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1.0 INTRODUCTION
1.1 Purpose of Report

This final drainage report has been prepared as part of the Stage IV design for the grade
separation at the 55' /Maryland Avenue location. The intent of this report is to document
the assumptions and methodologies used to develop on-site and off-site hydrology and to
design the hydraulic appurtenances for the project. Design criteria and data presented in
this report have been established based on the ADOT Highway Drainage Design Manual,
Hydrology and the ADOT Roadway Design Guidelines, Chapter 600-Highway Drainage
Design.

This project was developed and designed in English units.

1.2  Project Location

This segment of Grand Avenue (SR 60) is located in Maricopa County, in the City of
Glendale, as shown in Figure 1. The project is located at the intersection of 55" Avenue
and Maryland Avenue (MP 155.4) The project area along Maryland Avenue, as shown in
Figure 2, starts at 54™ Avenue and ends at 57" Avenue.

1.3 Project Description

Maryland Avenue will be reconstructed as an overpass of Grand Avenue on an alignment
to the north of the existing Maryland Avenue centerline. The overpass alignment is a three-
curve alignment geometry with acceptable tangent lengths between the curves. Access to
adjoining properties in the northeast quadrant of Grand Avenue/Maryland Avenue will be
maintained with two-way street connectors.

The south leg of 55" Avenue (south of Grand Avenue) will not have access to Grand
Avenue. An east-west connector street (Claremont Street) between 55" Avenue and 57"
Avenue will provide access to the south leg.

The north leg of 55" Avenue (north of Grand Avenue) will have access to Grand Avenue
through right turns on and off of Grand Avenue.

Traffic signals will be provided at the 57" Avenue and 54" Avenue intersections with
Maryland Avenue.

Roadway and drainage plans are contained in Appendix A.

1.4  Development (Future and Present)

Along the north side of Maryland Avenue, present land use west of Grand Avenue consists
of some light industrial, and present land use east of Grand Avenue consists of a Post
Office on a mostly vacant city block and single-family homes north and east of the mostly
vacant city block.
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Along the south side of Maryland Avenue, present land use west of Grand Avenue consists
of mostly agriculture with the Liefgreen Seed Company building, and present land use east
of Grand Avenue consists of Sands Chevy, an Automobile dealership.

Future land use within the project limits immediately west of Grand Avenue, based on
existing M-1 zoning, will be Light Industrial. Future land use immediately east of Grand
Avenue will consist of General Commercial (C-2) and Light Industrial (M-1) north of
Maryland Avenue, and Heavy Commercial (C-3) south of Maryland Avenue. Northeast of
the commercial and industrial areas, the land is zoned Multiple Residence (R-3).

Future land use is anticipated to consist of development consistent with the current zoning.
For example, Sands Chevy, located in the southeast quadrant of the intersection, is
currently doing site design to re-orient their auto dealership facilities. Owners of the parcel
located in the southwest quadrant of the intersection have indicated that existing
agricultural land will be developed as their business expands.
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2.0 DRAINAGE DESIGN DEVELOPMENT

2.1 Discussion

The development of the drainage design for this project required the review and evaluation
of drainage concepts recommended by PEC (Project Engineering consultants, LTD.)
during the alternative selection studies for this project.

2.2 Drainage Design Developed by PEC

PEC developed preliminary drainage concepts for both the off-site and on-site drainage
systems. These concepts are described in the following documents:

¢ “Drainage Study Analysis Report, Maryland Avenue Overpass”, PEC, Revised-July 3,
2001.

¢ ‘“Draft Alternative Selection Report, Maryland Avenue Overpass at Grand
Avenue (US 60)/ 55 Avenue”, Contract 99-25, TRACS No. H5600, URS, June 20,
2001.

In the 1990’s, the Flood Control District of Maricopa County (FCDMC) identified a regional
drainage system to solve the flooding problems in the Maryvale area. The plan included
conceptual drainage facilities in the areas of probable flooding. The FCDMC and City of
Glendale are currently implementing this plan, but funding for the entire system has not
been programmed. A drainage system compatible with the FCDMC regional drainage
system was analyzed, developed and initially proposed for the Maryland Avenue overpass
project. Since the Bethany Home Road storm drain, required outfall for the ADOT system,
will not be available for several years, this option was withdrawn.

Instead, the conceptual drainage system proposed for the Maryland Avenue overpass will
only mitigate the impact of the proposed improvements and not deal with regional drainage
issues. The conceptual drainage system will consist of a local storm drain system
combined with small retention basins to store, as a minimum, the on-site runoff. The basins
would be located at each end of the approach embankments. Flow in excess of basin
capacities would pass onto downstream parcels in a manner similar to pre-project
conditions.

2.3 Drainage Design Developed by BRW

The general overall preliminary drainage concepts are maintained in the BRW drainage
design for construction documents. BRW performed the on-site hydrology necessary to
determine the location and size of inlet facilities for the roadway runoff and for the
proposed retention facilities. The off-site hydrology, based on the Maryvale ADMS
model as modified by BRW, is estimated to be 315 cfs for the 100-year event at the
Grand/55’h/Maryland Avenue intersection.

Interpolation of the Maryvale ADMS peak runoffs was necessary to develop a
concentration point at the half-mile Grand/55"‘/MaryIand Avenue intersection. The
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Maryvale ADMS model subareas are along major arterial streets, and therefore the
concentration points are located at the one-mile intersections. The Maryland/55
Avenue intersection is a half-mile intersection. It would be very difficult to revise the
large Maryvale Model (12,386 input lines) to obtain runoff peaks at the project site.

Instead development of the off-site runoff at the sne is based on on-site flows within the
area bounded by Grand Avenue on the west, 51° ' Avenue on the east, Glendale
Avenue on the north, and Maryland Avenue on the south. A review of the Maryvale
ADMS indicates that the on-site peak runoff for Section 8 overshadows the off-site peak
runoff, and therefore, the on-site peak runoff is the controlling peak flow in Section 8.
The peak flows at key intersections have been determined by prorating the total
contributing area at each intersection with the Section 8 on-site peak flow of 902 cfs for
320 acres. Development of the off-site hydrology along with a map depicting applicable
design flows is contained in Appendix I.
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3.0 ON-SITE DRAINAGE DESIGN
3.1 Discussion

The on-site drainage system shown on the drainage plans contained in Appendix A will
drain all areas within the highway right-of-way to the appropriate off-site drainage facility.
This system is comprised of pavement catch basins that will maintain storm water
encroachment on the roadway below acceptable limits. The Maryland Avenue storm drain
system for the overpass is sized for the 10-year storm event.

The on-site drainage system for the Grand/55"/Maryland Avenue project is shown in
Appendix A. These systems are:

¢ Maryland Avenue System: Install an on-site storm drain system from 57" Avenue to
the west curb return of Sierra Vista Drive (currently 54" Avenue) that meets current on-
site drainage criteria. From the west curb return of Sierra Vista Drive (currently 54"
Avenue) east to the end of the project, combined on-site runoff and off-site runoff (from
north and east of the roadway) will be captured by two large curb-opening type catch
basins (located at station 125+78 LT & RT).

¢ Sierra Vista Drive and 54" Avenue System: Install an off-site storm drain system that
will capture combined on-site and off-site runoff (from north of the roadway).

¢ 55" Avenue Connection to Grand Avenue: Maintain the existing lateral storm drain
system that discharges to the existing 24” storm drain system located in Grand Avenue.

¢ Claremont Street: This Street will be constructed with a rural section and roadway
ditches along both sides of the street. There is no logical outfall for these ditches, and
therefore, the runoff will pond in these ditches and discharge through drywells. These
ditches will drain east to west creating localized ponding at each drywell. To minimize
flooding of the pavement, it is necessary to create two Eonding areas, one at 57"
Avenue and one halfway between 57" Avenue and 54" Avenue. Drywells will be
installed at each location.

3.2  Facility Selection

Storm water interception for the Maryland Avenue storm drain system will be accomplished
with curb-opening catch basins and where necessary with a combination catch basin and
special scupper. The selected catch basin types are:

¢ ADOT Catch Basin Type 3, Drawing C-15.20

Storm water interception for the Sierra Vista Drive and 54™ Avenue storm drain system will
be accomplished with curb-opening catch basins at low spots for both on-site and off-site
runoff. A portion of the off-site flows from the north on 54" Avenue will be captured by two
curb-opening catch basins near the north end of the reconstructed 54" Avenue. These
catch basins will minimize the amount of water that will flow south to CB 27, which is
located at the dead-end of existing 54™ Avenue. The remaining off-site flow will be
captured by two curb-opening sag catch basins located in Sierra Vista Drive, Station
76+67. During the 100-year event, peak flows may overflow the south curb line of Sierra
Vista Drive into Retention Basin 3. Bank protection along the north side of the basin will not
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be required, because this overflow will occur when both the basin bank and the street are
under water. The selected catch basin types are:

¢ ADOT Catch Basin Type 3, Drawing C-15.20
¢ ADOT Catch Basin Type 4 — Double, Drawing C-15.30

3.3 Pavement and Embankment Drainage (Hydrology)

The Rational Method was employed to determine the peak runoffs from pavement and
landscape areas. Parameters used were:

Design storm - 10-year and (check for 50 year)

Time of concentration 10 minutes

Rainfall intensity (10 yr.) 4.28 inches/hr. Max.

Rainfall intensity (50 yr.) 5.69 inches/hr Max.

Runoff Coefficients Paved areas = 0.95,
Unpaved area (Moderate Urban,
40% Impervious) = 0.70
Commerical areas = 0.90

Peak runoff values are calculated based on the Rational Equation (English Version) of the
HDDM as follows:

Q=CIA
where, Q = the peak discharge in cfs, of selected return period
C = Rational Method runoff coefficient

| = the average rainfall intensity in inches/hr
for the selected rainfall return period

A = the contributing drainage area in acres

The above listed values of “C” were based on Figure 2-3 of the HDDM with a 50-year, 1-
Hour rainfall depth of 2.05 inches.

