left Channel Right
989.83 1012.2 295 295 295

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr. Ex~n.

.3 .5

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 31657

INPUT
Description: 71st St. Channel
Station Elevation Data nUJF

Sta Elev Sta Elev
979.77 1343.4 979.78 1340.95

1012.68 1343.4 1017.68 1343.4

7
Sta Elev Sta Elev Sta Elev

984.78 1340.95 999.44 1336.5 1000.5 1336.57

Manning's n Values
Sta n Val Sta

979.77 .018 984.78

num= 3
n Val Sta

.018 1012.68
n Val

.018

Bank Sta: Left Right
984.78 1012.68

Lengths: Left Channel Right
365 365 365

Coeff Contr. Expan.
.1 .3

CROSS SECTI ON
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 31292

INPUT
Description: 71st St. Channel - Upstream Face of Culvert
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev
979.9 1344 980 1342.2 985 1342.2 986.1 1335.58

1013.93 1335.62 1017 1342.2 1018 1342.2 1018.1 1344

Sta Elev
1000 1335.8

Manning's n Values
Sta n Val

979.9 .03

num=
Sta n Val
985 .018

3
Sta n Val

1017 .03

Ex~n.
.5

Coeff Contr.
.3

Right
100

RIVER: 71 St. Channel
RS: 31242

Right Lengths: Left Channel
1017 100 100

nUJF 2
Elev Permanent

Bank Sta: Left
985

Ineffective Flow
Sta L Sta R

888 F
888 F

CULVERT
REACH: Lower Reach

INPUT
Description: 3 - 8' x 5' RCBC @ Gold Dust
Distance from Upstream XS = 1
Deck/Roadway \.Ii dth 70
\.Ieir Coefficient 3
Upstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
975 1342.1 1020 1342.1

Upstream Bridge Cross Section Data
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
979.9 1344 980 1342.2 985 1342.2 986.1 1335.58 1000 1335.8

1013.93 1335.62 1017 1342.2 1018 1342.2 1018.1 1344

Manning's n Values nUJF 3
Sta n Val Sta n Val Sta n Val

979.9 .03 985 .018 1017 .03

Bank Sta: Left Right Coeff Contr. Expan.
985 1017 .3 .5

Ineffective Flow nUJF 2
Sta L Sta R Elev Permanent

888 F
888 F

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
960 1341.2 1030 1341.2

Downstream Bridge Cross Section Data
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
968.9 1343 969 1341.3 986 1334.9 1000 1334.9 1014 1334.9

1024 1341.9 1024.1 1343

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

968.9 .035 969 .035 1024 .035

Bank Sta: Left Right Coeff Contr. Expan.
969 1024 .3 .5

Ineffective Flow num= 2



Sta L
888
888

Sta R
F
F

Elev Permanent

=Broad Crested

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95flow =
Upstream Enbankment side slope
Downstream Enbankment side slope
Maximum allowable submergence for weir
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Yeir crest shape

Number of Culverts =
Culvert Name Shape Rise Span
Gold Dust Box 5 8
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

3.5 93 .013 .5 1
Number of Barrels = 3
Upstream Elevation = 1335.7
Centerline Stations

Sta. Sta. Sta.
991 1000 1009

Downstream Elevation = 1334.9
Centerline Stations

Sta. Sta. Sta.
991 1000 1009

CULVERT OUTPUT Profile #PF
Culvert 10 : Gold Dust

Culv Q (ds)
# Barrels
Q Barrel (ds)
E.G. US. (ft)
W.S. US. (ft)
E.G. OS (ft)
W.S. OS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

822.00
3

274.00
1341.45
1340.97
1340.28
1339.70

1.17
1.26

1341.05
1341.45
Outlet

1339.13
1339.70

2.44
3.32

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv VelDS (ft/s)
Culv Inv El Up (ft)
Culv Inv El On (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Wei r (ds)
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Submerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area esq ft)
Min El Weir Flow (ft)

9.99
7.13

1335.70
1334.90

0.19
0.21
0.78

1342.11

CULVERT OUTPUT Profile #PF 2
Culvert 10 : Gold Dust

Culv Q (ds)
# Barrels
Q Barrel (ds)
E.G. US. (ft)
W.S. US. (ft)
E.G. OS eft)
W.S. OS eft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet eft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

1211.09
3

403.70
1344.81
1344.13
1342.52
1342.02

2.28
2.11

1344.31
1344.81
Outlet

1340.70
1339.90

4.29

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv VelDS eft/s)
Culv Inv El Up (ft)
Culv Inv El On (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (ds)
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Submerg
Weir Max Depth eft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

93.00
10.09
10.09

1335.70
1334.90

0.41
1.08
0.79

501.91
979.90

1018.10
0.00
2.70
2.68

102.23
1342.11

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 31192

INPUT
Description: 71st St. Channel - Downstream Face of Culvert
Station Elevation Data nun= 7

Sta Elev Sta Elev Sta Elev Sta Elev
968.9 1343 969 1341.3 986 1334.9 1000 1334.9
1024 1341.9 1024.1 1343

Sta Elev
1014 1334.9

Manning's n Values
Sta n Val Sta

968.9 .035 . 969

nun=
n Val

.035

3
Sta

1024
n Val

.035

Expcln.
.5

Coeff Contr.
.3

Right
126

RIVER: 71 St. Channel
RS: 31066

Right Lengths: Left Channel
1024 126 126

num= 2
Elev Permanent

Bank Sta: Left
969

Ineffective Flow
Sta L Sta R

888 F
888 F

CROSS SECT ION
REACH: Lower Reach

INPUT
Description: 71st St. Channel
Station Elevation Data num= 10



Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
969.8 1343 969.9 1340.9 983.6 1336.6 994.4 1335.1 1000 1335.1

1002.3 1335 1005.4 1336.4 1016.9 1336.7 1033.2 1341.9 1033.3 1343

Manning's n Values nlJlF 3
Sta n Val Sta n Val Sta n Val

969.8 .035 969.9 .035 1033.2 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
969.9 1033.2 177 177 177 .1 .3

CROSS SECTION RIVER: 71 St. Channel
REACH: Lower Reach RS: 30889

INPUT
Description: 71st St. Channel - Upstream Face of Culvert
Station Elevation Data nlJTF 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
946 1340 956 1340 975 1334.4 1000 1334.4 1025 1334.4

1044 1339.9 1054 1339.9

Manning's n Values nlJlF 3
Sta n Val Sta n Val Sta n Val
946 .035 956 .035 1044 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. EXplln.
956 1044 45 45 45 .3 .5

Ineffective Flow nlJTF 2
Sta L Sta R Elev Permanent

888 F
888 F

CULVERT RIVER: 71 St. Channel
REACH: Lower Reach RS: 30866

INPUT
Description:
Distance from Upstream XS = 1
Deck/Roadway Yidth 40
Yeir Coefficient 3
Upstream Deck/Roadway Coordinates

nlJlF 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
940 1339.92 1070 1339.92

Upstream Bridge Cross Section Data
Station Elevation Data nlJTF 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
946 1340 956 1340 975 1334.4 1000 1334.4 1025 1334.4

1044 1339.9 1054 1339.9

Manning's n Values nlJlF 3
Sta n Val Sta n Val Sta n Val
946 .035 956 .035 1044 .035

Bank Sta: Left Right Coeff Cont r • Expan.
956 1044 .3 .5

Ineffective Flow nlJTF 2
Sta L Sta R Elev Permanent

888 F
888 F

Downstream Deck/Roadway Coordinates
nlJlF 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
940 1339.41 1070 1339.41

Downstream Bridge Cross Section Data
Station Elevation Data nlJlF 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
923 1339.8 943 1339.8 971 1334.2 1000 1334.2 1026 1334.2

1064 1339.7 1084 1339.7

Manning's n Values
Sta n Val
923 .035

nlJlF
Sta n Val
943 .035

3
Sta n Val

1064 .035

Bank Sta: Left
943

Ineffective Flow
Sta L Sta R

888 F
888 F

Right Coeff Contr.
1064 .1

nlJTF 2
Elev Permanent

Expan.
.3

Upstream Ellbankment side slope
Downstream Ellbankment side slope
Maximum allowable submergence for weir
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Yeir crest shape

Number of Culverts =

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

flow = .95
1339.92

=Broad Crested

Culvert Name Shape Rise Span
Culvert #2 Box 4 12
FHYA Chart # 8 - flared wingwalls
FHYA Scale # 1 - Yingwall flared 30 to 75 deg.
Solution Criteria =Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef



1 42 .013
Number of Barrels = 4
Upstream Elevation = 1334.42
Centerline Stations

Sta. Sta. Sta. Sta.
980.5 993.5 1006.5 1019.5

Downstream Elevation = 1334.25
Centerline Stations

Sta. Sta. Sta. Sta.
980.5 993.5 1006.5 1019.5

CULVERT OUTPUT Profile #PF 1
Culvert 10 : Culvert #2

.5

)

Culv Q eds)
# Barrels
Q Barrel eds)
E.G. US. eft)
W.S. us. eft)
E.G. OS eft)
W.S. OS eft)
Del ta EG eft)
Delta WS eft)
E.G. IC eft)
E.G. OC eft)
Culvert Control
Culv WS Inlet eft)
Culv WS OUtlet eft)
Culv Nml Depth eft)
Culv Crt Depth eft)

822.00
4

205.50
1339.11
1338.90
1338.82
1338.65

0.29
0.25

1337.77
1339.11
Outlet

1338.42
1338.25

2.09

Culv Ful Lngh eft)
Culv Vel US eft/s)
Culv VelDS eft/s)
Culv Inv El Up eft)
Culv Inv El On eft)
Culv Frctn Ls eft)
Culv Ext Lss eft)
Culv Ent Lss eft)
Q Wei reds)
Weir Sta Lft eft)
Weir Sta Rgt eft)
Weir Subnerg
Weir Max Depth eft)
Weir Avg Depth eft)
Wr Flw Area esq ft)
Min El Weir Flow eft)

42.00
4.28
4.28

1334.42
1334.25

0.03
0.11
0.14

1339.93

CULVERT OUTPUT Profile #PF 2
Culvert 10 : Culvert #2

Culv Q eds) 911.33 Culv Ful Lngh eft) 42.00
# Barrels 4 Culv Vel US eft/s) 4.75
Q Barrel eds) 227.83 Culv VelDS eft/s) 4.75
E.G. US. eft) 1341.76 Culv Inv El Up eft) 1334.42
W.S. US. eft) 1341.60 Culv Inv El On eft) 1334.25
E.G. OS eft) 1341.28 Culv Frctn Ls eft) 0.04
W.S. OS (ft) 1341.19 Culv Ext Lss eft) 0.26
Delta EG eft) 0.47 Culv Ent Lss eft) 0.17
Delta WS eft) 0.41 Q Weir eds) 801.67
E.G. IC eft) 1340.61 Weir Sta Lft eft) 946.00
E.G. OC eft) 1341.76 Weir Sta Rgt eft) 1054.00
Culvert Control OUtlet Weir Submerg 0.69
Culv WS Inlet eft) 1338.42 Weir Max Depth eft) 1.84
Culv W~ OUtlet eft) 1338.25 Weir Avg Depth eft) 1.83
Culv Nml Depth eft) Wr Flw Area esq ft) 197.56
Culv Crt Depth eft) 2.24 Min El Weir Flow eft) 1339.93

Warning: During the culvert inlet computations, the program could not balance the culvert/weir flow.
The reported inlet energy grade answer may not be valid.

CROSS SECT ION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 30844

INPUT
Description: 71st St. Channel - Downstream Face of Culvert
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev
923 1339.8 943 1339.8 971 1334.2 1000 1334.2

1064 1339.7 1084 1339.7

Sta Elev
1026 1334.2

Manning's n Values
Sta n Val
923 .035

num=
Sta n Val
943 .035

3
Sta

1064
n Val

.035

Expan.
.3

Coeff Contr.
.1

Right
345

RIVER: 71 St. Channel
RS: 30499

Right Lengths: Left Channel
1064 345 345

num= 2
Elev Permanent

Bank Sta: Left
943

Ineffective Flow
Sta L Sta R

888 F
888 F

CROSS SECTI ON
REACH: Lower Reach

INPUT
Description: 71st St. Channel
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
950.5 1339.8 960.5 1339.8 990.1 1333.7 1000 1333.5 1009.9 1333.4

1016.5 1333.8 1018.5 1333.8 1034 1340.3 1044 1340.3

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

950.5 .035 960.5 .035 1034 .035

Bank Sta: Left Right
960.5 1034

Lengths: Left Channel Right
369 369 369

Coeff Contr. Expan.
.1 .3

)

CROSS SECTION
REACH: Lower Reach

RIVER: 71 St. Channel
RS: 30130

INPUT
Description: 71st St. Channel
Station Elevation Data num= 7



Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
961.2 1338 971.2 1338 991.3 1332.5 1000 1332.5 1008.7 1332.4

1039.1 1339.3 1039.2 1342

Manning's n Values nun: 3
Sta n Val Sta n Val Sta n Val

961.2 .035 971.2 .035 1039.1 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
971.2 1039.1 47 47 47 .3 .5

CROSS SECTION RIVER: 71 St. Channel
REACH: Lower Reach RS: 30083

INPUT
Description: 71st St. Channel - Upstream Face of Culvert
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
977 1336.1 987 1336.1 987.1 1331.4 1000 1331.55 1012.9 1331.7

1013 1336.1 1023 1336.1

Manning's n Values
Sta n Val
977 .035

nlllF
Sta n Val
987 .035

3
Sta

1013
n Val

.035

Expan.
.5

Coeff Cont r .
.3

Right
83

RIVER: 71 St. Channel
RS: 30041

Right Lengths: Left Channel
1013 83 83

nlllF 2
Elev Permanent

Bank Sta: Left
987

Ineffective Flow
Sta L Sta R

888 F
888 F

CULVERT
REACH: Lower Reach

INPUT
Description: River STA 300+41, 71 St. Ditch, Lower Reach, Culvert Inlet
Distance from Upstream XS = 1
Deck/Roadway Width = 80
Weir Coefficient 3
Upstream Deck/Roadway Coordinates

nun: 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
967 1339.3 1024 1339.3

Upstream Bridge Cross Section Data
7Station Elevation Data nlllF

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
977 1336.1 987 1336.1 987.1 1331.4 1000 1331.55 1012.9 1331.7

1013 1336.1 1023 1336.1

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
977 .035 987 .035 1013 .035

Bank Sta: Left Right Coeff Cont r . Expan.
987 1013 .3 .5

Ineffective Flow nlllF 2
Sta L Sta R Elev Permanent

888 F
888 F

Downstream Deck/Roadway Coordinates
nlllF 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
967 1339.3 1024 1339.3

Downstream Bridge Cross Section Data
Station Elevation Data nlllF 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
985.6 1338.6 985.6 1331.2 1000 1331.2 1014.4 1331.2 1014.4 1338.4

Manning's n Values
Sta n Val Sta

985.6 .035 985.6

nlllF 3
n Val Sta

.035 1014.4
n Val

.035

Bank Sta: Left Right Coeff Contr.
985.6 1014.4 .3

Ineffective Flow nlllF 2
Sta L Sta R Elev Permanent

888 F
888 F

Expan.
.5

= Broad Crested

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

flow = .95
1339.3

Upstream Enbankment 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 deSIgn
Weir crest shape

Number of Culverts

Culvert Name Shape Rise Span
Bernei l Box 6 8
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

1 82 .02 .5 1



Number of Barrels = 3
Upstream Elevation = 1331.55
Centerline Stations

Sta. Sta. Sta.
991.5 1000 10OS.5

Downstream Elevation = 1331.2
Centerline Stations

Sta. Sta. Sta.
991.5 1000 10OS.5

CULVERT OUTPUT Profile #PF
Culvert 10 : Berneil

)

CuI v Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W.S. US. (ft)
E.G. OS (ft)
W.S. OS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

822.00
3

274.00
1337.26
1336.66
1335.74
1334.72

1.52
1.94

1336.87
1337.26
Outlet

1335.53
1334.72

4.33
3.32

Culv Ful lngh (ft)
Culv Vel US (ft/s)
CuLv VelDS (ft/s)
Culv Inv EL Up (ft)
Culv Inv El On (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 Subnerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

8.60
9.74

1331.55
1331.20

0.49
0.45
0.57

1339.31

CULVERT OUTPUT Profile #PF 2
Culvert 10 : Berneil

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W.S. US. (ft)
E.G. OS (ft)
W.S. OS (ft)
Del ta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
CuLvert Control
Culv WS Inlet (ft)
Culv WS OUtlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

1553.24
3

517.75
1340.40
1339.79
1338.47
1336.55

1.93
3.24

1340.56
1340.40
Outlet

1337.55
1336.55

6.00
5.07

Culv Ful lngh (ft)
Culv Vel US (ft/s)
Culv VelDS (ft/s)
Culv Inv El Up (ft)
CuLv Inv El On (ft)
Culv Frctn ls (ft)
Culv Ext lss (ft)
Culv Ent lss (ft)
Q Wei r (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 El Weir Flow (ft)

23.06
10.79
12.09

1331.55
1331.20

0.67
0.35
0.90

159.76
977.00

1023.00
0.00
1.10
1.10

50.72
1339.31

Note:

Note:

Note:
Note:

The normal depth exceeds the height of the culvert. The program assumes that the normal
depth is equal to the height of the culvert.
During supercritical analysis, the culvert direct step method went to critical depth. The
program then assumed critical depth at the outlet.
During the supercritical calculations a hydraulic jump occurred inside of the culvert.
The culvert inlet is submerged and the culvert flows full over part or all of its length.
Therefore, the culvert inlet equations are not valid and the supercritical result has been
discarded. The outlet answer will be used.

CROSS SECTION
REACH: lower Reach

RIVER: 71 St. Channel
RS: 30000

INPUT
Description: 71st St. Channel - Downstream Face of CuLvert
Station ELevation Data num= 5

Sta Elev Sta ELev Sta Elev Sta Elev Sta ELev
985.6 1338.6 985.6 1331.2 1000 1331.2 1014.4 1331.2 1014.4 1338.4

Manning's n VaLues
Sta n VaL Sta

985.6 .035 985.6

num= 3
n VaL Sta

.035 1014.4
n VaL

.035

)

Coeff Contr. Expan.
.3 .5

6
Sta ELev Sta Elev Sta ELev

954.1 1335.5 969.3 1330.9 1009.3 1330.9

3
Sta n Val

1027.7 .018

num=
n Val

.018

Manning's n Values
Sta n Val Sta

936.9 .025 954.1

Bank Sta: left Right lengths: left Channel Right
985.6 1014.4 0 0 0

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

CROSS SECTION RIVER: BerneiL Ditch
REACH: Upper East Reach RS: 18515

INPUT
Description: BerneiL Ditch
Station ELevation Data num=

Sta ELev Sta Elev
936.9 1335.2 939.1 1335.6

1027.71337.1

Bank Sta: left
954.1

left levee

Right
1027.7
Station=

lengths: left Channel Right
320 320 320

939.1 ELevation=

Coeff Contr.
.1

Expan.
.3

CROSS SECTION RIVER: BerneiL Ditch



6
Sta Elev

962.2 1335.4

REACH: Upper East Reach RS: 18195

INPUT
Description: Berneil Ditch
Station Elevation Data num=

Sta Elev Sta Elev
944.2 1334.4 947.5 1335.2

1035.8 1337.5

Sta Elev Sta Elev
976.9 1330.57 1016.9 1330.57

Manning's n Values
Sta n Val Sta

944.2 .025 962.2

num= 3
n Val Sta

.018 1035.8
n Val

.018

Bank Sta: Left Right
962.2 1035.8

Left Levee Station=

Lengths: Left Channel Right
235 235 235

962.2 Elevation=

Coeff Contr.
•1

Expan .
.3

6
Sta Elev Sta Elev Sta Elev

959.2 1336.4 977.65 1330.33 1017.65 1330.33

CROSS SECTION RIVER: Berneil Ditch
REACH: Upper East Reach RS: 17960

INPUT
Description: Berneil Ditch
Station Elevation Data num=

Sta Elev Sta Elev
948.7 1335.1 952.1 1335.4

1038.9 1337.8

Manning's n Values
Sta n Val Sta

948.7 .025 959.2

num= 3
n Val Sta

.018 1038.9
n Val

.018

Bank Sta: Left Right
959.2 1038.9

Left Levee Station=

Lengths: Left Channel Right
000

959.2 Elevation=

Coeff Contr.
.1

EXp<ln.
.3

CROSS SECTION RIVER: Berneil Ditch
REACH: Lower East Reach RS: 17873

INPUT
Description: Berneil Ditch
Station Elevation Data num=

Sta Elev Sta Elev
947.69 1335.39 960.57 1336.45

5
Sta Elev Sta Elev Sta Elev

972.99 1330.24 1041.52 1330.24 1041.6 1338.4

Manning's n Values
Sta n Val Sta

947.69 .03 960.57

num= 3
n Val Sta

.018 1041.6
n Val

.018

Bank Sta: Left Right Lengths: Left Channel Right
960.57 1041.6 168 168 168

Left Levee Station= 960.57 Elevation=

CROSS SECTION RIVER: Berneil Ditch
REACH: Lower East Reach RS: 17705

Coeff Contr. Expan .
. 1 .3

INPUT
Description: Berneil Ditch
Station Elevation Data nurn=

Sta Elev Sta Elev
947.5 1336 965.2 1336.6

5
Sta Elev Sta Elev Sta Elev

983.45 1330.071023.45 1330.07 1043.1 1337.3

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

947.5 .025 965.2 .018 1043.1 .018

Bank Sta: Left Right Lengths: Left Channel Right
965.2 1043.1 477 477 477

Left Levee Station= 965.2 Elevation=

Coeff Contr. Expan.
.1 .3

8
Sta Elev Sta

979.07 1333 986.57
1051.5 1337.3

CROSS SECTION RIVER: Berneil Ditch
REACH: Lower East Reach RS: 17228

INPUT
Description: Berneil Ditch
Station Elevation Data num=

Sta Elev Sta Elev
951.6 1337.3 969.3 1337.5

1026.5 1329.58 1043.3 1337.3

Elev
1333

Sta Elev
994 1329.58

7
Sta Elev Sta Elev Sta Elev
957 1336.6 976.4 1328.87 1016.4 1328.87

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

951.6 .025 969.3 .018 1043.3 .025

Bank Sta: Left Right Lengths: Left Channel Right
969.3 1043.3 698 698 698

Left Levee Station= 969.3 Elevation=

CROSS SECTION RIVER: Berneil Ditch
REACH: Lower East Reach RS: 16530

INPUT
Description: Berneil Ditch
Station Elevation Data num=

Sta Elev Sta Elev
941.5 1335.9 944.9 1336.5

1033 1335.2 1039.7 1335.2

Coeff Contr. Expan.
.1 .3

Manning's n Values
Sta n Val

941.5 .025

num=
Sta n Val
957 .018

3
Sta n Val

1033 .025



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
957 1033 475 475 475 •1 .3

Left Levee Station= 957 Elevation=

CROSS SECTION RIVER: Berneil Ditch
REACH: Lower East Reach RS: 16055

INPUT )Description: Berneil Ditch
Station Elevation Data nun= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
951.9 1335.9 958.8 1336.2 981.25 1328.24 1021.25 1328.24 1041.7 1335.2

1052.6 1335.2

Manning's n Values nun= 3
Sta n Val Sta n Val Sta n Val

951.9 .025 958.8 .018 1041.7 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
958.8 1041.7 0 0 0 .1 .3

Left Levee Station= 958.8 Elevation=

CROSS SECTION RIVER: Berneil Ditch
REACH: Mtn. View Chnl RS: 22527

INPUT
Description: Mountain View Channel
Station Elevation Data nun= 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
958.2 1341.5 983.2 1341.5 987.4 1341.2 995.6 1338.3 1000 1338.3

1004.4 1338.3 1017 1342 1021.8 1341.9

Manning's n Values nlllF 3
Sta n Val Sta n Val Sta n Val

958.2 .1 983.2 .018 1017 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont r . Expan.
983.2 1017 245 245 245 .1 .3

CROSS SECTION RIVER: Berneil Ditch
REACH: Mtn. View Chnl RS: 22282

INPUT
Description: Mountain View Channel
Station ELevation Data nlllF 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
963.2 1340.6 988.2 1340.6 995 1337.3 1000 1337.3 1005 1337.3

1014.7 1341.7 ;021.2 1341.8
)

Manning's n Values nun= 3
Sta n VaL Sta n VaL Sta n Val

963.2 .1 988.2 .018 1014.7 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
988.2 1014.7 95 95 95 .1 .3

CROSS SECTION RIVER: Berneil Ditch
REACH: Mtn. View Chnl RS: 22187

INPUT
Description: Mountain View Channel
Station ELevation Data nlllF 10

Sta ELev Sta Elev Sta Elev Sta Elev Sta Elev
964.3 1343.2 987.4 1343.1 989.3 1343.2 996.3 1339.2 997.3 1339.2

1000 1338.2 1000.4 1337.3 1003.7 1336.9 1015.9 1337 1020.6 1345.2

Manning's n Values nlllF 3
Sta n Val Sta n Val Sta n Val

964.3 .03 989.3 .018 1020.6 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
989.3 1020.6 404 404 404 .1 .3

CROSS SECTION RIVER: Berneil Ditch
REACH: Mtn. View Chnl RS: 21783

INPUT
Description: Mountain View Channel
Station Elevation Data nlllF 8

Sta Elev Sta Elev Sta ELev Sta Elev Sta Elev
959.9 1339.6 984.9 1339.6 994.4 1335.2 1000 1335.3 1002.3 1335.3

1005.6 1335.4 1014.7 1339.7 1021.9 1339.4

Manning's n Values nun= 3
Sta n VaL Sta n Val Sta n Val

959.9 .03 984.9 .018 1014.7 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
984.9 1014.7 232 232 232 •1 .3

CROSS SECTION RIVER: Berneil Ditch
REACH: Mtn. View Chnl RS: 21551

INPUT
Description: Mountain View Channel
Station Elevation Data nlllF 10

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
964.3 1340.6 987.4 1340.5 989.3 1340.6 996.3 1336.6 997.3 1336.6