The initial time of concentration is calculated from Equation 2-2 of the HDDM as illustrated
below:

T, =114 LK™ I°®
where, T, = time of concentration, in hours
L = the length of the longest flow path, in miles
K, = the watershed resistance coefficient from Table 2-1
S = the slope of the longest flow path, in feet/mile

| = the average rainfall intensity, in inches/hr, for a duration of rainfall
equalto T,
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This method calculates a T_ through an iterative process because T, is based on an
intensity (1), which varies with T_. The minimum T_ used for calculation was ten minutes. All
pavement drainage areas analyzed had a T_ less than ten minutes, and therefore, the
minimum ten-minute value was applied.

The project specific rainfall intensity calculations are contained in Appendix K.

3.4 Inlet/Catch Basin Spacing Design

Catch basin spacing and pavement spread calculations were determined by employing
Hydraulic Engineering Circular No. 12, Drainage of Highway Pavements, FHWA, March
1984. The actual calculations were completed by a computer program obtained from
McTrans Center for Microcomputers in Transportation, University of Florida, Gainesville,
Florida. This program, entitled “SMF Pavement Drainage Program, HEC-12, Version
2.11", analyzes an entire system of catch basins including by-pass flow, and it is capable of
evaluating up to 100 catch basins. Design parameters used to design and locate the catch
basins are:

¢ Allowable Ponding Depth

Allowable ponding depth should not exceed the height of the curb for the 10-year
runoff.

10-Year Runoff: One-half of the right travel lane encroachment and no left travel lane
encroachment for roadways with more than one lane in each direction. No lane
encroachment for one-lane roadways.

50-Year Runoff: One full right travel lane encroachment and no left travel lane
encroachment for roadways with more than one lane in each direction. No lane
encroachment for one-lane roadways.

Local Roadways: Use the ADOT design criteria for design runoff and allowable spread
width.

A depressed roadway is defined as any roadway whose ultimate ponded depth
(assuming no outflow at the sag) is 29 inches or more.

¢ Catch Basin Capture Ratios

Inlet Capture Ratio

Type Sump On-Grade
Curb-opening 80 80
Grate inlets 50 50
Slotted drain 50 67
Slotted drain/Grate inlets 50/50 67/50
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& Grates

If used, catch basin grates on local streets, cross roads and ramp termini will be
bicycle and motorcycle safe.

The selected locations for the new catch basins were based on roadway profiles, catch
basin spacing required to maintain water spread on the pavement below maximum
allowable, near superelevation crossover points to minimize sheet flow across the
pavement, at intersections to prevent storm water runoff from flowing out and across the
main street pavements, and at the low point in sag areas.

Catch basins were sized based on the 10-year event and checked for the 50-year event.
The drainage areas, peak discharges (10-year and 50-year) and time of concentration for
the on-site drainage are contained in Appendix C. Calculations for spacing and sizing the
catch basins are contained in Appendix D.

3.5 Storm Sewer Design

Storm sewer pipe sizes and the hydraulic grade line were determined with a computer
program. STORMCAD For Windows is a computer program that designs and analyzes any
new and existing storm sewer system for non-uniform flow , and the hydraulic grade line
(HGL). STORMCAD is a registered trademark of Haestad Methods, Inc., 37 Brookside
Road, Waterbury, Connecticut, 06708. The storm sewer design was based on criteria
contained in ADOT’s Roadway Design Guidelines Manual dated May 1996, Metric Version
with English Appendix. These are:

¢ Minimum Pipe Size

Trunk Lines - 24-inch, except 18-inch pipes may be used where conflicts occur
with utilities or other highway appurtenances.

Laterals - 18-inch (Based on ADOT’S review comments from previous projects,
an attempt will be made to obtain a minimum size of 24-inch.)

¢ Pipe Material and Roughness

Pipe material was selected based on the requirements of ADOT’s Pipe Selection
- Guidelines and Procedures, February 1, 1996. Manning’s “n” values used for the
selected pipe materials are:

Pipe Material Manning’s “n”
Concrete Pipe 0.012
Cast-in-Place Concrete Pipe 0.014
Plastic Pipe, Smooth 0.012

R:\11344239\Dm\DrainageRpt29Sep2002\DRNRPT55thAVEMarylandAVE.doc 10



& Pipe Size Design

Pipe size selection was based on full flow with the 10-year storm event for non-depressed
roadways and full flow with the 50-year storm event for depressed roadways. The hydraulic
grade line was set a minimum 6 inches below the top of grate for the selected design storm
event.

The storm sewer calculations for pipe sizes and hydraulic grade lines are contained in
Appendix G. The new pipe summary sheets and the storm sewer profiles are contained in
Appendices E and F, respectively.

3.6 Bridge Drainage Design

Catch basins will not be installed in the bridge deck, which will reduce roadway
maintenance problems. Instead, catch basins will be installed in the roadway off the bridge
ends. The pavement flooding width was determined by procedures outlined in the
Hydraulic Engineering Circular No. 21, Design of Bridge Deck Drainage, FHWA, May 1993.
Calculations for actual pavement flooding width on the bridge are contained in Appendix
D.

3.7 Retention Basin Design

The lack of outfalls for the on-site runoff requires the use of retention basins with
drywells to drain the basins within 36-hours. Retention basin designs are based on the
following criteria:

¢ Regquired Storage Volume:  The retention basin will be sized to retain, as a minimum,
-100% of the 100-year, 2-hour storm event falling on the area contained within the right-
of-way.

¢ Freeboard: When possible, provide one-foot of freeboard from the water surface
elevation to the gutter of the upstream street or the adjacent existing ground surface.
Otherwise, the design water depth should not exceed the level of the surrounding
natural ground.

¢ Setback from Right-of-Way: When possible, provide 20-foot setback from each
property line or roadway section.

¢ Basin Depth:  When possible, the 100-year, 2-hour storm event volume should
produce a maximum water depth of 3 feet at the basin edges (All basins are deeper
than 3-feet to meet site geometric constraints). Depth may be increased toward the
center of the basin to assure positive drainage to a drywell. The maximum depth of the
basin should not exceed 25 feet.

¢ Drainage of Basin: Positive drainage of the basin should be accomplished with a
minimum bottom slope of 0.5%.

¢ Side Slopes: Side slopes adjacent to public rights-of-way, or when there is
pedestrian access to that portion of the basin should be 4:1 or flatter. (At City of
Glendale’s request, 6:1 slopes were used near the adjacent street for Channel 3.
However, 4:1 slopes were necessary to meet site geometric constraints at Retention
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Basins 1, 2 and 3. Slopes of 3:1 were used on the roadway side for basins 2 and 3)

¢ Erosion Control: Atinlet and outlet point, erosion control items, such as riprap, grouted
riprap or concrete slabs, should be installed.

¢ Maintenance Access: When possible, a 15-foot wide all weather maintenance-road
should be provided around the outside of the basin. (Maintenance-roads will not be
installed around these basins to minimize both construction and right-of-way costs.)

¢ Drainage within 36-Hours: Retained water should be disposed of within 36-hours
after the storm event. Acceptable methods are discharge to a storm drain system,
drainage channel, or drywells. The industry standard is to construct drywells with a
capacity of 0.50 cfs and to assume a deterioration of capacity over time to 0.25 cfs. The
special provisions will contain a requirement that the drywells need to be tested and
certified to have an initial capacity of 0.50 cfs.

Three retention basins will be installed with this project, one at the west end of the
Maryland Avenue approach embankment and the other two at the east end of the
approach embankment. The west retention basin (Basin No. 1) is sized for both on-site
and a small amount of off-site runoff, and the east retention basins (Basins No. 2 and 3)
are sized for on-site runoff and a small amount of off-site runoff. The location of these
basins is depicted on the project drawings contained in Appendix A. The calculations
along with plans and elevations are contained in Appendix J. All retention basins will be
drained with drywells within 36-hours after the rainfall event.
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4.0 OFF-SITE DRAINAGE DESIGN
4.1 Discussion

Off-site runoff is from the north along the entire length of this project. An off-site drainage
study was performed by PEC as discussed in subsection 2.2 of this report. Off-site
drainage systems designed with this project are discussed in this section under the
headings: “West of Grand Avenue and North of Maryland Avenue” and “East of Grand
Avenue and North of Maryland Avenue.” The off-site drainage systems are depicted on
project drawings contained in Appendix A.

4.2 West of Grand Avenue and North of Maryland Avenue

The BNSF Railroad embankment functions as a dam preventing overtopping in the vicinity
of the project during the 100-year event. Therefore, the drainage system west of Grand
Avenue can be designed to accommodate the local 100-year runoff event. Collected off-
site and on-site runoff will be conveyed to proposed retention basin No. 1. The basin will be
sized to hold the 100-year, 2-hour runoff volume from both on-site and off-site areas.

The retention basin will be located in the southeast quadrant of the 57" Avenue/Maryland
Avenue intersection.

Runoff will be conveyed to this retention basin with earthen channels along the north and
south sides of the embankment, and a storm drain system within the street. The North
Channel will collect both off-site and embankment runoff, and the south-channel will collect
embankment runoff. The storm drain will collect pavement runoff from Maryland Avenue.
Calculations for the offroad channels are contained in Appendix H, and calculations for the
retention basin sizing are contained in Appendix J.

4.3 East of Grand Avenue and North of Maryland Avenue

As stated in the previous section, the BNSF Railroad embankment functions as a dam
preventing overtopping in the vicinity of the project during the 100-year event.
Therefore, the large off-site regional flows from the north and the east would pass
through this area and be conveyed south and north along the railroad embankment to
“ponding areas.” A map depicting the south “ponding area”, which is a triangular area
created by the 51 Avenue and Grand Avenue embankments, is contained in Appendix
.

The proposed off-site drainage system will convey these large flows through the
proposed Grand Avenue embankment in a manner similar to existing conditions. The
proposed system will only mitigate the impact of the roadway improvements. The
previous drainage study concluded that solutions for the regional drainage issues could
not be implemented with this project due to inadequate funding and the unavailability of
an adequate outfall system for several years after completion of these roadway
improvements.