1000 1335.6 1000.4 1334.7 1003.7 1334.3 1015.9 1334.4 1020.6 1342.6



Manning/s n Values
Sta n Val Sta

964.3 .03 989.3

nlllF 3
n Val Sta

.018 1020.6
n Val

.03

Bank Sta: Left Right
989.3 1020.6

Lengths: Left Channel Right
162 162 162

Coeff Contr. Expan.
.1 .3

10
Sta Elev Sta Elev Sta Elev

989.3 1340.1 996.3 1336.1 997.3 1336.1
1003.7 1333.8 1015.9 1333.9 1020.6 1342.1

CROSS SECTION RIVER: Berneil Ditch
REACH: Mtn. View Chnl RS: 21389

INPUT
Description: Mountain View Channel
Station Elevation Data nlllF

Sta Elev Sta Elev
964.3 1340.1 987.4 1340

1000 1335.1 1000.4 1334.2

Manning/s n Values
Sta n Val Sta

964.3 .03 989.3

nlllF 3
n Val Sta

.018 1020.6
n Val

.03

Bank Sta: Left Right
989.3 1020.6

Lengths: Left Channel Right
34 34 34

Coeff Contr. Expan.
.1 .3

10
Sta Elev Sta Elev Sta

989.3 1340 996.3 1336 997.3
1003.7 1333.7 1015.9 1333.8 1020.6

CROSS SECTION RIVER: Bernei l Ditch
REACH: Mtn. View Chnl RS: 21355

INPUT
Description: Mountain View Channel
Station Elevation Data nlllF

Sta Elev Sta Elev
964.3 1340 987.4 1339.9

1000 1335 1000.4 1334.1

Elev
1336
1342

Manning/s n Values
Sta n Val Sta

964.3 .03 989.3

nlllF 3
n Val Sta

.018 1020.6
n Val

.03

Bank Sta: Left Right
989.3 1020.6

Lengths: Left Channel Right
828 828 828

Coeff Contr. Expan.
. 1 .3

7
Sta Elev
997 1331.4

CROSS SECTION RIVER: Berneil Ditch
REACH: Mtn. View Chnl RS: 20527

INPUT
Description: Mountain View Channel
Station Elevation Data nlllF

Sta Elev Sta Elev
962 1338.2 987 1338.2

1013 1339.9 1023 1339.9

Sta Elev
1000 1331.4

Sta Elev
1003 1331.4

Manning/s n Values
Sta n Val
962 .1

nlllF
Sta n Val
987 .018

3
Sta

1013
n Val

.03

Bank Sta: Left Right
987 1013

Lengths: Left Channel Right
527 527 527

Coeff Contr. Expan.
.1 .3

6
Sta Elev
997 1329.1

CROSS SECTION RIVER: Berneil Ditch
REACH: Mtn. View Chnl RS: 20000

INPUT
Description: Mountain View Channel
Station Elevation Data nlllF

Sta Elev Sta Elev
976.8 1336.1 986.8 1336.1

1013.9 1337.1

Sta Elev
1000 1329.1

Sta Elev
1003 1329.1

Manning/s n Values
Sta n Val Sta

976.8 .1 986.8

nlllF 3
n Val Sta

.018 1013.9
n Val

.03

Bank Sta: Left Right
986.8 1013.9

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
000

RIVER: Berneil Ditch
RS: 15922

Coeff Contr. Expan.
.1 .3

INPUT
Description: Berneil Ditch
Station Elevation Data nlllF

Sta Elev Sta Elev
948 1335.9 958 1335.9

1042.7 1336.3 1054.9 1335.7

7
Sta Elev

983.4 1328.2
Sta Elev Sta Elev

1000 1328.2 1016.7 1328.1

Manning's n Values
Sta n Val
948 .035

nlllF 3
Sta n Val Sta n Val
958 .018 1042.7 .035

Bank Sta: Left Right
958 1042.7

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
380 380 380

RIVER: Berneil Ditch
RS: 15542

Coeff Contr. Expan.
.1 .3

INPUT
Description: Berneil Ditch
Station Elevation Data nlllF

Sta Elev Sta Elev
7
Sta Elev Sta Elev Sta Elev



949.3 1335.3 958.7 1335.1 982.1 1327.2 1000 1327.3 1017.9 1327.3
1035.8 1333 1039.1 1332.9

Manning's n Values nUIF 3
Sta n Val Sta n Val Sta n VaL

949.3 .035 958.7 .018 1035.8 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
)958.7 1035.8 300 300 300 .1 .3

CROSS SECTION RIVER: Bernei l Ditch
REACH: Lower Reach RS: 15242

INPUT
Description: Berneil Ditch
Station Elevation Data nUIF 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
950.4 1335.1 956.8 1334.8 983.4 1326.5 1000 1326.5 1016.6 1326.5

1037.5 1333.1 1047.2 1333.1

Manning's n Values nUIF 3
Sta n Val Sta n Val Sta n Val

950.4 .035 956.8 .018 1037.5 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont r • Expan.
956.8 1037.5 201 201 201 .1 .3

CROSS SECTION RIVER: Berneil Ditch
REACH: Lower Reach RS: 15041

INPUT
Description: Berneil Ditch
Station Elevation Data nUIF 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
945.8 1334.3 955.7 1334.2 983 1326.2 1000 1326.3 1017.1 1326.3

1034.5 1332.3 1050.1 1332.7

Manning's n Values nUIF 3
Sta n Val Sta n VaL Sta n Val

945.8 .035 955.7 .018 1034.5 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont r • Expan.
955.7 1034.5 515 515 515 .1 .3

CROSS SECTION RIVER: Berneil Ditch
REACH: Lower Reach RS: 14526

INPUT
Description: Berneil Ditch )Station Elevation Data nUIF 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
942.5 1333 948.1 1333 959.3 1332.9 982.1 1324.2 1000 1324.6

1017.9 1325 1044.9 1333.1 1048.8 1333.2

Manning's n Values nUIF 3
Sta n Val Sta n Val Sta n Val

942.5 .03 959.3 .018 1048.8 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
959.3 1048.8 610 610 610 •1 .3

CROSS SECTION RIVER: Berneil Ditch
REACH: Lower Reach RS: 13916

INPUT
Description: Berneil Ditch
Station Elevation Data nUIF 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
951.9 1333.2 960.4 1333.7 982.4 1323.1 1000 1323.5 1017.7 1323.8

1049.1 1334.9

Manning's n Values nUIF 3
Sta n Val Sta n Val Sta n Val

951.9 .03 960.4 .018 1049.1 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. EXP<ln.
960.4 1049.1 176 176 176 .1 .3

CROSS SECTION RIVER: Berneil Ditch
REACH: Lower Reach RS: 13740

INPUT
Description: Berneil Ditch
Station Elevation Data nUIF 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
955.1 1332.8 961.3 1332.5 980 1323.9 1000 1323.8 1020 1323.6

1054.1 1333.5 1063.7 1334.1

Manning's n Values nUIF 3
Sta n Val Sta n Val Sta n Val

955.1 .03 961.3 .018 1054.1 .03 )
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

961.3 1054.1 1505 1505 1505 .1 .3

CROSS SECTION RIVER: Bernei l Ditch
REACH: Lower Reach RS: 12235

INPUT
Description: BerneiL Ditch



Station Elevation Data num=
Sta Elev Sta Elev

955.8 1326.8 960.8 1326.8
1038.1 1326.9 1045.3 1326.8

7
Sta Elev

984.1 1320.2
Sta Elev Sta Elev

1000 1320.3 1015.9 1320.3

Manning's n Values
Sta n Val Sta

955.8 .03 960.8

num= 3
n Val Sta

.018 1038.1
n Val

.03

Bank Sta: Left Right
960.8 1038.1

CROSS SECTION
REACH: Lower Reach

Lengths: Left Channel Right
27 27 27

RIVER: Berneil Ditch
RS: 12208

Coeff Contr. Expan.
.3 .5

INPUT
Description: Berneil Ditch - Upstream Face of Culvert
Station Elevation Data num= 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
966.8 1326.9 966.9 1319.8 1000 1319.8 1032.5 1319.8 1032.6 1326.9

Manning's n Values
Sta n Val Sta

966.8 .03 966.8

num= 3
n Val Sta

.018 1032.6
n Val

.03

Bank Sta: Left Right Lengths: Left Channel Right
966.8 1032.6 50 50 50

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Coeff Contr. Expan.
.3 .5

CULVERT
REACH: Lower Reach

RIVER: Berneil Ditch
RS: 12183

INPUT
Description: 5' x 10' Concrete Box Culverts, 6 Ea.
Distance from Upstream XS = 1
Deck/Roadway Yidth = 48
Yeir Coefficient 3
Upstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
960 1326.8 1040 1326.8

num= 3
n Val Sta

.018 1032.6

)

Upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev
966.8 1326.9 966.9 1319.8

Manning's n Values
Sta n Val Sta

966.8 .03 966.8

5
Sta Elev Sta Elev Sta Elev

1000 1319.8 1032.5 1319.8 1032.6 1326.9

n Val
.03

Bank Sta: Left Right Coeff Contr. Expan.
966.8 1032.6 .3.5

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
960 1326.8 1040 1326.8

Downstream Bridge Cross Section Data
Station Elevation Data num= 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
966.8 1326.7 966.9 1318.5 1000 1318.5 1032.5 1318.5 1032.6 1326.8

Manning's n Values
Sta n Val Sta

966.8 .03 966.8

num= 3
n Val Sta

.018 1032.6
n Val

.03

Bank Sta: Left Right Coeff Contr.
966.8 1032.6 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

888 F
888 F

Expan.
.5

=Broad Crested

O.horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95
1330

flow =
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 design
Yeir crest shape

Number of Culverts =
Culvert Name Shape Rise Span
Culvert #1 Box 5 10
FHYA Chart # 8 - flared wingwalls
FHYA Scale # 3 - Yingwall flared 0 deg. <sides extended straight)
Solution Criteria =Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef

1 49 .02 .5 1
Number of Barrels = 6



Upstream Elevation = 1319.8
Centerline Stations

Sta. Sta. Sta. Sta. Sta. Sta.
972.5 983.5 994.5 1005.5 1016.5 1027.5

Downstream Elevation = 1318.5
Centerline Stations

Sta. Sta. Sta. Sta. Sta. Sta.
972.5 983.5 994.5 1005.5 1016.5 1027.5

CULVERT OUTPUT Profile #PF 1
Culvert 10 : Culvert #1

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (tt)
W.S. US. (ft)
E.G. OS (ft)
W.S. OS (ft)
Del ta EG (tt)
Delta WS (ft)
E.G. IC (ft)
E.G. oc (tt)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

1294.00
6

215.67
1324.06
1323.66
1321.94
1320.79

2.12
2.87

1323.89
1324.06
OUtlet

1322.24
1320.22

1.57
2.44

Culv Ful lngh (ft)
Culv Vel US (ft/s)
Culv VelDS (ft/s)
Culv Inv El Up (ft)
Culv Inv El On (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 Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

8.86
12.54

1319.80
1318.50

0.79
0.72
0.61

1330.00

Note: The flow in the culvert is entirely supercritical.

CULVERT OUTPUT Profile #PF 2
Culvert 10 : Culvert #1

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W.S. US. (ft)
E.G. OS (tt)
W.S. OS (ft)
Delta EG (ft)
Delta \IS (ft)
E.G. IC (ft)
E.G. OC (tt)
Culvert Control
Culv WS Inlet (ft)
Culv WS OUtlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

3013.00
6

502.17
1328.10
1327.56
1324.55
1322.54

3.55
5.02

1328.10
1327.29

Inlet
1324.80
1321.34

2.80
4.28

Culv Ful lngh (ft)
Culv Vel US (ft/s)
Culv VelDS (ft/s)
Culv Inv El Up (ft)
Culv Inv El On (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 Su!lnerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

10.04
17.66

1319.80
1318.50

1.13
1.64
0.78

1330.00

Note: The flow in the culvert is entirely supercritical.

CROSS SECTION
REACH: lower Reach

RIVER: Berneil Ditch
RS: 12158

INPUT
Description: Berneil Ditch - Downstream Face of Culvert
Station Elevation Data num= 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
966.8 1326.7 966.9 1318.5 1000 1318.5 1032.5 1318.5 1032.6 1326.8

Manning's n Values
Sta n Val Sta

966.8 .03 966.8

num= 3
n Val Sta

.018 1032.6
n Val

.03

Bank Sta: left Right lengths: left Channel Right
966.8 1032.6 100 100 100

Ineffective Flow num= 2
Sta l Sta R Elev Permanent

888 F
888 F

Coeff Contr. Expan.
.3 .5

CROSS SECTION
REACH: lower Reach

RIVER: Berneil Ditch
RS: 12058

INPUT
Description: Berneil Ditch
Station Elevation Data num= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
947.9 1325.2 954.6 1325.1 978.1 1316 1000 1316 1022 1316

1045.5 1325.1

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

947.9 .03 954.6 .018 1045.5 .03

Bank Sta: left Right lengths: left Channel Right Coeff Contr. Expan.
954.6 1045.5 650 650 650 .3 .5

CROSS SECT ION RIVER: Berneil Ditch
REACH: lower Reach RS: 11408

INPUT
Description: Berneil Ditch
Station Elevation Data num= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
944.6 1323.3 953.7 1323.3 978.8 1314 1000 1314.2 1021.2 1314.4

)



1040.9 1322.8

Manning's n Values nun= 3
Sta n Val Sta n Val Sta n Val

944.6 .03 953.7 .018 1040.9 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
953.7 1040.9 600 600 600 .1 .3

CROSS SECTION RIVER: Bernei l Ditch
REACH: Lower Reach RS: 10808

INPUT
Description: Berneil Ditch
Station Elevation Data m.lF 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
955.4 1320.9 976.1 1312.8 1000 1312.8 1024 1312.8 1041.8 1320.3

Manning's n Values nl.llF 3
Sta n Val Sta n Val Sta n Val

955.4 .03 955.4 .018 1041.8 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
955.4 1041.8 808 808 808 •1 .3

CROSS SECTION RIVER: Bernei l Ditch
REACH: Lower Reach RS: 10000

INPUT
Description: Berneil Ditch
Station Elevation Data num= 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
933.3 1319.8 969.3 1312.3 1000 1312.3 1030.7 1312.3 1066.7 1319.8

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

933.3 .03 933.3 .018 1066.7 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
933.3 1066.7 0 0 0 .1 .3

SUMMARY OF MANNING'S N VALUES

River:71 St. Channel

Reach River Sta. n1 n2 n3

Lower Reach 37941 .018 .018 .018
Lower Reach 37808 .05 .018 .05
Lower Reach 37700 .05 .018 .05
Lower Reach 37658 Culvert
Lower Reach 37615 .1 .018 .05
Lower Reach 37343 .1 .018 .05
Lower Reach 37048 .1 .018 .1
Lower Reach 36912 .1 .02 .1
Lower Reach 36712 .1 .02 •1
Lower Reach 36664 .1 .02 .1
Lower Reach 36579 .1 .02 .035
Lower Reach 36306 .035 .016 .035
Lower Reach 36233 .035 .016 .035
Lower Reach 36088 .035 .016 .035
Lower Reach 35845 .035 .016 .035
Lower Reach 35493 .035 .016 .035
Lower Reach 35411 .035 .016 .035
Lower Reach 35311 .025 .016 .025
Lower Reach 35252 .035 .018 .035
Lower Reach 35023 .035 .018 .035
Lower Reach 34873 .035 .018 .035
Lower Reach 34673 .035 .018 .035
Lower Reach 34378 .035 .03 .035
Lower Reach 34338 .035 .03 .035
Lower Reach 34322 Culvert
Lower Reach 34307 .035 .03 .02
Lower Reach 34245 .035 .03 .02
Lower Reach 33832 .025 .018 .025
Lower Reach 33446 .025 .018 .25
Lower Reach 33413 .035 .03 . 1
Lower Reach 33382 Culvert
Lower Reach 33352 .1 .03 .1
Lower Reach 33290 .1 .03 .1
Lower Reach 32899 .1 .018 .1
Lower Reach 32713 Culvert
Lower Reach 32542 .018 .018 .1
Lower Reach 32392 .018 .018 .1
Lower Reach 32024 .018 .018 .1
Lower Reach 31988 Culvert
Lower Reach 31952 .03 .018 .03
Lower Reach 31657 .018 .018 .018
Lower Reach 31292 .03 .018 .03
Lower Reach 31242 Culvert
Lower Reach 31192 .035 .035 .035
Lower Reach 31066 .035 .035 .035
Lower Reach 30889 .035 .035 .035
Lower Reach 30866 Culvert
Lower Reach 30844 .035 .035 .035
Lower Reach 30499 .035 .035 .035
Lower Reach 30130 .035 .035 .035
Lower Reach 30083 .035 .035 .035



Lower Reach 30041 Culvert
Lower Reach 30000 .035 .035 .035

River:Berneil Ditch

Reach River Sta. n1 n2 n3

Upper East Reach 18515 .025 .018 .018
Upper East Reach 18195 .025 .018 .018
Upper East Reach 17960 .025 .018 .018
Lower East Reach 17873 .03 .018 .018
Lower East Reach 17705 .025 .018 .018
Lower East Reach 17228 .025 .018 .025
Lower East Reach 16530 .025 .018 .025
Lower East Reach 16055 .025 .018 .025
Mtn. View Chnl 22527 .1 .018 .03
Mtn. View Chnl 22282 .1 .018 .03
Mtn. View Chnl 22187 .03 .018 .03
Mtn. View Chnl 21783 .03 .018 .03
Mtn. View Chnl 21551 .03 .018 .03
Mtn. View Chnl 21389 .03 .018 .03
Mtn. View Chnl 21355 .03 .018 .03
Mtn. View Chnl 20527 .1 .018 .03
Mtn. View Chnl 20000 .1 .018 .03
Lower Reach 15922 .035 .018 .035
Lower Reach 15542 .035 .018 .035
Lower Reach 15242 .035 .018 .035
Lower Reach 15041 .035 .018 .035
Lower Reach 14526 .03 .018 .03
Lower Reach 13916 .03 .018 .03
Lower Reach 13740 .03 .018 .03
Lower Reach 12235 .03 .018 .03
Lower Reach 12208 .03 .018 .03
Lower Reach 12183 Culvert
Lower Reach 12158 .03 .018 .03
Lower Reach 12058 .03 .018 .03
Lower Reach 11408 .03 .018 .03
Lower Reach 10808 .03 .018 .03
Lower Reach 10000 .03 .018 .03

SUMMARY OF REACH LENGTHS

River: 71 St. Channel

Reach River Sta. Left Chamel Right

Lower Reach 37941 133 133 133
Lower Reach 37808 108 108 108
Lower Reach 37700 85 85 85
Lower Reach 37658 Culvert
Lower Reach 37615 272 272 272
Lower Reach 37343 295 295 295
Lower Reach 37048 136 136 136
Lower Reach 36912 200 200 200
Lower Reach 36712 48 48 48
Lower Reach 36664 85 85 85
Lower Reach 36579 273 273 273
Lower Reach 36306 73 73 73
Lower Reach 36233 145 145 145
Lower Reach 36088 243 243 243
Lower Reach 35845 352 352 352
Lower Reach 35493 82 82 82
Lower Reach 35411 100 100 100
Lower Reach 35311 59 59 59
Lower Reach 35252 229 229 229
Lower Reach 35023 150 150 150
Lower Reach 34873 200 200 200
Lower Reach 34673 295 295 295
Lower Reach 34378 40 40 40
Lower Reach 34338 31 31 31
Lower Reach 34322 Culvert
Lower Reach 34307 62 62 62
Lower Reach 34245 413 413 413
Lower Reach 33832 386 386 386
Lower Reach 33446 33 33 33
Lower Reach 33413 61 61 61
Lower Reach 33382 Culvert
Lower Reach 33352 62 62 62
Lower Reach 33290 391 391 391
Lower Reach 32899 357 357 357
Lower Reach 32713 Culvert
Lower Reach 32542 150 150 150
Lower Reach 32392 368 368 368
Lower Reach 32024 72 72 72
Lower Reach 31988 Culvert
Lower Reach - 31952 295 295 295
Lower Reach 31657 365 365 365
Lower Reach 31292 100 100 100
Lower Reach 31242 Culvert
Lower Reach 31192 126 126 126
Lower Reach 31066 177 177 177
Lower Reach 30889 45 45 45
Lower Reach 30866 Culvert
Lower Reach 30844 345 345 345
Lower Reach 30499 369 369 369
Lower Reach 30130 47 47 47



Lower Reach 30083 83 83 83
Lower Reach 30041 Culvert
Lower Reach 30000 0 0 0

River: Berneil Ditch

Reach River Sta. Left Channel Right

Upper East Reach 18515 320 320 320
Upper East Reach 18195 235 235 235
Upper East Reach 17960 0 0 0
Lower East Reach 17873 168 168 168
Lower East Reach 17705 477 477 477
Lower East Reach 17228 698 698 698
Lower East Reach 16530 475 475 475
Lower East Reach 16055 0 0 0
Mtn. View Chnl 22527 245 245 245
Mtn. View Chnl 22282 95 95 95
Mtn. View Chnl 22187 404 404 404
Mtn. View Chnl 21783 232 232 232
Mtn. View Chnl 21551 162 162 162
Mtn. View Chnl 21389 34 34 34
Mtn. View Chnl 21355 828 828 828
Mtn. View Chnl 20527 527 527 527
Mtn. View Chnl 20000 0 0 0
Lower Reach 15922 380 380 380
Lower Reach 15542 300 300 300
Lower Reach 15242 201 201 201
Lower Reach 15041 515 515 515
Lower Reach 14526 610 610 610
Lower Reach 13916 176 176 176
Lower Reach 13740 1505 1505 1505
Lower Reach 12235 27 27 27
Lower Reach 12208 50 50 50
Lower Reach 12183 Culvert
Lower Reach 12158 100 100 100
Lower Reach 12058 650 650 650
Lower Reach 11408 600 600 600
Lower Reach 10808 808 808 808
Lower Reach 10000 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: 71 St. Channel

Reach River Sta. Contr. Expan.

Lower Reach 37941 .1 .3
Lower Reach 37808 .1 .3
Lower Reach 37700 .1 .3
Lower Reach 37658 Culvert
Lower Reach 37615 •1 .3
Lower Reach 37343 •1 .3
Lower Reach 37048 · 1 .3
Lower Reach 36912 · 1 .3
Lower Reach 36712 •1 .3
Lower Reach 36664 •1 .3
Lower Reach 36579 •1 .3
Lower Reach 36306 .1 .3
Lower Reach 36233 .1 .3
Lower Reach 36088 .1 .3
Lower Reach 35845 •1 .3
Lower Reach 35493 .1 .3
Lower Reach 35411 .1 .3
Lower Reach 35311 .1 .3
Lower Reach 35252 .1 .3
Lower Reach 35023 .1 .3
Lower Reach 34873 .1 .3
Lower Reach 34673 •1 .3
Lower Reach 34378 •1 .3
Lower Reach 34338 .3 .5
Lower Reach 34322 Culvert
Lower Reach 34307 .3 .5
Lower Reach 34245 •1 .3
Lower Reach 33832 •1 .3
Lower Reach 33446 •1 .3
Lower Reach 33413 .3 .5
Lower Reach 33382 Culvert
Lower Reach 33352 .3 .5
Lower Reach 33290 .1 .3
Lower Reach 32899 .3 .5
Lower Reach 32713 Culvert
Lower Reach 32542 .3 .5
Lower Reach 32392 .1 .3
Lower Reach 32024 .3 .5
Lower Reach 31988 Culvert
Lower Reach 31952 .3 .5
Lower Reach 31657 .1 .3
Lower Reach 31292 .3 .5
Lower Reach 31242 Culvert
Lower Reach 31192 .3 .5
Lower Reach 31066 •1 .3
Lower Reach 30889 .3 .5
Lower Reach 30866 Culvert
Lower Reach 30844 · 1 .3
Lower Reach 30499 .1 .3



Lower Reach 30130 .3
Lower Reach 30083 .3
Lower Reach 30041 Culvert
Lower Reach 30000 .3

River: Berneil Ditch

Reach River Sta. Contr.

Upper East Reach 18515 .1
Upper East Reach 18195 •1
Upper East Reach 17960 .1
Lower East Reach 17873 .1
Lower East Reach 17705 .1
Lower East Reach ln28 .1
Lower East Reach 16530 •1
Lower East Reach 16055 •1
Mtn. View Chnl 22527 .1
Mtn. View Chnl 22282 .1
Mtn. View Chnl 22187 .1
Mtn. View Chnl 21783 .1
Mtn. View Chnl 21551 .1
Mtn. View Chnl 21389 •1Mtn. View Chnl 21355 .1
Mtn. View Chnl 20527 .1
Mtn. View Chnl 20000 .1
Lower Reach 15922 .1
Lower Reach 15542 .1
Lower Reach 15242 .1
Lower Reach 15041 .1
Lower Reach 14526 .1
Lower Reach 13916 .1
Lower Reach 13740 .1
Lower Reach 12235 .3
Lower Reach 12208 .3
Lower Reach 12183 Culvert
Lower Reach 12158 .3
Lower Reach 12058 .3
Lower Reach 11408 •1
Lower Reach 10808 .1
Lower Reach 10000 .1

Profile OUtput Table - Standard Table 1

River Reach River Sta

Bernei l Ditch Upper East Reach 18515
Berneil Ditch Upper East Reach 18515

Berneil Ditch Upper East Reach 18195
Berneil Ditch Upper East Reach 18195

Berneil Ditch Upper East Reach 17960
Bernei l Ditch Upper East Reach 17960

Berneil Ditch Lower East Reach 17873
Berneil Ditch Lower East Reach 17873

Berneil Ditch Lower East Reach 17705
Berneil Ditch Lower East Reach 17705

Bernei l Ditch Lower East Reach 17228
Bernei l Ditch Lower East Reach 17228

Berneil Ditch Lower East Reach 16530
Berneil Ditch Lower East Reach 16530

Berneil Ditch Lower East Reach 16055
Berneil Ditch Lower East Reach 16055

Berneil Ditch Mtn. View Chnl 22527
Berneil Ditch Mtn. View Chnl 22527

Berneil Ditch Mtn. View Chnl 22282
Berneil Ditch Mtn. View Chnl 22282

Bernei l Ditch Mtn. View Chnl 22187
Berneil Ditch Mtn. View Chnl 22187

Berneil Ditch Mtn. View Chnl 21783
Berneil Ditch Mtn. View Chnl 21783

Berneil Ditch Mtn. View Chnl 21551
Bernei l Ditch Mtn. View Chnl 21551

Berneil Ditch Mtn. View Chnl 21389
Berneil Ditch Mtn. View Chnl 21389

Berneil Ditch Mtn. View Chnl 21355
Berneil Ditch Mtn. View Chnl 21355

Bernei l Ditch Mtn. View Chnl 20527
Bernei l Ditch Mtn. View Chnl 20527

Berneil Ditch Mtn. View Chnl 20000
Berneil Ditch Mtn. View Chnl 20000

.5

.5

.5

Expan. )
.3
.3
.3
.3
.3
.3
.3
.3
.3
.3
.3
.3
.3
.3
.3
.3
.3
.3
.3
.3
.3
.3
.3
.3
.5
.5

.5

.5

.3

.3

.3

Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Ar
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (so f

176.00 1330.90 1334.72 1331.72 1334.73 0.000026 0.8~
215.00 1330.90 1336.83 1331.84 1336.83 0.000007 0.61

176.00 1330.57 1334.72 1331.39 1334.73 0.000020 0.82
215.00 1330.57 1336.82 1331.51 1336.83 0.000006 0.58

176.00 1330.33 1334.72 1334.73 0.000016 0.76
215.00 1330.33 1336.82 1331.27 1336.83 0.000006 0.56

1009.00 1330.24 1334.46 1332.11 1334.63 0.000274 3.29
2027.00 1330.24 1336.54 1333.19 1336.83 0.000290 4.29

1009.00 1330.07 1334.18 1332.61 1334.54 0.000685 4.78
2027.00 1330.07 1336.21 1333.97 1336.73 0.000645 5.80

1009.00 1329.58 1333.43 1332.47 1334.04 0.001503 6.28
2027.00 1329.58 1335.59 1334.03 1336.33 0.001017 6.92

1009.00 1328.87 1332.83 1331.42 1333.23 0.000799 5.08
2027.00 1328.87 1335.23 1332.80 1335.73 0.000584 5.66

1009.00 1328.24 1332.58 1332.89 0.000557 4.43
2027.00 1328.24 1335.08 1332.14 1335.47 0.000422 4.96

169.00 1338.30 1340.25 1340.10 1340.78 0.003328 5.81
359.00 1338.30 1341.69 1342.14 0.001693 5.36

169.00 1337.30 1339.10 1339.10 1339.82 0.004514 6.77
359.00 1337.30 1341.55 1341.84 0.000688 4.38

169.00 1336.90 1338.52 1338.52 1339.23 0.004761 6.78
359.00 1336.90 1341.53 1341.77 0.000496 3.87

169.00 1335.20 1337.86 1338.10 0.001010 3.94
359.00 1335.20 1341.58 1341.65 0.000088 2.15 2

169.00 1334.30 1337.85 1337.95 0.000297 2.58
359.00 1334.30 1341.57 1341.63 0.000081 2.06

169.00 1333.80 1337.84 1337.91 0.000184 2.18
359.00 1333.80 1341.57 1341.62 0.000059 1.85 .,

169.00 1333.70 1337.84 1337.91 0.000168 2.12 )
359.00 1333.70 1341.57 1341.62 0.000056 1.81 2

456.00 1331.40 1335.55 1335.55 1336.97 0.004160 9.57
1379.00 1331.40 1338.80 1338.80 1340.93 0.003239 11.74