The proposed pass-through system will need to convey the 100-year off-site flows
(estimated at 146 cfs) through the Maryland Avenue embankment area. The remaining
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169 cfs along 55" Avenue will disperse south (through the Grand Avenue overpass
bridge opening) and north along Grand Avenue. The drainage map and accompanying
hydrologic/hydraulic calculations are contained in Appendix I.

The proposed pass-through system will consist of a double 10’x4’ concrete box culvert
to convey the offsite flows north to south through the new embankment for Maryland
Avenue. The invert elevations need to be below the existing ground surface in order to
not increase the upstream water surface elevation during the 100-year event. Earthen
retention basins will be installed at the entrance/discharge ends of the box culvert. A
drainage system conS|st|ng of catch basins and a channel will collect the street flow
from north on 54" Avenue and from east on Maryland Avenue and discharge it to
Retention Basin 3. Retention Basin 2 will receive the box culvert discharge and evenly
distribute it back to sheet flow downstream of the embankment.

A safety railing will be installed along the interface between the south side of Sierra
Vista Drive and the north edge of Retention Basin 3. A railing instead of fence is
recommended to minimize impedance of sheet flow during the 100-year event.

The retention basins will be drained within 36-hours after the rainfall event through
drywells. Drywells are needed because the basin inverts are below all outfall inverts
(e.g., existing 24” storm drain along Grand Avenue).

The complexity of proposed grades at the Maryland Avenue/Sierra Vista/54"™ Avenue
intersection required development of a HEC-RAS model to determine the flow paths for
the off-site runoff. Furthermore a HEC-RAS model for existing conditions at the
Maryland Avenue/54" Avenue intersection was also developed to compare pre- and
post 100-Year water surface elevations. These calculations along with a summary table
for comparison purposes are contained in Appendix I. Calculations for the retention
basin sizing are contained in Appendix J. For ease of review, the Summary Table is
duplicated on the next page. Three critical points along the residential area at the
Maryland/54 Avenue intersection were evaluated for both existing and proposed
conditions. The proposed improvements will drop the water surface from 0.39 to 048
feet below existing conditions during the 100-year storm event. Even with this drop in
elevation, the potential for flooding of adjacent homes still exists.
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Summary
of
100-Year Water Surface Elevations
for
Existing and Proposed Conditions
at
Critical Locations

Location Station Water Surface Elevation (WSE) Comments
Existing |Proposed| Change in
msl msl Elevation

(ft) (ft) (ft)

Entrance to 8'x3' CBC under Sierra Vista Dr. Proposed 100-Year WSE is lower than
Maryland Ave|126+10 1156.14 | 1155.66 -0.48 existing WSE because of the improved outfall under Maryland Avenue (2-10'x4' CBC
with less tailwater than existing conditions),

Located 20'(+or-) South of CB 27. During the 100-Year Event, the proposed water

S/

86' North of X : i faas
54th Ave Existing 1156.14 | 1155.66 -0.48 surface elevation will be the same as on Maryland, Station 126+10 by equalization
through CB 27.
Maryland Ave
52+75 or 319' North End of 54th Street Reconstruction. Proposed WSE is lower than existing 100-Year
54th Ave No.rTh' of 1156.18 | 1155.79 -0.39 W‘SE because of tlje |mpr0\(¢d outfall under Maryland Avenue (2-10'x4' CBC with less
Existing tailwater than existing conditions).
Maryland Ave

WSE summary Page 1 of 1 9/29/02
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Appendix A
Roadway Drainage System and
Drainage Area Map
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Appendix B
Roadway Typical Sections and
Drainage Typical Sections
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Appendix C
On-site Areas and Times of Concentration
(Storm Sewer Runoff Calculation Record)

¢ Ten-Year Storm Event
¢ Fifty-Year Storm Event




¢ Ten-Year Storm Event
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STORM SEWER RUNOFF CALCULATION RECORD BRW INC.
Engineering
LOCATION DATA DESIGN DATA Transportation
STREET 55TH AVE. & MARYLAND AVE. FREQUENCY 10 years Planning
LOCATION MARYLAND AVE, P6= 1.94 Inches  P24= 2.40 Inches  Pi= 1.50 Inches Urban Design
PROJ. NO. Landscape Architects
RUNOFF CALCULATIONS
DRAINAGE AREA PAVEMENT SLOPES & SPREAD (1) PAVEMENT DESERT LANDSCAPING Tc | INTENSITY Q(2)
CB- NO. Station ACRES SX SL il C A CA Cc A CA C A CA SUM CA min inches/hr cfs
1 105+00 103+30L 0.24 0.95 0.24 0.23 0.70 0.00 0.00 0.00 0.00 0.00 0.23 10 4.28 0.98
2 107+66 105+00L 0.39 0.95 0.39 0.37 0.70 0.00 0.00 0.00 0.00 0.00 0.37 10 4.28 1.59
51 (3) 106+45R 1.27 0.95 0.00 0.00 0.70 1.27 0.89 0.00 0.00 0.00 0.89 10 4.28 3.80
3 108+10 107+66R | 0.06 0.95 0.06 0.06 0.70 0.00 0.00 0.00 0.00 0.00 0.06 10 4.28 0.24
4 109+45 | 108+10R | 0.19 0.95 0.19 0.18 0.70 0.00 0.00 0.00 0.00 0.00 0.18 10 4.28 0.77
5 114400 | 109+45R | 0.65 0.95 0.65 0.62 0,70 0.00 0.00 0.00 0.00 0.00 0.62 10 4.28 2.64
6 114+00 118+70R 0.67 0.95 0.67 0.64 0.70 0.00 0.00 0.00 0.00 0.00 0.64 10 4.28 2.72
T 118+70 121+70R | 0.33 0.95 0.33 0.31 0.70 0.00 0.00 0.00 0.00 0.00 0.31 10 4.28 1.34
8 120+33 122+50L 0.15 0.95 0.15 0.14 0.70 0.00 0.00 0.00 0.00 0.00 0.14 10 4.28 0.61
SC-1 W 123+60 125+50L | 0.14 0.95 0.14 0.13 0.70 0.00 0.00 0.00 0.00 0.00 0.13 10 4.28 0.57
SC-1E 126+15 | 125+50L | 0.05 0.95 0.05 0.05 0.70 0.00 0.00 0.00 0.00 0.00 0.05 10 4.28 0.20
9 W 121+70 | 125+78R 0.29 0.95 0.29 0.28 0.70 0.00 0.00 0.00 0.00 0.00 0.28 10 4.28 1.18
9E 129+45 125+78R | 0.26 0.95 0.26 0.25 0.70 0.00 0.00 0.00 0.00 0.00 0.25 10 4.28 1.06
10 143+50 126+15L 1.23 0.95 1.23 137 0.70 0.00 0.00 0.00 0.00 0.00 117 10 4.28 5.00
Sx: Cross-Slope SL: Longitudinal Slope T: Spread (feet) CB: Catch Basin SC: Scupper
Computed by: RS Date: SEPTEMBER 30, 2002 Checked by: DJS
NOTES:

(1) - SEE STORM SEWER INLET CALCULATION RECORD FOR PAVEMENT PARAMETERS
(2) - SEE HEC12 RESULTS FOR ACTUAL Q INTERCEPTION AT CATCH BASIN

(3) - OFF ROAD CATCH BASIN

(4) - OFFSITE RUNOFF

Sruncal.xls



STORM SEWER RUNOFF CALCULATION RECORD BRW INC.
Engineering
LOCATION DATA DESIGN DATA Transportation
STREET 55TH AVE. & MARYLAND AVE. FREQUENCY 10 years Planning
LOCATION SIERRA VISTA DR. P6= 1.94 Inches  P24= 2.40 Inches Pi= 1.50 Inches Urban Design
PROJ. NO. Landscape Architects
RUNOFF CALCULATIONS
DRAINAGE AREA PAVEMENT SLOPES & SPREAD (1) PAVEMENT DESERT LANDSCAPING Tc | INTENSITY Q(2)
CB- NO. Station ACRES SX SL T C A CA C A CA C A CA SUM CA min | inches/hr cfs
21 W 71+00 71+61L 0.04 0.95 0.04 0.04 0.70 0.00 0.00 0.00 0.00 0.00 0.04 10 4.28 0.16
21E 74403 71+61L 0.17 0.95 0.17 0.16 0.70 0.00 0.00 0.00 0.00 0.00 0.16 10 4.28 0.69
22W 71+00 71+84R 0.09 0.95 0.09 0.09 0.70 0.00 0.00 0.00 0.00 0.00 0.09 10 4.28 0.37
22 E 74+03 71+84R 0.16 0.95 0.16 0.15 0.70 0.00 0.00 0.00 0.00 0.00 0.15 10 4.28 0.65
23 76+67L 0.00 0.95 0.00 0.00 0.70 0.00 0.00 0.00 0.00 0.00 0.00 10 4.28 18.7 (4)
24 76+67R 0.00 0.95 0.00 0.00 0.70 0.00 0.00 0.00 0.00 0.00 0.00 10 4.28 18.7 (4)
27 78+59L 0.00 0.95 0.00 0.00 0.70 0.00 0.00 0.00 0.00 0.00 0.00 10 4.28 5(4)
Sx: Cross-Slope SL: Longitudinal Slope T: Spread (feet) CB: Catch Basin SC: Scupper
Computed by: RS Date: SEPTEMBER 30, 2002 Checked by: DJS

NOTES:

(1) - SEE STORM SEWER INLET CALCULATION RECORD FOR PAVEMENT PARAMETERS
(2) - SEE HEC12 RESULTS FOR ACTUAL Q INTERCEPTION AT CATCH BASIN