456.00 1329.10 1333.21 1334.58 0.004059 9.42
1379.00 1329.10 1336.29 1338.48 0.003501 11.89



1382.62 1381.11
1384.50 1383.64

1381.28 1381.28
1383.50 1383.50

1377.58 1377.58
1380.98

1376.93 1376.77
1380.32 1380.32

1375.97 1375.97
1378.86

1375.64
1378.90

1375.07 1375.06
1377.76 1377.76

1373.23 1373.23
1374.98 1374.98

1372.29 1372.29
1373.77 1373.77

1371.22 1371.21
1372.78 1372.78

1369.69 1369.69
1371.18 1371.18

1367.60 1367.60
1370.18

1367.10 1367.10
1370.20

1366.37 1366.37
1370.24 1367.70

1365.40 1365.40
1368.59 1368.59

1383.13 0.001132
1385.44 0.001431

1382.53 0.004004
1384.91 0.002350

1377.71 0.007626
1381.74 0.001917

1376.99 0.002521
1381.38 0.003103

1376.13 0.008565
1379.35 0.002312

1375.74 0.004334
1379.20 0.001253

1375.23 0.008372
1378.93 0.004934

1373.39 0.005539
1375.59 0.003989

1372.38 0.006724
1374.35 0.003644

1371.30 0.005490
1373.36 0.003294

1369.78 0.007080
1371.75 0.003590

1367.68 0.005086
1370.34 0.000522

1367.19 0.006875
1370.30 0.000267

1366.46 0.006816
1370.27 0.000046

1365.55 0.006681
1370.11 0.003378

)

Berneil Ditch lower Reach 15922
Berneil Ditch lower Reach 15922

Berneil Ditch lower Reach 15542
Berneil Ditch lower Reach 15542

Berneil Ditch lower Reach 15242
Berneil Ditch lower Reach 15242

BerneiL Ditch lower Reach 15041
Berneil Ditch lower Reach 15041

Berneil Ditch Lower Reach 14526
BerneiL Ditch lower Reach 14526

BerneiL Ditch lower Reach 13916
BerneiL Ditch lower Reach 13916

BerneiL Ditch lower Reach 13740
Berneil Ditch lower Reach 13740

Berneil Ditch lower Reach 12235
Berneil Ditch lower Reach 12235

BerneiL Ditch lower Reach 12208
Berneil Ditch lower Reach 12208

BerneiL Ditch lower Reach 12183

BerneiL Ditch lower Reach 12158
BerneiL Ditch lower Reach 12158

Berneil Ditch lower Reach 12058
BerneiL Ditch lower Reach 12058

BerneiL Ditch lower Reach 11408
BerneiL Ditch lower Reach 11408

BerneiL Ditch lower Reach 10808
BerneiL Ditch lower Reach 10808

BerneiL Ditch lower Reach 10000
BerneiL Ditch lower Reach 10000

71 St. ChanneL lower Reach 37941
71 St. ChanneL lower Reach 37941

71 St. ChanneL lower Reach 37808
71 St. ChanneL lower Reach 37808

71 St. Channel lower Reach 37700
71 St. Channel lower Reach 37700

71 St. Channel lower Reach 37658

71 St. Channel lower Reach 37615
71 St. Channel lower Reach 37615

71 St. Channel lower Reach 37343
71 St. Channel lower Reach 37343

71 St. Channel lower Reach 37048
71 St. Channel lower Reach 37048

71 St. Channel lower Reach 36912
71 St. Channel lower Reach 36912

71 St. ChanneL lower Reach 36712
71 St. ChanneL lower Reach 36712

71 St. ChanneL lower Reach 36664
71 St. Channel lower Reach 36664

71 St. ChanneL lower Reach 36579
71 St. ChanneL lower Reach 36579

71 St. Channel lower Reach 36306
71 St. Channel lower Reach 36306

71 St. ChanneL lower Reach 36233
71 St. Channel lower Reach 36233

71 St. Channel lower Reach 36088
71 St. ChanneL lower Reach 36088

71 St. ChanneL lower Reach 35845
71 St. ChanneL lower Reach 35845

71 St. Channel lower Reach 35493
71 St. Channel lower Reach 35493

71 St. ChanneL lower Reach 35411
71 St. ChanneL lower Reach 35411

71 St. ChanneL lower Reach 35311
71 St. ChanneL lower Reach 35311

71 St. ChanneL lower Reach 35252
71 St. Channel lower Reach 35252

1294.00
3013.00

1294.00
3013.00

1294.00
3013.00

1294.00
3013.00

1294.00
3013.00

1294.00
3013.00

1294.00
3013.00

1294.00
3013.00

1294.00
3013.00

Culvert

1294.00
3013.00

1294.00
3013.00

1294.00
3013.00

1294.00
3013.00

1294.00
3013.00

498.00
1171.00

498.00
1171.00

498.00
1171.00

Culvert

498.00
1171.00

498.00
1171.00

13.00
686.00

13.00
686.00

13.00
686.00

13.00
686.00

13.00
686.00

13.00
686.00

13.00
686.00

13.00
686.00

13.00
686.00

13.00
686.00

13.00
686.00

13.00
686.00

13.00
686.00

1328.10
1328.10

1327.20
1327.20

1326.50
1326.50

1326.20
1326.20

1324.20
1324.20

1323.10
1323.10

1323.60
1323.60

1320.20
1320.20

1319.80
1319.80

1318.50
1318.50

1316.00
1316.00

1314.00
1314.00

1312.80
1312.80

1312.30
1312.30

1379.10
1379.10

1378.70
1378.70

1378.60
1378.60

1378.50
1378.50

1378.20
1378.20

1377.30
1377.30

1376.30
1376.30

1375.60
1375.60

1375.20
1375.20

1374.70
1374.70

1372.85
1372.85

1372.05
1372.05

1370.86
1370.86

1369.45
1369.45

1367.25
1367.25

1366.83
1366.83

1366.00
1366.00

1365.00
1365.00

1331.68
1333.79

1330.98
1333.20

1330.53
1332.73

1329.45
1331.51

1328.60
1330.95

1327.84
1329.64

1327.54
1328.99

1323.54
1327.42

1323.66
1327.56

1320.79
1322.54

1319.22
1321.34

1317.21
1319.08

1316.43
1318.11

1314.79
1316.30

1383.89
1385.00

1383.74
1384.82

1383.71
1384.58

1331.39

1329.45
1331.51

1328.81

1326.71
1328.71

1323.54

1322.09
1323.82

1320.79
1322.54

1318.82
1320.76

1319.05

1315.49
1317.37

1314.55
1316.09

1383.89
1385.00

1381.88
1384.22

1381.20
1383.19

1332.74
1335.47

1331.83
1334.57

1331.28
1334.02

1330.76
1333.50

1329.32
1332.13

1328.49
1331. 11

1328.25
1330.70

1324.85
1328.28

1324.06
1328.10

1321.94
1324.55

1320.14
1322.82

1318.35
1321.05

1317.04
1319.45

1315.57
1317.66

1384.63
1386.24

1384.13
1385.77

1384.04
1385.60

0.002587
0.002458

0.001918
0.001829

0.001592
0.001679

0.003568
0.003125

0.001482
0.001461

0.001179
0.001825

0.001514
0.002547

0.003564
0.000929

0.000636
0.000442

0.003615
0.002940

0.002285
0.002084

0.003086
0.003067

0.001288
0.001844

0.002704
0.002703

0.002280
0.003136

0.000725
0.001423

0.000601
0.001624

8.23
10.40

7.40
9.42

6.98
9.11

9.19
11.34

6.81
8.71

6.45
9.71

6.75
10.51

9.18
7.45

5.12
5.91

8.62
11.36

7.70
9.79

8.59
11.28

6.26
9.30

7.10
9.33

7.73
10.45

4.98
8.22

4.64
8.48

5.74
8.23

8.97
9.89

2.86
7.74

2.06
8.60

3.23
7.56

2.48
6.12

3.25
10.50

3.27
9.11

2.40
7.72

2.24
7.59

2.41
7.65

2.19
4.11

2.39
3.29

2.38
1.54

3.05
9.94

157
289

174
320

185
330

140
265

190
345

200
310

191
286

140
410

252
509

150
265

168
307

150
267

206
323

182
322

8
13

9
20

11
21

8
21

5
17

22

15

29

36

16

16

16

16

16

29

37

58

7



71 St. Channel Lower Reach 35023
71 St. Channel Lower Reach 35023

71 St. Channel Lower Reach 34873
71 St. Channel Lower Reach 34873

71 St. Channel Lower Reach 34673
71 St. Channel Lower Reach 34673

71 St. Channel Lower Reach 34378
71 St. Channel Lower Reach 34378

71 St. Channel Lower Reach 34338
71 St. Channel Lower Reach 34338

71 St. Channel Lower Reach 34322

13.00
686.00

13.00
686.00

13.00
686.00

659.00
1461.00

659.00
1461.00

Culvert

1363.70
1363.70

1363.30
1363.30

1362.70
1362.70

1354.50
1354.50

1354.28
1354.28

1364.20
1367.44

1363.80
1367.04

1363.02
1366.26

1359.77
1362.87

1359.34
1362.91

1364.15
1367.44

1363.66
1366.89

1363.02
1366.26

1357.30
1359.42

1364.31
1369.07

1363.87
1368.47

1363.17
1367.84

1359.97
1363.07

1359.88
1363.03

0.004362
0.003320

0.002013
0.002796

0.007099
0.003379

0.001084
0.000598

0.001646
0.000239

2.70
10.32

2.10
9.65

3.10
10.16

3.62
3.69

5.92
2.84

6

7

7

j

42

11
54

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

34307
34307

34245
34245

33832
33832

33446
33446

33413
33413

33382

33352
33352

33290
33290

32899
32899

32713

32542
32542

32392
32392

32024
32024

659.00
1461.00

712.00
1568.00

712.00
1568.00

792.00
1655.00

792.00
1655.00

Culvert

792.00
1655.00

792.00
1655.00

792.00
1655.00

Culvert

822.00
1713.00

822.00
1713.00

822.00
1713.00

1353.80
1353.80

1353.50
1353.50

1351.50
1351.50

1349.50
1349.50

1349.80
1349.80

1349.30
1349.30

1349.10
1349.10

1342.00
1342.00

1340.66
1340.66

1340.20
1340.20

1336.38
1336.38

1358.61
1361.40

1358.44
1360.55

1355.89
1358.17

1354.13
1357.61

1354.14
1358.00

1352.02
1356.65

1353.02
1356.34

1350.34
1354.51

1347.12
1351.26

1346.81
1349.57

1344.76
1346.81

1356.82
1358.94

1359.32

1355.89
1358.17

1354.13

1352.52
1354.24

1352.02

1353.02

1345.92
1349.22

1346.81
1349.57

1340.45
1343.01

1359.21
1361.56

1359.04
1361.32

1357.34
1359.98

1355.66
1358.69

1354.68
1358.47

1353.39
1357.24

1354.40
1357.26

1351.66
1356.71

1348.87
1351.92

1348.55
1351.41

1345.20
1347.78

0.001943
0.000388

0.004123
0.003398

0.003694
0.002684

0.003688
0.001156

0.001999
0.001080

0.009506
0.001579

0.010156
0.003000

0.001583
0.003282

0.001369
0.000562

0.003858
0.002549

0.000562
0.001003

6.22
3.30

6.24
7.15

9.65
10.89

9.92
8.43

5.89
5.59

9.40
6.26

9.45
7.79

9.22
11.90

10.60
6.67

10.57
10.99

5.32
8.14

10
45

11
22

7
15

7
21

13
34

8
33

8
25

8
14

7
29

15
25

71 St. Channel Lower Reach 31988 Culvert

71 St. Channel Lower Reach 30130
71 St. Channel Lower Reach 30130

71 St. Channel Lower Reach 30083
71 St. Channel Lower Reach 30083

71 St. Channel Lower Reach 30041

71 St. Channel Lower Reach 30000
71 St. Channel Lower Reach 30000

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

71 St. Channel Lower Reach
71 St. Channel Lower Reach

31952
31952

31657
31657

31292
31292

31242

31192
31192

31066
31066

30889
30889

30866

30844
30844

30499
30499

822.00
1713.00

822.00
1713.00

822.00
1713.00

Culvert

822.00
1713.00

822.00
1713.00

822.00
1713.00

Culvert

822.00
1713.00

822.00
1713.00

822.00
1713.00

822.00
1713.00

Culvert

822.00
1713.00

1336.43
1336.43

1336.50
1336.50

1335.58
1335.58

1334.90
1334.90

1335.00
1335.00

1334.40
1334.40

1334.20
1334.20

1333.40
1333.40

1332.40
1332.40

1331.40
1331.40

1331.20
1331.20

1343.50
1345.78

1342.06
1343.98

1340.97
1344.13

1339.70
1342.02

1338.89
1341.43

1338.90
1341.60

1338.65
1341.19

1338.12
1340.74

1337.11
1340.27

1336.66
1339.79

1334.72
1336.55

1340.17
1342.53

1342.06
1343.98

1338.69
1340.60

1337.88
1339.76

1336.43
1337.70

1336.10
1337.30

1334.69
1336.68

1344.02
1346.93

1343.51
1346.11

1341.45
1344.81

1340.28
1342.52

1339.68
1342.12

1339.10
1341.75

1338.82
1341.28

1338.39
1341.05

1337.48
1340.58

1337.26
1340.41

1335.74
1338.47

0.000367
0.001189

0.003290
0.002925

0.000504
0.000572

0.002559
0.001985

0.008856
0.003887

0.001000
0.000522

0.000856
0.000362

0.001973
0.001293

0.003063
0.001191

0.003626
0.002208

0.009153
0.011154

5.82
8.60

9.76
11.99

5.61
6.62

6.11
5.66

7.12
6.69

3.66
3.17

3.36
2.50

4.13
4.48

4.88
4.48

6.21
6.68

8.12
11.11

14
20

8
15

14
26

13
30

11
25

22
56

24
72

19
39

16
39

13
28

)
10
15

Profile Output Table - CuLvert Only

River Reach River Sta E.G. US. W.S. US.
(ft) (ft)

E.G. IC
(ft>

E.G. OC Min El Weir Flow
(ft) <tt>

Culv Q
Cds) .