(3) - OFF ROAD CATCH BASIN

(4) - OFFSITE RUNOFF



STORM SEWER RUNOFF CALCULATION RECORD BRW INC.
Engineering
LOCATION DATA DESIGN DATA Transportation
STREET 55TH AVE. & MARYLAND AVE. FREQUENCY 10 years Planning
LOCATION 54TH AVE, P6= 1.94 Inches  P24= 2.40 Inches Pi= 1.50 Inches Urban Design
PROJ. NO. Landscape Architects
RUNOFF CALCULATIONS
DRAINAGE AREA PAVEMENT SLOPES & SPREAD (1) PAVEMENT DESERT LANDSCAPING Tc | INTENSITY Q(2)
CB- NO. Station ACRES SX SL T [+ A CA C A CA C A CA SUM CA min | inches/hr cfs
25 52+25R | 0.00 0.95 0.00 0.00 0.70 0.00 0.00 0.00 0.00 0.00 0.00 10 4.28 13.3 (4)
26 51+60L 0.00 0.95 0.00 .0.00 0.70 0.00 0.00 0.00 0.00 0.00 0.00 10 4.28 11.4 (4)
Sx: Cross-Slope SL: Longitudinal Slope T: Spread (feet) CB: Catch Basin SC: Scupper
Computed by: RS Date: SEPTEMBER 30, 2002 Checked by: DJS
NOTES:

(1) - SEE STORM SEWER INLET CALCULATION RECORD FOR PAVEMENT PARAMETERS

(2) - SEE HEC12 RESULTS FOR ACTUAL Q INTERCEPTION AT CATCH BASIN
(3) - OFF ROAD CATCH BASIN

(4) - OFFSITE RUNOFF 100 YEAR



+ Fifty-Year Storm Event
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STORM SEWER RUNOFF CALCULATION RECORD BRW INC.
Engineering
LOCATION DATA DESIGN DATA Transportation
STREET 55TH AVE. & MARYLAND AVE, FREQUENCY 50 years Planning
LOCATION MARYLAND AVE. P6= 2.68 Inches  P2d= 3.38 Inches  Pi= 2.05 Inches Urban Design
PROJ. NO. Landscape Architects
RUNOFF CALCULATIONS
DRAINAGE AREA PAVEMENT SLOPES & SPREAD (1) PAVEMENT DESERT LANDSCAPING Tc | INTENSITY Q(2)
CB- NO. Station ACRES SX SL T C A CA C A CA C A CA SUM CA min inches/hr cfs
1 105+00 | 103+30L | 0.24 0.95 0.24 0.23 0.70 0.00 0.00 0.00 0.00 0.00 0.23 10 5.69 1.30
2 107+66 | 105+00L | 0.39 0.95 0.39 0.37 0.70 0.00 0.00 0.00 0.00 0.00 0.37 10 5.69 2.11
51 (3) 106+45R 1.27 0.95 0.00 0.00 0.70 1.27 0.89 0.00 0.00 0.00 0.89 10 5.69 5.06
3 108+10 107+66R 0.06 0.95 0.06 0.06 0.70 0.00 0.00 0.00 0.00 0.00 0.06 10 5.69 0.32
4 109+45 | 108+10R | 0.19 0.95 0.19 0.18 0.70 0.00 0.00 0.00 0.00 0.00 0.18 10 5.69 1.03
5 114+00 | 109+45R | 0.65 0.95 0.65 0.62 0.70 0.00 0.00 0.00 0.00 0.00 0.62 10 5.69 3.5
6 114400 118+70R 0.67 0.95 0.67 0.64 0.70 0.00 0.00 0.00 0.00 0.00 0.64 10 5.69 3.62
7 118+70 | 121+70R | 0.33 0.95 0.33 0.31 0.70 0.00 0.00 0.00 0.00 0.00 0.31 10 5.69 1.78
8 120+33 122+50L 0.15 0.95 0.15 0.14 0.70 0.00 0.00 0.00 0.00 0.00 0.14 10 5.69 0.81
SC-1W | 123+60 | 125+50L | 0.14 0.95 0.14 0.13 0.70 0.00 0.00 0.00 0.00 0.00 0.13 10 5.69 0.76
SC-1E 126+15 125+50L 0.05 0.95 0.05 0.05 0.70 0.00 0.00 0.00 0.00 0.00 0.05 10 5.69 0.27
9w 121470 125+78R 0.29 0.95 0.29 0.28 0.70 0.00 0.00 0.00 0.00 0.00 0.28 10 5.69 1.57
9E 129+45 | 125+78R | 0.26 0.95 0.26 0.25 0.70 0.00 0.00 0.00 0.00 0.00 0.25 10 5.69 1.41
10 143+50 126+15L 1.23 0.95 1.23 117 0.70 0.00 0.00 0.00 0.00 0.00 117 10 5.69 6.65
Sx: Cross-Slope SL: Longitudinal Slope T: Spread (feet) CB: Catch Basin SC: Scupper
Computed by: " RS Date: SEPTEMBER 30, 2002 Checked by: DJS
NOTES:

(1) - SEE STORM SEWER INLET CALCULATION RECORD FOR PAVEMENT PARAMETERS
(2) - SEE HEC12 RESULTS FOR ACTUAL Q INTERCEPTION AT CATCH BASIN

(3) - OFF ROAD CATCH BASIN

(4) - OFFSITE RUNOFF 100 YEAR
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STORM SEWER RUNOFF CALCULATION RECORD BRW INC.
Engineering
LOCATION DATA DESIGN DATA Transportation
STREET 55TH AVE. & MARYLAND AVE. FREQUENCY 50 years Planning
LOCATION SIERRA VISTA DR. P6= 2.68 Inches  P24= 3.38 Inches  Pi= 2.05 Inches Urban Design
PROJ. NO. Landscape Architects
RUNOFF CALCULATIONS
DRAINAGE AREA PAVEMENT SLOPES & SPREAD (1) PAVEMENT DESERT LANDSCAPING Tc | INTENSITY Q(2)
CB- NO. Station ACRES SX SL T C A CA [+ A CA C A CA SUM CA min | inches/hr cfs
21 W 71+00 71+61L 0.04 0.95 0.04 0.04 0.70 0.00 0.00 0.00 0.00 0.00 0.04 10 5.69 0.22
21E 74+03 71+61L 0.17 0.95 0.17 0.16 0.70 0.00 0.00 0.00 0.00 0.00 0.16 10 5.69 0.92
22 W 71+00 71+84R 0.09 0.95 0.09 0.09 0.70 0.00 0.00 0.00 0.00 0.00 0.09 10 5.69 0.49
2E 74+03 71+84R 0.16 0.95 0.16 0.15 0.70 0.00 0.00 0.00 0.00 0.00 0.15 10 5.69 0.86
23 76+67L 0.00 0.95 0.00 0.00 0.70 0.00 0.00 0.00 0.00 0.00 0.00 10 5.69 18.7 (4)
24 76+67R 0.00 0.95 0.00 0.00 0.70 0.00 0.00 0.00 0.00 0.00 0.00 10 5.69 18.7 (4)
27 78+59L 0.00 0.95 0.00 0.00 0.70 0.00 0.00 0.00 0.00 0.00 0.00 10 5.69 5(4)
Sx: Cross-Slope SL: Longitudinal Slope T: Spread (feet) CB: Catch Basin SC: Scupper
Computed by: RS Date: SEPTEMBER 30, 2002 Checked by: DJS
NOTES:

(1) - SEE STORM SEWER INLET CALCULATION RECORD FOR PAVEMENT PARAMETERS
(2) - SEE HEC12 RESULTS FOR ACTUAL Q INTERCEPTION AT CATCH BASIN

(3) - OFF ROAD CATCH BASIN

(4) - OFFSITE RUNOFF 100 YEAR




STORM SEWER RUNOFF CALCULATION RECORD BRW INC.
Engineering
LOCATION DATA DESIGN DATA Transportation
STREET 55TH AVE. & MARYLAND AVE. FREQUENCY 50 years Planning
LOCATION 54TH AVE. P6= 2.68 Inches  P24= 3.38 Inches  Pi= 2.05 Inches Urban Design
PROJ. NO. Landscape Architects
RUNOFF CALCULATIONS
DRAINAGE AREA PAVEMENT SLOPES & SPREAD (1) PAVEMENT DESERT LANDSCAPING Tc | INTENSITY Q(2)
CB- NO. Station ACRES SX SL T C A CA Cc A CA C A CA SUM CA min | inches/hr cfs
25 52+25R 0.00 0.95 0.00 0.00 0.70 0.00 0.00 0.00 0.00 0.00 0.00 10 5.69 13.3 (4)
26 51+60L 0.00 0.95 0.00 0.00 0.70 0.00 0.00 0.00 0.00 0.00 0.00 10 5.69 11.4 (4)
Sx: Cross-Slope SL: Longitudinal Slope T: Spread (feet) CB: Catch Basin SC: Scupper
Computed by: RS Date: SEPTEMBER 30, 2002 Checked by: DJS

NOTES:

(1) - SEE STORM SEWER INLET CALCULATION RECORD FOR PAVEMENT PARAMETERS
(2) - SEE HEC12 RESULTS FOR ACTUAL Q INTERCEPTION AT CATCH BASIN

(3) - OFF ROAD CATCH BASIN

(4) - OFFSITE RUNOFF 100 YEAR

Sruncal.xls



Appendix D
Pavement Drainage Analysis (HEC-12)
(Storm Inlet Calculations Record)

¢ Ten-Year Storm Event
¢ Fifty-Year Storm Event



¢ Ten-Year Storm Event




STORM SEWER INLET CALCULATION RECORD BRW INC.
LOCATION DATA DESIGN DATA Engineering
STREET 55 TH & MARYLAND AVE. FREQUENCY 10 years Transportation
LOCATION MARYLAND AVE. P6= 1.94 Inches P24= 2.40 Inches Planning
PRO. NO. Pi= 1.50 Inches Urban Design
Landscape Architects
STORM SEWER INLET CALCULATIONS
Inlet Q Carryover Design Q Inlet Curb Opening | Wing/Slot | Gutter Pavement Spread T(ft) Intercepted Flowby
No. Station Offset (cfs) (cfs) (cfs) Std, L (ft) L (ft) Type Sx S| |Actual| Allow | Flow (cfs) (cfs) Notes
1 103+30 22,58’ LT | 0.98 0.0 0.98 3 4 35E 16 0.020 |0.0166 | 5.91 6.0 0.98 0.0
2 105+00 22.58'LT | 1.59 0.0 1.59 3 7 75E 16 0.020 | 0.0369 | 5.81 6.0 1.59 0.0
51 106+45 71" RT 3.80 0.0 3.80 2 3.80 0.0 OFFROAD CATCH BASIN
3 107+66 22.58'RT | 0.24 0.0 0.24 3 7 35E 16 0.005 |0.0473 | 4.38 | 6.0 0.24 0.0
4 108+10 22.58'RT | 0.77 0.0 0.77 3 11 7.5E 16 0.010 |0.0473 | 5.20 | 6.0 0.77 0.0
5 109+45 22.58' RT | 2.64 0.0 2.64 3 23 19.5 E 16 0.025 |0.0475 | 5.87 | 6.0 2.64 0.0
6 118+70 22.58'RT | 2.72 0.0 2.72 3 23 19.5 W 16 0.025 |0.0500 | 5.89 | 6.0 2.72 0.0
4 121470 22.58' RT | 1.34 0.0 1.34 3 1 75W 16 0.020 |0.0353 | 5.51 6.0 1.34 0.0
8 122+50 22,58' LT | 0.61 0.0 0.61 3 7 3.5W 16 0.020 {0.0284 | 4.11 6.0 0.61 0.0
SC-1 125+50 24'LT 0.77 0.0 0.77 9 48 16 0.020 SAG | 099 | 6.0 0.77 0.0
9 125+78 22.58' RT | 2.24 0.0 2,24 4 43 19.5 16 0.020 SAG | 2.15 6.0 2.24 0.0
10 126+15 22.58'LT | 5.00 0.0 5.00 3 23 195 E 16 0.020 |0.0020 |16.56 | 6.0 5.00 0.0 FLOOD CONDITION
Sx: Cross-Slope  Sl: Longitudinal Slope CB: Catch Basin SC: Scupper
Computed by: RS Date: SEPTEMBER 30, 2002 Checked by: DJS

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX B,

1- ADOT C-15.30 (SINGLE) 6- MAG 531 11- ADOT C-05.10 ( SINGLE CURB TYPE A1) 16- MAG 220 (CURB & GUTTERTYPE A)
2- ADOT C-15.30 ( DOUBLE) 7- MAG 532 12- CONCRETE BARRIER 17- ADOT C-15.91

3- ADOT C-15.20 (ONE WING) 8- MAG 534, Type E 13- ADOT C-15.10 ( SINGLE ) 18- ADOT C-15.91 ( SPECIAL )

4- ADOT C-15.20 (TWO WINGS) 9- SCUPPER 14- ADOT C-05.10 (CURB & GUTTER TYPE B ) 19- ADOT C-15.80

5- ADOT C-05.10 (CURB & GUTTER TYPE D) 10- ADOT C-15.10 ( Double)  15- ADOT C-05.10 (CURB & GUTTER TYPEC) 20- ADOT C-15.20 ( SUMP ONLY)

Stmswr.xls




STORM SEWER INLET CALCULATION RECORD BRW INC.
LOCATION DATA DESIGN DATA Engineering
STREET 55 TH & MARYLAND AVE. FREQUENCY 10 years Transportation
LOCATION SIERRA VISTA DR. Pé= 1.94 Inches P24= 2,40 Inches Planning
PRO. NO. Pi= 1.50 Inches Urban Design
Landscape Architects
STORM SEWER INLET CALCULATIONS
Inlet Q Carryover Design Q Inlet Curb Opening | Wing/Slot | Gutter Pavement Md T(t) Intercepted Flowby
No. Station Offset (cfs) (cfs) (cfs) Std. L (ft) L (ft) Type Sx SI  |Actual| Allow | Flow (cfs) (cfs) Notes
21 71461 22'LT 0.87 0.0 0.87 20 3 16 0.020 SAG | 4.61 6.0 0.87 0.0
22 71+84 22' RT 1.02 0.0 1.02 20 3 16 0.020 SAG | 5.18 6.0 1,02 , 0.0
23 76+67 24.58' LT | 18.70 0.0 18.70 4 19 7.5 16 0.020 SAG |15.18 | 6.0 18.70 0.0 FLOOD CONDITION
24 76+67 24.58' RT | 18.70 0.0 18.70 4 19 7.5 16 0.020 SAG (15.18 | 6.0 18.70 0.0 FLOOD CONDITION
27 78+59 84,42' LT | 5.00 0.0 5.00 3 11 75N 16 0.020 SAG | 7.25 6.0 5.00 0.0 FLOOD CONDITION
Sx: Cross-Slope  Sl: Longitudinal Slope CB: Catch Basin SC: Scupper
Computed by: RS Date: SEPTEMBER 30, 2002 Checked by: DJS

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX B.

1- ADOT C-15.30 (SINGLE) 6- MAG 531 11- ADOT C-05.10 ( SINGLE CURB TYPE A1) 16- MAG 220 (CURB & GUTTER TYPE A)
2- ADOT C-15.30 (DOUBLE) 7- MAG 532 12- CONCRETE BARRIER 17- ADOT C-15.91

3- ADOT C-15.20 (ONE WING) 8- MAG 534, Type E 13- ADOT C-15.10 ( SINGLE) 18- ADOT C-15.91 ( SPECIAL )

4- ADOT C-15.20 (TWO WINGS" 9- SCUPPER 14- ADOT C-05.10 (CURB & GUTTER TYPE B) 19- ADOT C-15.80

5- ADOT C-05.10 (CURB & GUTTER TYPED) 10- ADOT C-15.10 (Double)  15- ADOT C-05.10 (CURB & GUTTER TYPE C) 20- ADOT C-15.20 ( SUMP ONLY )




STORM SEWER INLET CALCULATION RECORD BRW INC.
LOCATION DATA DESIGN DATA Engineering
STREET 55 TH & MARYLAND AVE. FREQUENCY 10 years Transportation
LOCATICN 54TH AVE. Pé= 1.94 Inches P24= 2.40 Inches Planning
PRO. N Pi= 1.50 Inches Urban Desl jn
Landscape Architects
STORM SEWER INLET CALCULATIONS
Inlet Q Carryover Design Q Inlet Curb Opening | Wing/Slot | Gutter Pavement Spread T(ft) Intercepted Flowby
No. Station Offsnt (cts) (cfs) (cfs) Std. L (ft) L (ft) Type Sx S| |Actual| Allow | Flow (cfs) '(cfs) Notes
25 52425 20’ RT 13.30 0.0 13.30 3 15 115N 16 0.020 SAG [15.18 | 6.0 13.30 0.0 FLOOD CONDITION
26 51460 20'LT 11.40 0.0 11.40 3 15 115N 16 0.020 SAG [15.10 | 6.0 11.40 0.0 FLOOD CONDITION
Sx: Cross-Slope  Sl: Longitudinal Slope CB: Catch Basin SC: Scupper
Computed by: RS Date: SEPTEMBER 30, 2002 Checked by: DJS

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX B.

1- ADOT C-15.30 ( SINGLE) 6- MAG 531 11- ADOT C-05.10 ( SINGLE CURB TYPE A1) 16- MAG 220 (CURB & GUTTER TYPE A)
2- ADOT C-15.30 (DOUBLE) 7- MAG 532 12- CONCRETE BARRIER 17- ADOT C-15.91

3- ADOT C-15.20 (ONE WING) 8- MAG 534, Type E 13- ADOT C-15.10 ( SINGLE ) 18- ADOT C-15.91 ( SPECIAL )

4- ADOT C-15.20 (TWO WINGS) 9- SCUPPER 14- ADOT C-05.10 (CURB & GUTTER TYPE B) 19- ADOT C-15.80

5- ADOT C-05.10 (CURB & GUTTER TYPED) 10- ADOT C-15.10 (Double)  15- ADOT C-05.10 (CURB & GUTTER TYPE C) 20- ADOT C-15.20 (SUMP ONLY )



PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1
Licensed to: BR¥, Inc,, Phoenix, A7 85012
Project  : HMARYLAND AVE.

Sta 109+45R INPUT

Intens.= 4.28 C1=0.95 Al= 0.62 gadd = 0.0  Slcpel= 6.0000 Gutter= 1.42 Area = 0.00

(BID =5 €2=0.70 A2= 0.00 Qrunoff= 2.5  Slope2= 0.0417 a = 2.00 Perim = 0.00

Curb Opening €3=0.00 23= 0.00 Grade = 0.0467 Sloped= 0.0250 W = 1.42 Length=23.00
OUTPUT

Flowby= 0.0 Qtotal= 2.5 Qint= 2.5 Flowby dn= 0.0 Depth=0.17 Spread= 5.89 Veloc= 5.61

Sta 108+10R INPOT
Intens.= 4.28 C1=0.95 Al= 0.18 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00
CBID =4 C2=0.70 A2= 0.00 Qrunoff= 0.7  Slope2= 0.0417 a 2.00 Perim = 0.00
Ccurb Opening €3=0.00 A3= 0.00 Grade = 0.0473 Slope3= 0.0103 W 1.42 Length=11.00

sessesressee RN I S I I ] teresersrree

OUTPUT
Flowby= 0.0 Qtotal= 0.7 Qint= 0.7 Flowby dn= 0.0 Depth=0.10 Spread= 5.87 Veloc= 3.52
Sta 107+66R INPUT
Intens.= 4.28 C1=0.95 Al= 0.06 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00
(BID =3 (2=0.70 A2= 0.00 Qrunoff= 0.2  Slope2= 0.0417 a = 2.00 Perim = 0.00
Curb Opening (€3=0.00 A3= 0.00 Grade = 0.0473 Slope3= 0.0050 W = 1.42 Length= 7.00
OUTPUT
Flowby= 0.0 Qtotal= 0.2 Qint= 0.2 Flowby dn= 0.0 Depth=0.07 Spread= 4.38 Veloc= 2.88
Sta 105+00L INPUT
Intens.= 4.28 C1=0.95 Al=0.38 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00
CBID =2 (2=0.70 A2= 0.00 Qrunoff= 1.6  Slope2= 0.0417 a = 2.00 Perim = 0.00
Curb Opening C3=0.00 23= 0.00 Grade = 0.0369 Slope3= 0.0200 W = 1.42 Length=11,00
OUTPUT
Flowby= 0.0 Qtotal= 1.6 Qint= 1.5 Flowby dn= 0.0 Depth=0.15 Spread= 5.81 Veloc= 4.31
Sta 103+21L INPUT
Intens.= 4.28 C1=0.95 Al=0.26 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00
(BID =1 (C2=0.70 A2= 0.00 Qrunoff= 1.0  Slope2= 0.0417 a = 2,00 Perim = 0.00
Curb Opening €3=0.00 A3= 0.00 Grade = 0.0162 Slope3= 0.0200 W = 1.42 Length= 7.00
OUTPUT

Flowby= 0.0 Qtotal= 1.1 Qint= 1.0 Flowby dn= 0.0 Depth=0.15 Spread= 5.91 Veloc= 2.87

CRITERIA

Runoff computed by Rationai Method Manning's n Gutter=0.012 Marning's n Pavement=0.016
Clogging Factors in Sag Location:

----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.25 Comb-Grate= 2.00
Clogging Pactors on Continuous Grade:

----- Curb Opening= 1.25 Grate= 2.00 Slotted Drair= 1.50 Comh-Cnrb= 1.50 Comb-Grate= 2.00

Prepared by: Date:09/27/10  Time:16:59:32 Checked by: Date:

Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ




PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1
Licensed to: BR¥, Inc., Phoenix, AZ 85012
Project : HARYLAND AVE.