Q Weir
(ds)



Berneil Ditch lower Reach 12183 Culvert #1 1324.06 1323.66 1323.89 1324.06 1330.00 1294.00
Berneil Ditch lower Reach 12183 Culvert #1 1328.10 1327.56 1328.10 1327.29 1330.00 3013.00

71 St. Channel lower Reach 37658 Paradi se Dr. 1384.04 1383.71 1383.56 1384.04 1383.70 423.43
71 St. Channel lower Reach 37658 Paradise Dr. 1385.61 1384.58 1385.46 1385.61 1383.70 210.87

71 St. Channel lower Reach 34322 Culvert #1 1359.88 1359.34 1359.43 1359.88 1361.62 659.00
71 St. Channel lower Reach 34322 Culvert #1 1363.04 1362.91 1362.63 1363.04 1361.62 986.32

71 St. Channel lower Reach 33382 Culvert #1 1354.68 1354.14 1354.27 1354.68 1357.38 792.00
71 St. Channel lower Reach 33382 Culvert #1 1358.47 1358.00 1357.63 1358.47 1357.38 1264.50

71 St. Channel lower Reach 32713 Culvert #1 1352.15 1350.34 1351.36 1352.15 1354.34 792.00
71 St. Channel lower Reach 32713 Culvert #1 1356.53 1354.51 1356.29 1356.53 1354.34 1163.16

71 St. Channel lower Reach 31988 Culvert #1 1345.20 1344.76 1343.44 1345.20 1344.36 m.28
71 St. Channel lower Reach 31988 Culvert #1 1347.78 1346.81 1346.97 1347.78 1344.36 843.48

71 St. Channel lower Reach 31242 Gold Dust 1341.45 1340.97 1341.05 1341.45 1342.11 822.00
71 St. Channel lower Reach 31242 Gold Dust 1344.81 1344.13 1344.31 1344.81 1342.11 1211.09

71 St. Channel lower Reach 30866 Culvert #2 1339.11 1338.90 1337.77 1339.11 1339.93 822.00
71 St. Channel lower Reach 30866 Culvert #2 1341.76 1341.60 1340.61 1341.76 1339.93 911.33

71 St. Channel lower Reach 30041 Berneil 1337.26 1336.66 1336.87 1337.26 1339.31 822.00
71 St. Channel lower Reach 30041 Bernei l 1340.40 1339.79 1340.56 1340.40 1339.31 1553.24
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Profile
Scenario: Base

~I It ~ '?- 'A DQ..JI" { ./\.J

F~_ 0 >Af'. C '"' '='L C tA, To
~u""-.JN'(".::..tDE'

: , , , , , .,. .,. , , : 1,3 80,00

.,....... ,.".,.,., ,.,. ,...: 1,3 75.00

Elevation (IQ

1,365,00

It· · ·..·..· · ·.. ·..;· ·X~· ..!!·~.:·~~·H~!!H·:~·~···; · · A·..· · · ' 1,370.00

Label: ~2
Up. hv~rt 1,364.49 ft
On. hvert 1.361.51 ft
L:420DO t
Size: 84 inch i
s: 0.007095 ftlft ;

..............".., ;., , ··.. ··· .. ,··,·1···
Label: p3
Up. hvert 1,361.51 ft
On. hvert 1,357.18 ft
L: 1,000 DOft
Size: 84 inch
S: 0.004330 ftlft

............ ............... "L ,·· ..·..·..·· · · ·· ..·..·.. ·1 · · ·..·.. · "' ..~==----='=: , + +.......................................................... .+ , j + , +.........................................................., 1,3 60.00

0+00 2+00 4+00 6+00 8+00 12+00 14+00 16+00 18+00
.. 1,355.00

20+00

Title: upper 71 st Street Channel, example 1
15%, sunnyside to cholla preferred alt, rev03.stm
08/21/02 09:06:43 AM © Haestad Methods, Inc.

Stanley Consultants Inc
37 Brookside Road Waterbury, CT 06708 USA
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7/- S ikE E-~\ C--i+A A...Jr,J EC
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S\"O \<-.vV'...... b'?,_.A-. \ 0
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Project Engineer: System Administrator
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Profile
Scenario: Base

-:-c:::::c: ~. /C;-5t:S (

't:--"2...-C"" -V'~.
!3 X N:;~TI N G 6c? 'ff'd< "?I.j>~

r.::-gv"'\" (OW:t=L ,0 C.-\-IOLLA

................................................ , 1,365.00

Elevation (ft)
1,361.00

1,363.00

1,362.00

1,364.00
:

..................................................... 1.....

i

...............·.... ········..·..·..·· ..·..·..·..1i ....., 1" .

!

....... :.. ··········· ··· ..··.. 1······ ·..·· .. ·· .. ····..·· .. ········ .

................................................................................... · .. ····· ..· •·..·..· · · ·1 ..·..·..· ·..· • •..·..·•• ! " ,
I j