Sta 118+70R INPUT

Intens.= 4.28 C1=0.95 Al= 0.64 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 area = 0.00

CBID =6 (C2=0.70 A2= 0.00 Qrunoff= 2.6  Slope2= 0.0417 a = 2.00 Perim = 0.00

Curb Opening (€3=0.00 A3= 0.00 Grade = 0.0500 Slope3= 0.0250 W = 1.42 Length=23.00
OUTPUT

Flowby= 0.0 Qtotal= 2.6 Qint= 2.6 Flowby dn= 0.0 Depth=0.17 Spread= 5.89 Veloc= 5.79

Sta 121+70R INPUT

Intens.= 4.28 €1=0.95 Al= 0.33 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00

CBID =7 €2=0.70 A2= 0.00 Qrunoff= 1.4  Slope2= 0.0417 a = 2.00 Perin = 0.00

Curb Opening (€3=0.00 A3= 0.00 Grade = 0.0353 Slope3= 0.0200 W = 1.42 Length=11.00
OUTPUT

Flowby= 0.0 Qtotal= 1.4 Qint= 1.4 Flowby dn= 0.0 Depth=0.14 Spread= 5.51 Veloc= 4.14

Sta 125+78R INPUT

Intens.= 4.28 €1=0.95 Al= 0.55 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00

CBID =9 €2=0.70 A2= 0.00 Qrunoff= 2.3 Slope2= 0.0417 a = 2,00 Perin = 0.00

Curb Opening €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.42 Length=43.00
OUTPUT

Flowby= 0.0 Qtotal= 2.3 Qint= 2.3 Flowby dn= 0.0 Depth=0.09 Spread= 2.15 Veloc= 0.00

Sta 122450L INPUT

Intens.= 4.28 C1=0.95 Al= 0.15Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00
CBID =8 (C2=0.70 A2= 0.00 Qrunoff= 0.6  Slope2= 0.0417 a 2.00 Perin = 0.00
Curb Opening €3=0.00 A3= 0.00 Grade = 0.0284 Slope3= 0.0200 W 1.42 Length= 7.00

"

OUTPUT
Flowby= 0.0 Qtotal= 0.6 Qint= 0.6 Flowby dn= 0.0 Depth=0.11 Spread= 4.11 Veloc= 3.21
Sta 125+50L INPUT
Intens.= 4.28 C1=0.95 Al= 0.19 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00
CBID =5C1 C2=0.70 A2= 0.00 Qrunoff= 0.8  Slope2= 0.0417 a = 2.00 Perim = 0.00
Curb Openlng €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.42 Length=48.00
OUTPUT

Flowby= 0.0 Qtotal= 0.8 Qint= 0.8 Flowby dn= 0.0 Depth=0.04 Spread= 0.99 Veloc= 0.00

Sta 126+15L INPUT

Intens.= 4.28 C1=0.95 Al=1.22Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00
CBID =10 (€2=0.70 A2= 0.00 Qrunoff= 5.0  Slope2= 0.0417 a 2.00 Perim = 0.00
Curb Opening €3=0.00 A3= 0.00 Grade = 0.0020 Slope3= 0.0200 W 1.42 Length=23.00

"

OUTPUT
Flowby= 0.0 Qtotal= 5.0 Qint= 5.0 Flowby dn= 0.0 Depth=0.36 Spread= 16.56 Veloc= 1.80




PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 2
Licensed to: BRW, Inc., Phoenix, AZ 85012
Project  : MARYLAND AVE.

CRITERIA
Runoff computed by Rational Method Manning‘s n Gutter=0.012 Manning‘s n Pavement=0.016
Clogging Factors in Sag Location:
----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.25 Comb-Grate= 2.00
Clogging Factors on Continuous Grade:
----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 1.50 Comb-Curb= 1.50 Comb-Grate= 2.00

Prepared by: Date:09/28/10  Time:14:45:37 Checked by: Date:
Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, Al

=




PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1
Licensed to: BRW, Inc., Phoenix, A7 85012
Project : SIERRA VISTA DR.

Sta 71461L INPUT

Intens.= 4.28 C1=0.95 Al= 0.21 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00

CBID =21 (C2=0.70 A2= 0.00 Qrunoff= 0.9  Slope2= 0.0417 a = 2.00 Perim = 0.00

Curb Opening (€3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.42 Length= 3.00
OUTPUT

Flowby= 0.0 Qtotal= 0.9 Qint= 0.9 Flowby dn= 0.0 Depth=0.19 Spread= 4.61 Veloc= 0.00

Sta 71+84R INPUT

Intens.= 4,28 €1=0.95 A1= 0.25 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00

CBID =22 (2=0.70 A2= 0.00 Qrunoff= 1.0  Slope2= 0.0417 a 2.00 Perim = 0.00

Curb Opening (€3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W 1.42 Length= 3.00
OUTPUT

Flowby= 0.0 Qtotal= 1.0 Qint= 1.0 Flowby dn= 0.0 Depth=0.22 Spread= 5.18 Veloc= 0.00

1}

1"

Sta 76+67L INPUT

Intens.= 4.28 C1=0.95 Al= 0.00 Qadd = 18.7  Slopel= 6.0000 Gutter= 1.42 Area = 0.00
(BID =23 (€2=0.70 A2= 0.00 Qrunoff= 18.7  Slope2= 0.0417 a 2.00 Perinm = 0.00
Curb Opening (€3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W 1.42 Length=19.00

OUTPUT
Flowby= 0.0 Qtotal= 18.7 Qint= 18.7 Flowby dn= 0.0 Depth=0.50 Spread= 15.18 Veloc= 0.00

Sta 76+67R INPUT

Intens.= 4.28 €1=0.95 Al= 0.00 Qadd = 18.7  Slopel= 6.0000 Gutter= 1.42 Area = 0.00
(BID =24 (2=0.70 A2= 0.00 Qrunoff= 18.7  Slope2= 0.0417 a 2.00 Perin = 0.00
Curb Opening €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W 1.42 Length=19.00

mon

OUTPUT
Flowby= 0.0 Qtotal= 18.7 Qint= 18.7 Flowby dn= 0.0 Depth=0.50 Spread= 15.18 Veloc= 0.00

Sta 78+59L INPUT

Intens.= 4.28 €1=0.95 2A1= 0.00 Qadd = 5.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00
(BID =27 (2=0.70 A2= 0.00 Qrunoff= 5.0  Slope2= 0.0417 a = 2.00 Perin = 0.00
Curb Opening €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.42 Length=11.00
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OUTPUT
Flowby= 0.0 Qtotal= 5.0 Qint= 5.0 Flowby dn= 0.0 Depth=0.34 Spread= 7.25 Veloc= 0.00

CRITERIA
Runoff computed by Rational Method HManning's n Gutter=0.012 Manning‘s n Pavement=0.016
Clogging Factors in Sag Location:
----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.25 Comb-Grate= 2.00
Clogging Factors on Continuous Grade:
----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 1.50 Comb-Curb= 1.50 Comb-Grate= 2.00

Prepared by: Date:09/28/10  Time:11:54:35 Checked by: Date:

Pavement Drainage Program (C), 1991 Copyright by SHF Engineering Corporation, Phoenix, AZ

=



PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1
Licensed to: BRW, Inc., Phoenix, A7 85012
Project : 54TH AVE.

Sta 52425R INPUT

Intens.= 4.28 C1=0.95 Al= 0.00 Qadd = 13.3  Slopel= 6.0000 Gutter= 1.42 Area = 0.00

CBID =25 (€2=0.70 A2= 0.00 Qrunoff= 13.3  Slope2= 0.0417 a = 2,00 Perin = 0.00

Curb Opening (3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.42 Length=15.00
OUTPUT

Flowby= 0.0 Qtotal= 13.3 Qint= 13.3 Flowby dn= 0.0 Depth=0.50 Spread= 15.18 Veloc= 0.00

Sta 51+60L INPUT

Intens.= 4.28 C1=0.95 Al= 0.00 Qadd = 11.4  Slopel= 6.0000 Gutter= 1.42 Area = 0.00

CBID =26 (C2=0.70 A2= 0.00 Qrunoff= 11.4  Slope2= 0.0417 a 2.00 Perim = 0.00

Curb Opening €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W 1.42 Length=15.00
OUTPUT

Flowby= 0.0 Qtotal= 11.4 Qint= 11.4 Flowby dn= 0.0 Depth=0.50 Spread= 15.10 Veloc= 0.00

CRITERIA
Runoff computed by Rational Method Manning‘s n Gutter=0.012 Manning's n Pavement=0.016
Clogging Factors in Sag Location:
----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.25 Comb-Grate= 2.00
Clogging Factors on Continuous Grade:
----- Curb Opening= 1.25 Grate= 2,00 Slotted Drain= 1.50 Comb-Curb= 1,50 Comb-Grate= 2.00

Prepared by: Date:09/28/10  Time:11:45:55 Checked by: Date:
Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ




¢ Fifty-Year Storm Event




STORM SEWER INLET CALCULATION RECORD BRW INC.
LOCATION DATA DESIGN DATA Engineering
STREET 55 TH & MARYLAND AVE. FREQUENCY 50 years Transportation
LOCATICN MARYLAND AVE. Pé= 2.68 Inches P24= 3.38 Inches Planning
PRO. NO. et Pi= 2.05 Inches Urban Design
Landscape Architects
STORM SEWER INLET CALCULATIONS
Inlet Q Carryover | Design Q Inlet | Curb Opening | Wing/Slot | Gutter Pavement Spread T(ft) Intercepted Flowby
No. Station Offset (cfs) (cfs) (cfs) Std. L (ft) L (ft) Type Sx S| |Actual| Allow | Flow (cfs) (cfs) Notes
1 103+30 22,58 LT | 1.30 0.0 1.30 3 T 35E 16 0.020 |0.0166 | 6.86 | 12.0 1.30 0.0
2 105+00 22.58'LT | 2.11 0.0 2.11 3 7 75E 16 0.020 |0.0369 | 6.56 | 12.0 2.11 0.0
51 106+45 71' RT 5.08 0.0 5,06 2 5.08 0.0 OFFROAD CATCH BASIN
3 107+66 22,58' RT | 0.32 0.0 0.32 3 7 35E 16 0.005 |0.0473 | 5.58 | 12.0 0.32 0.0
4 108+10 22,58’ RT | 1.03 0.0 1.03 3 11 75E 16 0.010 |0.0473 | 6.74 | 12.0 1.03 0.0
5 109+45 22.58' RT | 3.51 0.0 3.51 3 23 19.5E 16 0.025 |0.0475 | 6.61 | 12.0 3.51 0.0
6 118+70 22.58' RT | 3.62 0.0 3.62 3 23 19.5 W 16 0.025 |0.0500 | 6.61 | 12.0 3.62 0.0
7 121470 22.58'RT | 1.78 0.0 1.78 3 11 75W 16 0.020 |0.0353 | 6.26 | 12.0 1.78 0.0
8 122+50 22,58'LT | 0.81 0.0 0.81 3 7 3.5W 16 0.020 |0.0284 | 4.66 | 12.0 0.81 0.0
SC-1 125+50 24'LT 1.03 0.0 1.03 9 48.0 16 0.020 SAG | 1.24 | 12.0 1.03 0.0
9 125+78 22,58’ RT | 2.98 0.0 2.98 4 43 19.5 16 0.020 SAG | 2.60 | 12.0 2.98 0.0
10 126+15 22.58'LT | 6.85 0.0 6.65 3 23 19.5E 16 0,020 |0.0020 |[18.51 | 12.0 6.65 0.0 FLOOD CODITION
Sx: Cross-Slope Sl Longitudinal Slope CB: Catch Basin SC: Scupper
Computed by: RS Date: SEPTEMBER 30, 2002 Checked by: DJS
NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX B.
1- ADOT C-15.30 ( SINGLE) 6- MAG 531 11- ADOT C-05.10 ( SINGLE CURB TYPE A1) 16- MAG 220 (CURB & GUTTER TYPE A)
2- ADOT C-15.30 (DOUBLE) 7- MAG 532 12- CONCRETE BARRIER 17- ADOT C-15.91
3- ADOT C-15.20 (ONE WING) 8- MAG 534, Type E 13- ADOT C-15.10 ( SINGLE) 18- ADOT C-15.91 ( SPECIAL )
4- ADOT C-15.20 (TWO WINGS) 9- SCUPPER 14- ADOT C-05.10 (CURB & GUTTER TYPE B ) 19- ADOT C-15.80
5- ADOT C-05.10 (CURB & GUTTER TYPED) 10- ADOT C-15.10 (Double)  15- ADOT C-05.10 (CURB & GUTTER TYPEC) 20- ADOT C-15.20 ( SUMP ONLY )




STORM SEWER INLET CALCULATION RECORD BRW INC.,
LOCATION DATA DESIGN DATA Engineering
STREET 55 TH & MARYLAND AVE. FREQUENCY 50 years Transportation
LOCATION SIERRA VISTA DR. Pé= 2.68 Inches P24= 3.38 Inches Planning
PRO. NO, Pi= 2.05 Inches Urban Design
Landscape Architects
STORM SEWER INLET CALCULATIONS
Inlet Q Carryover Design Q Inlet Curb Opening | Wing/Slot | Gutter Pavement Spread T(ft) Intercepted Flowby
No. Station Offset (cfs) (cfs) (cfs) Std. L (ft) L (ft) Type Sx S| |Actual| Allow | Flow (cfs) (cts) Notes
21 71161 22'LT 1.14 0.0 1.14 20 3 16 0.020 SAG | 1.74 | 12.0 1.14 0.0
22 7184 22' RT 1.35 0.0 1.35 20 3 16 0.020 SAG | 3.17 | 12.0 1.35 0.0
23 76--67 24.58' LT | 18.70 0.0 18.70 4 19 7.5 16 0.020 SAG |15.18 | 12.0 18.70 0.0 FLOOD CONDITION
24 76467 22.58’ RT | 18.70 0.0 18.70 4 19 7.5 16 0.020 SAG |15.18 | 12.0 18.70 0.0 FLOOD CONDITION
27 78+59 84.42 LT | 5.00 0.0 5.00 3 11 75N 16 0.020 SAG | 7.25 | 12.0 5.00 0.0 FLOOD CONDITION
Sx: Cross-Slope Sl Longitudinal Slope CB: Catch Basin SC: Scupper
Computed by: RS Date: SEPTEMBER 30, 2002 Checked by: DJS

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX B.

1- ADOT C-15.30 ( SINGLE) 6- MAG 531 11- ADOT C-05.10 ( SINGLE CURB TYPE A1) 16- MAG 220 (CURB & GUTTER TYPE A)
2- ADOT C-15.30 (DOUBLE) 7- MAG 532 12- CONCRETE BARRIER 17- ADOT C-15.91

3- ADOT C-15.20 (ONE WING) 8- MAG 534, Type E 13- ADOT C-15.10 ( SINGLE) 18- ADOT C-15.91 ( SPECIAL )

4- ADOT C-15.20 (TWO WINGS) 9- SCUPPER 14- ADOT C-05.10 (CURB & GUTTER TYPE B) 19- ADOT C-15.80

5- ADOT C-05.10 (CURB & GUTTER TYPE D) 10- ADOT C-15.10 (Double)  15- ADOT C-05.10 (CURB & GUTTER TYPE C) 20- ADOT C-15.20 ( SUMP ONLY')

Stmswr.xls
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STORM SEWER INLET CALCULATION RECORD BRW INC.
LOCATION DATA DESIGN DATA Engineering
STREET 55 TH & MARYLAND AVE. FREQUENCY 50 years Transportation
LOCATICN 54TH AVE. P8= 2.68 Inches P24= 3.38 Inches Planning
PRO. NO. Pi= 2.05 Inches Urban Design
Landscape Architects
STORM SEWER INLET CALCULATIONS
Inlet Q Carryover Design Q Inlet Curb Opening | Wing/Slot | Gutter Pavement Spread T(ft) Intercepted Flowby
No. Station Offset (cfs) (cts) (cts) Std. L (ft) L (ft) Type Sx S| |Actual| Allow | Flow (cfs) (cts) Notes
25 52+25 20’ RT 13.30 0.0 13.30 3 15 115N 16 0.020 SAG |15.18 | 12.0 13.30 0.0 FLOOD CONDITION
26 51+60 20'LT 11.40 0.0 11.40 3 15 115N 16 0.020 SAG |15.10 | 12,0 11.40 0.0 FLOOD CONDITION
Sx: Cross-Slope  SlI: Longitudinal Slope CB: Catch Basin SC: Scupper
Computed by: RS Date: SEPTEMBER 30, 2002 Checked by: DJS
NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX B.
1- ADOT C-15.30 (SINGLE) 6- MAG 531 11- ADOT C-05.10 ( SINGLE CURB TYPE A1) 16- MAG 220 (CURB & GUTTER TYPE A)
2- ADOT C-15.30 ( DOUBLE) 7- MAG 532 12- CONCRETE BARRIER 17- ADOT C-15.91
3- ADOT C-15.20 (ONE WING) 8- MAG 534, Type E 13- ADOT C-15.10 ( SINGLE) 18- ADOT C-15.91 ( SPECIAL )
4- ADOT C-15.20 (TWO WINGS) 9- SCUPPER 14- ADOT C-05.10 (CURB & GUTTER TYPEB) 19- ADOT C-15.80

5- ADOT C-05.10 (CURB & GUTTER TYPE D) 10- ADOT C-15.10 ( Double)  15- ADOT C-05.10 ( CURB & GUTTER TYPE C) 20- ADOT C-15.20 ( SUMP ONLY)

Stmswr.xls




PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1
Licensed to: BRW, Inc., Phoenix, A7 85012
Project  : MARYLAND AVE.