-~--------_.-

Label fC'o'n'fi"ue"n"ce " , , .

~~~dj'~~3~~~~ ~VkV~;P

1,357.00

1,358.00

1,360.00

1,356.00
6+00 7+00

/1 sr S 7/2.l"E7
H

C 1-1r-11\...) I\...J c:c....
~X/;,TI/''''/ 6' (barr D/A-IV\-.
b \')\LC"'- ?I PE i

C C)t-...l Fl..c) e:,. ~J CE Tc:..; C ;..IC,;Lt..A
Project Engineer: System Administrator

StormCAD v4.1.1 [4,2014a]
Page 1 of 1+1-203-755-1666

5+00

i

I

.................H'H ~..,.!! ............................................................................·..·..·..t..·..·

!

........................,.. , , , , ,..".., " , J , , , , , ,.1, .
Station (ft) 4+00

Stanley Consultants Inc
37 Brookside Road WaterbUry, CT 06708 USA

i

....I.,
3+002+00

© Haestad Methods, Inc.

1+00

i , ,

Label: Existing 60" 0.~:.,f.~.:(:::,.:...:.:,r~!!:;~lt.:,:~);;?:.~~.~..f.,(~,~ ..':'('~.=.ir·i.~'~"("";""", r.~:~".. . !.... ................., ···up~.. tflvert:·4;358A..3·ft. tt-. f-, _...,.. "'f" r"'- _ ~ _-:\ V'- ....,.'..... "...~

D~. Invert: 1,356.04ft. I I
L:1645.00 ft A'

Size: 60 inch f..r: v. r.L.'7!.." r;:: 5;;. ;:;..;:::::-) li " ~~.~:~ ..:j~.=~ !. 1,359.00........... , , .. , ,., ; , , " , ,", s:I:,O·;003240·ftlft ~r v r--;, <-<-' r.... '

I 1,1
i

. .......H H'.H "'Hi H' H.'H .. ....../ 'H 'H...... ..H '.! ..

!

.... - ! ,

t····,

0+00

Title: upper 71 st Street Channel, example 1
q:\",\15%, existing 60in preferred alt, rev01.stm
08/20102 04:23:09 PM



Profile
Scenario: Base

<€--2< '

72-"~. ,'\~E FRo~

1,364.00

1,362.00

, , .,.. , ··..·..·· ..·····T· ···· ··..·····..··..·················· "...................................................... · ..····~~~L'~·:·:../:·!·-;·~':~~·~~ ..~·l.f'.y\~·JC:·f2::.C) 1,366 .00

Label:
Rim: 1

(Sump:
{3.:j(I.,TIAJb (,0 Ir d>
~ \~e: I~\v, @

GLe: \; I sS(." ,c"'Llll·· ··· ·· .. ········ .. ··· .. ······ ..·..· ·· ..··· .. ··........ t···· ..·.. ···..··..········..··· .. ·· ..·············=~::::·· ..···· + ==--r-== + ·..·..·····..·..··· ··..·····1 .. ···..·············..·········..···..·····..·..····..················..·······..· t....···· 1"1" .

Elevation (ft)

72" Pipe
Invert: 1,357.13 ft
Invert: 1,355.04 ft

ft

1,360.00

1,358.00

1,356.00

Title: upper 71st Street Channel, example 1
15% cholla to confl 2nd pipe, preferred alt, rev01 ...
08/21/02 08:06:46 AM

0+00 1+00 2+00

© Haestad Methods, Inc.

1,354.00
3+00 4+00 T 5+00 6+00 7+00

7/~ S /72z:;e::7 L-- d A IU I\J e" L. <CC::.c? /V( V'V1 E ,A..) \) c.=:: l~
Station (ft) AL.T.£- 72- tv f::....:,T ( \/c· S /072Jv\.. Pi<-,4-( f'..-..J

Co "-..fFCu 6- 'N. L G" Tc:> C flP101e~~ineer: System Administrator

Stanley Consultants Inc StormCAD v4.1.1 [4.2014a)
37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



Profile
Scenario: Base

"SCe>T75'1-::::- /Jc. 2. ~C' lA, t:::::,
t'R,c:RoSEb C~7Co>KI/\""... 'b~,\c... IN

--r&.l7i~-':::::;:. to C~.C '"'"I...../S. ~A,"KK

Bevation (It)

1,395.00

1,400.00

1

----...J 1,415.00

7":::::....*==------+--1-----+------+-----, 1,4:D.00l _-+-~-----+------+-----+--:;;0>-"'==---+---4--+1+--

ic~~v~'1)

, ..._... . .. ,_.. ..__._...,_.. _. .....,......... ..__._. _._ _._, ..__.__._.. ....__'... ~~ r__-_----.--~---.__r.-"---,.-

I I b~".~IIC~ k~d:~~;~l
i ~yey)Rim: 1.-422.34 ft·: ~"1'.1,418,00tr' i
i i 5\1"1'. 1,413.75 ft i

._-+ ._-+- -r- +- ~_;-----+-----+----+:~!D"_'b:"_el'i__:¥.Ch:;;uC-';rch~8'n'~'·~e~(..;JN~oR-'-rB__ -:7"""F---'7"L::.-+-II---_+----+-- i
,Rim: 1,421.38 ~Ig <J~'-Le: ---------j 1,425.00

1_"''''1 ') I.

z .
!Dbel: J·1 i
Rim: 1.408.50 ft
&1"1': 1.396,?6 ft

r. I !DtJ: Soveelwater
l...S~VE't) Rim::1,407.60ft

j &1"1': 1,392,26 ft
! .

i

,

L.----+-----+-.----+--

----+I7'""O:""""--7""F-----i-----I

_._..._-----~--_._---~-------+---- -~ I---+---+~ 7----1~--- ..-·-'---""'---;__:;__""-_ ...·--..·-+---+.......Jr_tr -.' ~;~:rt1.L.oo ft

~....! _....... . -+lI- I--=-"':::..-_-+--\- -+ .__+_. +-_r_·:i_4_r_:_~_:_;·_:,..I:_._
75

_
ft

I- + -:I,,,'oo
label: P3 i
Up. Invert 1,413.pO ft
bil.lnvert 1,408.07 ft
L: 699.00 ft ,
Size: 12x5ft :f 0.007053 Nft :

I- I- +- +- +- + +:_e::::....--+---~-+--+---_::±_"L:::-_::;r"::=::..t_---..-!~~~~~~!!__----+--___:;7"""q-----!-----!-----f---'----+-:-+--+:----+-----+----~-----!1,405.00

ulbel: F'2 :
Up.ln-ert 1,413.7$ ft
D(1.ln\l9rt 1,413.0Q ft
l:!81.00ft .Size: 12x5ft
S:'0.009259 Nft

!Dbel: Jews Par1< i
Rim:1.3~4.971l CS""'~V
&1"1': 1r7820 ft . ">(e-TJ

~'------+--.-----!------L-----

)

)

-----, 1,375.00
.4?+OO 44.+00 di\+f'lO

Project Engineer: System Administrator
StormCAD v4.1.1 [4.2014aj

Page 1 of 1

----+-----.;------+----,--f------.J 1,390.00

Stanley CQIlsultants Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

1.4+001?+nnIl+fln

1 +-- +---;;"L::...._+-,.L=--c=-.-..k- + + __7""":::::....-+ ~i!Dbel: ~!: !Dbel: R; : p.lnvert r,3/$Cftt..------;,-------+------f------f-----+------f-------+-----+------+-
. ' Up.ln\!<!l:t 1,3'12.26 ft ,On. Invert 1,3'12,26 ft
,~ V On. Inlo'll!t1,37820ft it.: 100.00ft ,

~ l/"'~;e5~~~~ i~~e:o~g~'g'Nft,

, i . "'-"' I ! ! I • .__+-----+- '__----+------+------..;.!--- i 1,385.00

_*"'--_.__ ~ _~I __L~_ ~~---i-------'-- -j~-j---~~l--~-I----.-i +~ ~---_'_~---~---_+_------:- ~_L-L-~J- i- -~ ,~OO
IJ . L_1__1~__ J _--'-- . . --'-_ ------1----_____.__. --'- .__.__. ---'-~sailatiott(ft)' : i I '--__ _ _

??+Oo ?4+fl() ~+f\(l ?R+OO ::w1+00 ;.0+00
~ ?+On 4+00 h+IlI1

Title: test1
q:\...\15%. sdale road preferred alt, rev02.stm
10/18/02 04:36:54 PM



======= .. ========================================================
Scenario: Base

»» Info: Subsurface Analysis iterations: 1
»» Info: Convergence was achieved.

=================================================================
Gravity subnetwork discharging at: Cactus Park

»» Info: Loading and hydraulic computations completed
successfully.

»» Info: P5 Hydraulic jump formed.
»» Info: P5 Critical depth assumed upstream.
»» Warning: P5 Pipe fails maximum velocity constraint.
»»Warning: Pl Pipe fails maximum velocity constraint.
»» Warning: P-4 Pipe fails maximum velocity constraint.
»» Warning: P-4 Pipe discharge is above full flow capacity.
»» Warning: P-6 Pipe fails maximum velocity constraint.

CALCULATION SUMMARY FOR SURFACE NETWORKS

'> C-...t- ?-'- r '::> ":> ~ Ie>

Sec:>T'T~ i> /TL £: R.J::::> .:p't.~'"? C;

.::;"C"'K.....~ ""DK "" \ N

Label Inlet Inlet Total Total Capture 1 Gutter Gutter
Type Intercepted Bypassed Efficiency I Spread Depth

I I I I Flow 1 Flow I (%) I (ft) I (ft) 1
I I I I (cfs) I (cfs) 1 1 1 1
1--------------1---------------1----------------------1-------------1----------1------------1--------1--------I
I Sweetwater 1 Generic Inlet 1 Generic Default 100% 1 0.00 I 0.00 1 100.0 I 0.00 I 0.00 1
1 Sutton 1 Generic Inlet 1 Generic Default 100% 1 0.00 I 0.00 1 100.0 I 0.00 1 0.00 1
I Church Drive I Generic Inlet 1 Generic Default 100% 1 0.00 I 0.00 1 100.0 1 0.00 1 0.00 1
1 Confluence 1 Generic Inlet I Generic Default 100% 1 0.00 I 0.00 I 100.0 I 0.00 1 0.00 I
1 Tbird 1 Generic Inlet I Generic Default 100% I 0.00 1 0.00 I 100.0 1 0.00 1 0.00 1

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: Cactus Park

Label Number Section Section Length Total Average Hydraulic 1 Hydraulic
of Size Shape (ft) System Velocity Grade 1 Grade

1 I Sections 1 1 I Flow 1 (ft/s) Upstream I Downstream 1
I 1 1 1 1 (ets) 1 (ft) 1 (ft) I
1-------1----------1-----------1----------1---------- --------1---------- -----------1------------1
1 P5 I 1 I 90 inch 1 Circular 1 1,570.00 721.00 I 16.78 1,399.00 I 1,385.70 I
I P-6 I 1 1 90 inch 1 Circular 1 100.00 721.00 1 20.87 1,403.00 I 1,397.00 1
1 P-4 1 1 1 90 inch I Circular I 1,141.00 721.00 1 17.49 1,412.24 1 1,402.75 I
1 P3 1 1 1 12 x 5 ft I Box 1 699.00 721.00 1 14.50 1,417.82 I 1,411.70 I
1 P2 I 1 1 12 x 5 ft 1 Box 1 81.00 721.00 1 13.94 1,418.57 I 1,416.90 I
I P1 I 1 I 8 x 5 ft 1 Box I 459.00 576.001 15.87 1,423.001 1,417.901

Title: test1
q:\...\15%, sdale road preferred alt, rev02.stm
10/18/02 04:38:25 PM

Stanley Consultants Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: System Administrator
StormCAD v4.1.1 [4.2014a)
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Sc <>\:'T":::>o ""tee l2-\::> \ f'o'Sc?J)

c;"10 '"?- YV'-... b 1?..~ \ tV ----'

Label 1 Total Ground Hydraulic Hydraulic
1 System Elevation Grade Grade

1 1 Flow 1 (ft) 1 Line In I Line Out 1
1 1 (cfs) 1 I (ft) 1 (ft) I
1--------------1--------1-----------1-----------1-----------1
I Cactus Park I 721.00 I 1,394.97 I 1,385.70 1 1,385.70 I
I Sweetwater I 721.00 I 1,407.60 I 1,399.00 I 1,399.00 I
I J-l 1 721.00 I 1,408.50 1 1,403.00 I 1,403.00 1
I Sutton 1 721.00 1 1,416.71 I 1,412.24 I 1,412.24 1
1 Church Drive 1 721.00 1 1,421.38 1 1,417.82 1 1,417.82 I
1 Confluence I 721.00 I 1,422.34 I 1,418.57 1 1,418.57 I

1 Tbird I 576.00 I 1,426.00 1 1,423.00 1 1,423.00 1

Completed: 10/18/2002 04:37:15 PM

Title: test1
q:\...\15%. sdale road preferred alt, rev02.stm
10/18/02 04:38:25 PM

Stanley Consultants Inc
©Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: System Administrator
StormCAD v4.1.1 [4.2014a]

Page 2 of 2



ScenaliO: Base

Pipe Report

,. ,-" --~

?c.c:>~'SoC> A:.L-<E' t::> A-C~

\?\.<..<.)'~c:::>sG""t:> ~",_, ....~ ~~(N

Upstream )ownstrean Total Length ~onstructec Section Mannings Upstrearr )ownstrean Upstrearr )ownstrean Hydraulic Hydraulic Energy Energy pescription
Node Node System (tt) Slope Size n Invert Invert Ground Ground Grade Grade Grade Grade

Flow (ftItt) Elevation Elevation Elevation Elevation Line In Line Out Line In Line Out
(cfs) (tt) (tt) (tt) (tt) (tt) (tt) (tt) (tt)

Tbird ConfluencE 576.00 459.00 0.009259 8x5tt 0.013 1,418.00 1,413.75 1,426.00 1,422.34 1,423.00 1,417.90 1,426.22 1,422.58

Confluence Church Ori 721.00 81.00 0.009259 12 x 5 f 0.013 1,413.75 1,413.00 1,422.34 1,421.38 1,418.57 1,416.90 1,420:98 1,420.59

Church Ori Sutton 721.00 699.00 0.007053 12 x 5 f 0.013 1,413.00 1,408.07 1,421.38 1,416.71 1,417.82 1,411.70 1,420.23 1,415.95

Sutton J-1 721.00 1,141.00 0.008098 90 inch 0.013 1,405.50 1,396.26 1,416.71 1,408.50 1,412.24 1,402.75 1,416.86 1,407.64

J-1 Sweetwate 721.00 100.00 0.040000 90 inch 0.013 1,396.26 1,392.26 1,408.50 1,407.60 1,403.00 1,397.00 1,407.62 1,406.33

Sweetwate Cactus Par 721.00 1,570.00 0.008955 90 inch 0.013 1,392.26 1,378.20 1,407.60 1,394.97 1,399.00 1,385.70 1,403.62 1,389.84

Title: test1
q:\...\15%, sdale road preferred alt, rev02.stm
10/19/02 01:34:54 PM

Stanley Consultants Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: System Administrator
StormCAO v4.1.1 [4.2014a)
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Profile
Scenario: Base

.::; C- = i7 sf:::> A-ce 12.. \~ LO R 12--. l b CJ~. b -(V'.,'>
"S';:::::> A.. L e ~ '\:::::::> l2-, co"c c.) VV\. i/'/',. E -IV C) E D /l L-re-'!2-.. rv A-r( vE
~,~::;.u ~,-..,' Ec \::::, IV A C L __O '-....J I'--.J ~ Fe? 12- Pc. ~

)

... - .. _ --.. -- . .. - - - --. 1,43 ODD

1,41 aDO

.... 1385DO

.. - - --- -... 1,42500

......... ....- - - --.. i 1~9000

...........- - - -.--..---.- --.- 1 JB aDO

:

la~el:Third
Rim 1,426.00 t
~t~1,418.00 t

r' .Label:conluenc~-~~. I
1 'Rim1,4n. i

~~::.e~.~~~.~~rir :m ..751 ~

~:/ ~//-/'-
'-__. _.. __ __.__ _ __ _.+_ __ _ _. ._ --j.__ __ __ ._..__.__ . ._.+ . .__ _ __ _.. _.._.._ __ .+._.__ _. .._ _. .._..__._.._..j-_ .__._. .__ -..- -.-..---..--:-[--~------.-.-.--.::::~~=-.-_.-- ----~ --ll-.. ·.. ···-·-···· ···--··-..··-·..····------..-i f .•20DO
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=======~4======================================================== ~

Scenario: Base

»» Info: Subsurface Analysis iterations: 1
»» Info: Convergence was achieved.

<; C.:r: -=l=r I~b (p

SCOT-r-<;,.. s>A-Ce 'R.u Coil"k. \~~Ko \:::>~'"?

S"DAL';:: .,..,~ ~o "E.;.. c. CJ ~~ .. ~ -,. , .~ '--"".
l<-._ \ -.::.. . 0 ~ -. vv 'Co v'-' \~ c. I.. ::",

(\ L:-re R A.J ~ ,- ( \..j;:: .""\::::>""J v "::., \:0 .E \.~

I"(.) 1\ C c... 0 <...It'-..J '"'\ ro: 0 \:L.Fe .' -\ ~. ".l.. l:;-

=================================================================
Gravity subnetwork discharging at: Cactus Park

»» Info: Loading and hydraulic computations completed
successfully.

»» Info: P5 Hydraulic jump formed.
»» Info: P5 Critical depth assumed upstream.
»» Warning: P5 Pipe fails maximum velocity constraint.
»» Info: P1 Hydraulic jump formed.
»» Info: P1 Critical depth assumed upstream.
»» Info: P-4 Hydraulic jump formed.
»» Info: P-4 Critical depth assumed upstream.
»» Warning: P-4 Pipe fails minimum cover constraint.
»» Info: P-6 Hydraulic jump formed.
»» Info: P-6 Critical depth assumed upstream.

CALCULATION SUMMARY FOR SURFACE NETWORKS

Label Inlet Inlet Total Total I Capture Gutter Gutter
Type Intercepted Bypassed 1 Efficiency Spread Depth

I I I Flow 1 Flow I (%) I (ft) I (ft) I
I I I I (cfs) 1 (cis) 1 I I 1
1--------------1---------------1----------------------1-------------1----------1------------1--------1--------I
I Sweetwater 1 Generic Inlet I Generic Default 100% I 0.00 I 0.00 I 100.0 I 0.00 I 0.00 I
I Sutton I Generic Inlet I Generic Default 100% I 0.00 I 0.00 1 100.0 I 0.00 I 0.00 I
I Church Drive I Generic Inlet I Generic Default 100% I 0.00 I 0.00 1 100.0 I 0.00 I 0.00 I
I Confluence I Generic Inlet 1 Generic Default 100% I 0.00 1 0.00 I 100.0 I 0.00 I 0.00 1
1 Tbird I Generic Inlet I Generic Default 100% I 0.00 I 0.00 I 100.0 I 0.00 1 0.00 I

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: Cactus Park

Project Engineer: System Administrator
StormCAD v4.1.1 [4.2014a]

Page 1 of 2
Stanley Consultants Inc

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666© Haestad Methods, Inc.

Label Number Section I Section Length Total Average Hydraulic Hydraulic
of Size 1 Shape (ft) System Velocity Grade Grade

1 1 Sections 1 .I I 1 Flow I (ft/s) I Upstream 1 Downstream 1
I 1 I I I 1 (cfs) I I (ft) 1 (ft) I
1-------1----------1-----------1----------1----------1--------1----------1-----------1------------1
I P5 I 1 I 90 inch I Circular I 1,570.00 1 721.00 t 16.78 1 1,399.00 1 1,385.70 I
I P-6 I 1 1 108 inch 1 Circular I 100.00 I 721.00 I 14.21 I 1,402.91 1 1,399.00 I
I P-4 I 1 I 114 inch I Circular 1 1,141.00 I 721.00 I 13.72 I 1,412.06 I 1,402.91 I
I P3 I 1 I 12 x 5 ft I Box I 699.001 72 1.00 1 14.50 I 1,417.82 I 1,411.70 I
Title: test1
q:\... \sdale rd rec alt sd, fcd criteria.stm
10/25/02 10:03:47 AM



I P2

I PI
1 I 12 x 5 ft I Box
1 I 10 x 5 ft I Box

81. 00 I 721. 00 I
459.00 I 576.00 I

.94 I
12.11 I

1,418.57 I
1,422.69 I

1,416.90 I
1,418.57 I

Label Total Ground Hydraulic I Hydraulic
System Elevation Grade I Grade

I I Flow I (ft) I Line In 1 Line Out I
I I (cfs) I I (ft) 1 (ft) I
1--------------1--------1-----------1-----------1-----------1
I Cactus Park 1721.00 I 1,394.971 1,385.70 I 1,385.701
I Sweetwater I 721.00 I 1,407.60 I 1,399.00 I 1,399.00 1
I J-1 I 721.00 I 1,408.50 I 1,402.91 I 1,402.91 I
I Sutton I 721.00 I 1,416.71 I 1,412.06 I 1,412.06 I
I Church Drive I 721.00 I 1,421.38 I 1,417.82 I 1,417.82 I
1 Confluence I 721.00 1 1,422.34 I 1,418.57 I 1,418.57 I
I Tbird I 576.00 I 1,426.00 I 1,422.69 I 1,422.69 I

Completed: 10/25/2002 10:03:28 AM
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"/ C c r , -, <"":;- \) N L i.;: "Q~.> (c. . Q <'2 ~ '0 0 ~_ \::;."""""'"

L?'\;:>--AL. E" /2-b ~ELc/ ~. 'IV\. t::: tV ~ e _D
~L\E ?N 'F\-"-I'I V& 4-~-Su s\c:=~ \0

Title: test1
q:\...\sdale rd rec alt sd, fed criteria.stm
10/25/02 10:03:47 AM
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)

Upstream Downstream Total System Constructed
Upstream Downstream Upstream Downstream Hydraulic Hydraulic

Energy Grade Energy Grade Average Inlet Outlet Avg
Length (ft) Section Size Mannings n Invert Invert Ground Ground Grade Line In Grade Line

Node Node Flow (cfs) Slope (tuft)
Elevation (ft) Elevation (ft) Elevation (ft) Elevation (ft) (ft) Out (ft)

Line In (ft) Line Out (ftl Velocity (tus) Froude # Froude # Froude #

P1 Tbird Confluence 576 459 0.009259 10 x 5 ft 0.013 1,418.00 1,413.75 1,426.00 1,422.34 1,422.69 1,418.57 1,425.03 1,420.79 12.11 0.985439 0.972059 0.978749
P2 Confluence Church Drive 721 81 0.009259 12x5ft 0.013 1,413.75 1,413.00 1,422.34 1,421.38 1,418.57 1,416.90 1,420.98 1,420.59 13.94 1.118952 1.243949 1.18145
P3 Church Drive Sutton 721 699 0.007053 12 x 5 ft 0.013 1,413.00 1,408.07 1,421.38 1,416.71 1,417.82 1,411.70 1,420.23 1,415.95 14.5 1.163902 1.341179 1.252541
P-4 Sutton J-1 721 1,141.00 0.008098 114 inch 0.013 1,405.50 1,396.26 1,416.71 1,408.50 1,412.06 1,402.91 1,415.02 - 1,405.79 13.72 0.944005 0.937595 0.9408
P-6 J-1 Sweetwater 721 100 0.04 108 inch 0.013 1,396.26 1,392.26 1,408.50 1,407.60 1,402.91 1,399.00 1,406.09 1,402.09 14.21 0.971081 0.964575 0.967828
P5 Sweetwater Cactus Park 721 1,570.00 0.008955 90 inch 0.013 1,392.26 1,378.20 1,407.60 1,394.97 1,399.00 1,385,70 1,403.62 1,389.84 16.78 1.139027 1.079775 1.109401
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========~========================================================

Scenario: Base

»» Info: Subsurface Analysis iterations: 1
»» Info: Convergence was achieved.

Gravity subnetwork discharging at: 0-1

»» Info: Loading and hydraulic computations completed
successfully.

»» Info: P-l Hydraulic jump formed.
»» Info: P-l Critical depth assumed upstream.
»» Warning: P-1 Pipe fails minimum cover constraint.

CALCULATION SUMMARY FOR SURFACE NETWORKS

<;;e:t= *=" ISI'S"'E. ~

"S"t:> -A:L;;:::: f>,. I72..'1"0 i'L,

??-c;> YO '"? c:. t:> 'S,d;'X

Label 1 Inlet Inlet Total Total Capture Gutter Gutter
1 Type Intercepted Bypassed Efficiency Spread Depth

1 I 1 1 Flow 1 Flow 1 (%) I (ft) 1 (ft) 1
I I I 1 (cfs) 1 (cfs) 1 1 1 1
1-------1---------------1----------------------1-------------1----------1------------1--------1--------1
1 Tbird I Generic Inlet I Generic Default 100% 1 0.00 1 0.00 1 100.0 1 0.00 I 0.00 I

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1

Label Number Section I Section Length Total Average Hydraulic Hydraulic
of Size 1 Shape (ft) System Velocity Grade Grade

I 1 Sections I I 1 1 Flow I (ft/s) 1 Upstream 1 Downstream I

1 1 1 I 1 1 (cfs) 1 I (ft) 1 (ft) , 1
1-------1----------1-----------1---------1--------1--------1----------1-----------1------------1
1 P-3 1 1 1 12 x 5 ft 1 Box 1350.00 I 587.00 I 9.78 I 1,423.54 I 1,422.34 1
1 P-2 I 1 I 12 x 5 ft 1 Box I 700.00 1 587.00 I 9.78 1 1,425.95 I 1,423.54 1
1 P-l I 1 I 12 x 5 ft 1 Box 1 100.00 1 587.00 1 10.71 1 1,426.51 I 1,425.95 1

Label I Total Ground Hydraulic Hydraulic
1 System Elevation Grade Grade

1 1 Flow 1 (ft) 1 Line In 1 Line Out 1
1 1 (cfs) 1 1 (ft) 1 (ft) 1
1-------1--------1-----------1-----------1-----------1
I 0-1 1 587.00 1 1,422.34 1 1,422.34 1 1,422.34 1
1 J-2 1 587.00 I 1,424.15 I 1,423.54 1 1,423.54 I

I J-1 1 587.00 1 1,428.27 1 1,425.95 I 1,425.95 1

I Tbird 1 587.00 1 1,428.72 I 1,426.51 1 1,426.51 I

Title: Airport Outfall Pipe
q:\...\stormcad\15%, airport outfall box.stm
10/18/02 04:41 :02 PM © Haestad Methods, Inc.

Stanley Consultants Inc
37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: System Administrator
StormCAD v4.1.1 [4.2014a)
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Preferred Alternative Plan: Preferred A1t
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) Spatially Varied Flow With Decreasing Discharge
"Complete Withdrawal"

The following infonnation was taken from Chow, Open-Channel Hydraulics.

Starting with the specific energy equation,

(Eq 1.1)

For a spatially varied flow with decreasing discharge, the specific energy can be
considered constant along the channel. Thus, dE/dx = 0; or, from Eq. 1.1,

dy = Qy(-dQ / dx)
dx gb 2 y 3 _Q2

(Eq 1.2)

)

Where -dQ/dx is the discharge withdrawn through a length dx of the rack. Equation 1.2
is the general dynamic equation for the flow under consideration.

For vertical flow through the rack, in this case the discharge through a length dx of the
rack may be expressed by:

(Eq 1.3)

where E is the ratio of the opening area to the total area of the rack surface and c is the
coefficient of discharge through the openings.

From Eq. (1.1), the discharge is:

Q= by~2g(E - y) (Eq 1.4)

Substituting Eq. 1.3 for dQ/dx and Eq. 1.4 for Q in Eq. 1.2 and simplifying yields:

dy = 2 E c~E(E - y)

dx 3y-2E
(Eq 1.5)

Integration ofthis equation gives the equation ofthe flow profile as

Q:\15586\MSWord\withdrawal inlet



(Eq. 1.6)

For Y =YI' and x =0, the integration constant is determined from Eq. 1.6 as

C = (E / E CXYI / E)Jl- YI / E Thus,

(Eq. 1.7)

When y = 0, Eq 1.7 gives the length of the rack required for a complete withdrawal of the
main flow through the rack, or

L =~(2i UJg EC Ev1-E" Eq. (1.8)

Simplifying Eq. 1.8 yields the following:

Eq. (1.9)

Where QI is the discharge through the entrance to the reach of the rack and is also equal

to the withdrawal discharge Qw through the rack.

Q:\15586\MSWord\withdrawal inlet



)

) Length of Grate Required for
Complete Withdrawal

L = Q1

g E cb~2gE

Where,

QI = 485cfs

E is the ratio of the effective area to the total area ofthe grate.

E= (.75*3.97) = .454
6.56

Where,

.75 is equal to 25% clogging, 3.97 is equal to the effective grate area from the table on
MAG Standard Detail 540-2, and 6.56 is equal to the area of the grate from the table on
MAG Standard Detail 540-2.

c = .435, From Chow; Open Channel Hydraulics, assuming bars perpendicular to
direction of flow, Pg.339

b = 16' , Grate width equal to channel bottom width

ftg =32.2--
2sec

E = 4.33', Energy grade line from HEC RAS cross-section 373+43

L = 485 =9.2'
g .454 *.435 *16 * .J2 *32.2 *4.33

Q:\15586\MSWord\withdrawal inlet
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NOTES:
I. LW INDICATES LONGITUDINAL WELDED·
2.LB INDICATES LONGITUDINAL BOLTED

3.EF. INDICATES ELECTROFORGED.
4. GRATING UNITS AND FRAMES. SHALL. BE FABRI-

. I
CATED FROM STRUCTURAL STEEL "A-36" EXCEPT
AS. NOTED:

5.ALL WELDING SHALL BEl N ACCORDANCE WITH
STANDARD WELDING SPECIFICATIONS.

6. THE COMPLETED ASSEMBLY SHALL BE GIVEN

ONE SHOP COAT OF NO. I PAJNT.
7. FRAMES AN D GRATES SHALL FIT TO A

MAXIMUM ROCK OF 0.093 AT' ANY POINT.

~ X (T;~~ :",II " 11111\ ~ !111\ I~I r- X (SEE TABLE) ". ''''ooooomoooo? CROS.S BARS: 3/8 (]I,
4" C TO C. BEARING

II) <::00000000000::' BARS: 3·112" x 1/4 ",

.~ "0000000 000~ I . 7/8" C TO C.
: al cO::> END BARS: 2·1/2"x.

~ l2 OOOOOCOOOOO 1/4" CROSS BARS MAY
-rn 0 c OOOOOOJOOOO::> BE FILLET WELDED I

5 c 1n,::> RESISTANCE WELDED OR
c OOOOOOOOOOU;, ELECTROFORGED TO

00000000000 ~B BEARING BARS.

~ Ilmmm~~B
PLAN II

PLANll B

LB-I= 1'-II'~8"

I LB-2:: 1-5,5/8'
LW-I= ('-11·5/8' l'ILW-2= 1'- 5· 5/8"

""-C;r;:;::;r;;:::;:;=n::;;:;:;=;;:=n::ii'i'i"irX (SEE TABLE)

PLAN n

LW-I 00 LB-I=2~1'112" .
t'"LW':2 00 Lft2= 11-7'1I2~1

~1/2" X 3·1/2"

BAR S-:-----.

v'
I" ::'-.1 c.,,- i,.

FOR BAR SP,AC
I NG I NUMBER OF
BARS AN D GRATE

a:'ENING, SEE.LTABLE.

L,.,UJ!:WJUld~~rl·....;-3.,...../1~6 $jim3tlt1m~
PLAN TI A ~1/2"X 3·1/2" BARS

9/16"HO~ES
2.:1/4'1 H- I" I I: 3/8"

:. . IUMUUUDUngl 2"

~C~· fitJ ,,' SECTiON ~ Q. ~ ~:' -318 ANCHORS ;;;L 0
\D... '3/16"· "DELETE ON GRATE TYPE BAR SPACER DETAIL

2''-1 4 END WHEN. LW 8 EF RES-
SECTION USED WITH TRICTED TO CAST IRON, CAST STEEL

.' I BEAM· SLOPES OF OR STEEL BAR STOCK

SUPPORT 3% 00 LESS -a~NUT a CUT
GRATE CLEAR BAR NO. GRATE OPENING SPACER' WASHER
TYPE SPACING BARS X sa. FT. '112" ROD THREADED ENDS

LW OR LB-1.0 I" '16 5/16' 3.91\
" ""'1.1 I· 318 13 5/16' 4.34 SECTION A-A SPOT WELD OR PEEN
" . " - 1.2 2 9 I· 9·'16 4 .84
EF-I 1'5/8' 13 7/16 4.66 GRATES TYPES LB

LWOR LB-2.0 I 12 5/16' 2.98 USE ON LONGITUDINAL
" .. -2.1 I· 3/8" 9 I'I/IS' 3 35 GRADES IN .EXCESS OF 3%
" ,,-22 2 1 H/16' 3' 60 . OR AS AN ALTERNATE TO

1-'--::::-=--"---=-=--+--,..--::=,..,.-=-n--!-.,.:.,,..-.+-.;:-,:.;;..-f-,---'=-'.-7-=----1 . TYPES LW OR EF ON
EF- 2 I· 5/16 10 1/4 3.48 GRADES OF 3% OR LESS.

DETAIL NO.

540-2 .
A.A.M:-AICOPA

/~~.Bocl":TlaN0'
STANDARO"o'ffAIL CATCH BASIN - GRATES

DETAIL NO.

540- 2
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APPENDIX E

SCOTTSDALE ROAD CORRIDOR DRAINAGE MASTER PLAN
EXHIBITS, FIGURES &CD-ROM

EXHIBIT 1, COMPOSITE USGS TOPOGRAPHY FOR THE STUDY .AREA

EXHIBIT 2, EXISTING MAJOR DRAINAGE FACILITIES
FOUND IN THE STUDY AREA

FIGURE 7, HEC-RAS SECTION LOCATIONS

CD-ROM DISKETTE (HEC-RAS & STORMCAD MODELS)



CD-ROM

SCOTTSDALE ROAD CORRIDOR DRAINAGE MASTER PLAN
HYDRAULIC MODELS

HEC-RAS MODELS
• EXISTING CONDITION FLOW - EXISTCONDREV01.F01
• EXISTING CONDITION GEOMETRY - EXISTCONDREV01.G01
• EXISTING CONDITION OUTPUT - EXISTCONDREV01.001
• EXISTING CONDITION PLAN - EXISTCONDREV01.P01
• EXISTING CONDITION PROJECT - EXISTCONDREV01.PRJ

• "WITH RECOMMENDED ALTERNATIVE" FLOW - PREFALTREV01.F01
• "WITH RECOMMENDED ALTERNATIVE" GEOMETRY

PREFALTREV01.G01
• "WITH RECOMMENDED ALTERNATIVE" OUTPUT

PREFALTREV01.001
• "WITH RECOMMENDED ALTERNATIVE" PLAN -PREFALTREV01.P01
• "WITH RECOMMENDED ALTERNATIVE" PROJECT

PREFALTREV01.PRJ

STORMCAD MODELS
• 15% CHOLLA TO CONFL 2ND PIPE, PREFERRED ALT, REV01
• 15%, AIRPORT OUTFALL BOX
• 15%, CULVERT EXTENTION SHEA TO SAHUARO, 100YR
• 15%, CULVERT EXTENTION SHEA TO SAHUARO, 10YR
• 15%, EXISTING 60IN PREFERRED ALT, REV01
• 15%, SDALE ROAD PREFERRED ALT, REV02
• 15%, SUNNYSIDE TO CHOLLA PREFERRED ALT, REV03
• Sdale Rd Rec Alt SD, FCD Criteria





STORU DRAIN AND CULVERT KEY

LEGEND
STUDY BOUNDARY

0 CATCH BASIN

STORM DRAIN OR CULVERT

1"'\ END SECTION OR HEADWALL

>-- DRAIN~E CHANNEL

0 DETENTION BASIN

("
(" ("

INVERTED CROWN STREET("

DIP DRIVEWAY OR ROADWAY DIP CROSSING

SUMP LOW POINT IN ROAD PROFILE
DRAINED BY STORM DRAIN SYSTEM

I
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+
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TOWNSHIP 4
NORTH

SCOTTSDALE ROAD CORRIDOR
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EXHIBIT 2
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FACILITIES
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DRAINAGE MASTER PLAN
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LEGEND

HYDRAULIC BASELINE

STUDY BOUNDARY

/

SHEA BOULEVARD

SECTION NUMBER fT3N. R4EJ

HEC-RAS CROSS SECTION
LOCATED AT RIVER
STA 320+24
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FIGURE 7

33
---STA 320+24

HEC-RAS SECTION LOCATION
SCI # 15586 "
DRAWING FILE:
Q:\15586\GRAPHICS\DGN \ HYDRAUL -FIG7FULL.dqn
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