Sta 109+45R INPUT

Intens.= 5.69 €1=0.95 A1= 0.62 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00

CBID =5 (€2=0.70 A2= 0.00 Qrunoff= 3.4  Slope2= 0.0417 a = 2,00 Perim = 0.00

Curb Opening (3=0.00 23= 0.00 Grade = 0.0467 Slope3= 0.0250 W = 1.42 Length=23.00
OUTPUT

Flowby= 0.0 Qtotal= 3.4 Qint= 3.4 Flowby dn= 0.0 Depth=0.19 Spread= 6.61 Veloc= 5.97

Sta 108+10R INPUT

Intens,= 5.69 C1=0.95 Al= 0.18 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00

CBID =4 (2=0.70 A2= 0.00 Qrunoff= 1.0  Slope2= 0.0417 a = 2,00 Perim = 0.00

Curb Opening (3=0.00 A3= 0.00 Grade = 0.0473 Slope3= 0.0103 W = 1.42 Length=11.00
OUTPUT

Flowby= 0.0 Qtotal= 1.0 Qint= 1.0 Flowby dn= 0.0 Depth=0.11 Spread= 6.74 Veloc= 3.68

Sta 107+66R INPUT

Intens.= 5.69 C1=0.95 Al= 0.06 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00

CBID =3 (2=0.70 A2= 0.00 Qrumoff= 0.3  Slope2= 0.0417 a 2,00 Perin = 0.00

Curb Opening (€3=0.00 A3= 0.00 Grade = 0.0473 Slope3= 0.0050 W 1.42 Length= 7.00

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

OUTPUT
Flowby= 0.0 Qtotal= 0.3 Qint= 0.3 Flowby dn= 0.0 Depth=0.08 Spread= 5.58 Veloc= 2.84
Sta 105+00L INPUT
Intens.= 5.69 C1=0.95 Al= 0.38 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00
C(BID =2 (2=0.70 A2= 0.00 Qrunoff= 2.1 Slope2= 0.0417 a = 2.00 Perim = 0.00
Curb Opening (€3=0.00 A3= 0.00 Grade = 0.0369 Slope3= 0.0200 W = 1.42 Length=11.00
OUTPUT
Flowby= 0.0 Qtotal= 2.1 Qint= 1.9 Flowby dn= 0.1 Depth=0.16 Spread= 6.56 Veloc= 4.56
Sta 103+21L INPUT
Intens.= 5.69 C1=0.95 Al=0.26 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00
(BID =1 €2=0.70 A2= 0.00 Qrunoff= 1.4  Slope2= 0.0417 a = 2.00 Perim = 0.00
Curb Opening (€3=0.00 A3= 0.00 Grade = 0.0162 Slope3= 0.0200 ¥ = 1.42 Length= 7.00

OUTPUT
Flowby= 0.1 Qtotal= 1.5 Qint= 1.4 Flowby dn= 0.2 Depth=0.17 Spread= 6.86 Veloc= 3.09

CRITERIA
Runoff computed by Rational Method HManning‘s n Gutter=0.012 Manning's n Pavement=0.016
Clogging Factors in Sag Location:
----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.25 Comb-Grate= 2.00
Clogging Factors on Continuous Grade:
----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 1.50 Comb-Curb= 1.50 Comb-Grate= 2.00

Prepared by: Date:09/08/10  Time:12:25:42 Checked by: Date:
Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ




PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1
Licensed to: BRW, Inc., Phoenix, AZ 85012
Project  : MARYLAND AVE.

Sta 118+70R INPUT

Intens.= 5.69 €1=0.95 Al= 0.64 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00

CBID =6 (C2=0.70 A2= 0.00 Qrunoff= 3.5  Slope2= 0.0417 a = 2,00 Perim = 0.00

Curb Opening (3=0.00 A3= 0.00 Grade = 0.0500 Slope3= 0.0250 W = 1.42 Length=23.00
OUTPUT

Flowby= 0.0 Qtotal= 3.5 Qint= 3.5 Flowby dn= 0.0 Depth=0.19 Spread= 6.61 Veloc= 6.16

Sta 121170R INPUT

Intens.= 5.69 C1=0.95 Al= 0.33 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00

CBID =7 C2=0.70 A2= 0.00 Qrunoff= 1.8  Slope2= 0.0417 a = 2.00 Perim = 0.00

Curb Opening (€3=0.00 A3= 0.00 Grade = 0.0353 Slope3= 0.0200 W = 1.42 Length=11.00
OUTPU

Flowby= 0.0 Qtotal= 1.8 Qint= 1.7 Flowby dn= 0.1 Depth=0.16 Spread= 6.26 Veloc= 4.33

Sta 125+78R IRPUT

Intens.= 5.69 C1=0.95 Al= 0.55 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00

CBID =9 (C2=0.70 A2= 0.00 Qrunoff= 3.0  Slope2= 0.0417 a 2.00 Perim = 0.00

Curb Opening €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W 1.42 Length=43.00
OUTPUT

Flowby= 0.1 Qtotal= 3.1 Qint= 3.1 Flowby dn= 0.0 Depth=0.11 Spread= 2.64 Veloc= 0.00

1

Sta 122+50L INPUT

Intens.= 5.69 C1=0.95 A1= 0.15Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00

CBID =8 C2=0.70 A2= 0.00 Qrunoff= 0.8  Slope2= 0.0417 a 2.00 Perim = 0.00

Curb Opening (3=0.00 A3= 0.00 Grade = 0.0284 Slope3= 0.0200 W 1.42 Length= 7.00
OUTPUT

Flowby= 0.0 Qtotal= 0.8 Qint= 0.8 Flowby dn= 0.0 Depth=0.12 Spread= 4.66 Veloc= 3.40

Sta 125+50L INPUT

Intens.= 5.69 €1=0.95 Al= 0.19 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00
CBID =SC1 C2=0.70 A2= 0.00 Qrunoff= 1.0  Slope2= 0.0417 a 2.00 Perinm = 0.00
Curb Opening €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W 1.42 Length=48.00

OUTPUT
Flowby= 0.0 Qtotal= 1.1 Qint= 1.1 Flowby dn= 0.0 Depth=0.05 Spread= 1.22 Veloc= 0.00
Sta 126+15L INPUT
Intens.= 5.69 C1=0.95 A1=1.22 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00
CBID =10 (C2=0.70 A2= C.00 Qrunoff= 6.6  Slope2= 0.0417 a = 2,00 Perim = 0.00
Curb Opening (€3=0.00 A3= 0.00 Grade = 0.0020 Slope3= 0.0200 W = 1.42 Length=23.00
OUTPUT

Flowby= 0.0 Qtotal= 6.6 Qint= 6.6 Flowby dn= 0.0 Depth=0.40 Spread= 18.46 Veloc= 1.93




PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 2
Licensed to: BR¥, Inc., Phoenix, AZ 85012
Project  : MARYLAND AVE.

CRITERIA
Runoff computed by Rational Method Manning's n Gutter=0.012 Manning‘s n Pavement=0.016
Clogging Factors in Sag Location:
----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.25 Comb-Grate= 2.00
Clogging Factors on Continuous Grade:
----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 1.50 Comb-Curb= 1.50 Comb-Grate= 2.00

Prepared by: Date:09/28/10  Time:14:49:17 Checked by: Date:
Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ




PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1
Licensed to: BRW, Inc., Phoenix, AZ 85012
Project . SIERRA VISTA DR.

Sta 71+61L INPUT

Intens.= 5.69 C1=0.95 21= 0.21 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00

CBID =21 (2=0.70 A2= 0.00 Qrunoff= 1.1  Slope2= 0.0417 a = 2,00 Perim = 0.00

Curb Opening €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.42 Length= 3.00
OUTPUT

Flowby= 0.0 Qtotal= 1.1 Qint= 1.1 Flowby dn= 0.0 Depth=0.23 Spread= 1.74 Veloc= 0.00

Sta 71+84R INPUT

Intens.= 5.69 C1=0.95 Al= 0.25 Qadd = 0.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00

(BID =22 (2=0.70 A2= 0.00 Qrunoff= 1.4  Slope2= 0.0417 a = 2,00 Perim = 0.00

Curb Opening €3=0.00 2A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.42 Length= 3.00
OUTPUT

Flowby= 0.0 Qtotal= 1.4 Qint= 1.4 Flowby dn= 0.0 Depth=0.26 Spread= 3.17 Veloc= 0.00

Sta 76+67L INPUT

Intens.= 5.69 C1=0.95 2A1= 0.00 Qadd = 18.7  Slopel= 6.0000 Gutter= 1.42 Area = 0.00
CBID =23 (2=0.70 A2= 0.00 Qrunoff= 18.7 Slope2= 0.0417 a 2,00 Perim = 0.00
Curb Opening (3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W 1.42 Length=19.00

"

OUTPUT
Flowby= 0.0 Qtotal= 18.7 Qint= 18.7 Flowby dn= 0.0 Depth=0.50 Spread= 15.18 Veloc= 0.00

Sta 76+67R INPUT

Intens.= 5.69 C1=0.95 Al= 0.00 Qadd = 18.7  Slopel= 6.0000 Gutter=
CBID =24 (C2=0.70 A2= 0.00 Qrunoff= 18.7  Slope2= 0.0417 a = 2.00 Perin = 0.00
Curb Opening (3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.42 Length=19.00

R N R I I R R Y O D R R I R A R A A I ) R

.42 Area = 0.00

0 =

OUTPUT
Flowby= 0.0 Qtotal= 18.7 Qint= 18.7 Flowby dn= 0.0 Depth=0.50 Spread= 15.18 Veloc= 0.00

Sta 78+59L INPUT

Intens.= 5.69 C1=0.95 Al= 0.00 Qadd = 5.0  Slopel= 6.0000 Gutter= 1.42 Area = 0.00

CBID =27 (C2=0.70 2A2= 0.00 Qrunoff= 5.0  Slope2= 0.0417 a = 2.00 Perin = 0.00

Curb Opening €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 ¥ = 1.42 Length=11.00
OUTPUT

Flowby= 0.0 Qtotal= 5.0 Qint= 5.0 Flowby dn= 0.0 Depth=0.34 Spread= 7.25 Veloc= 0.00

CRITERIA
Runoff computed by Rational Method Manning's n Gutter=0.012 Manning‘s n Pavement=0.016
Clogging Factors in Sag Location:
----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.25 Comb-Grate= 2.00

Clogging Factors on Continuous Grade:
----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 1.50 Comb-Curb= 1.50 Comb-Grate= 2.00

Prepared by: Date:09/28/10  Time:11:58:50 Checked by: Date:
Pavenent Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ




PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1
Licensed to: BR¥, Inc., Phoenix, AZ 85012
Project ¢ 54TH AVE.

Sta 52+25R INPUT
Intens.= 5.6% C1=0.95 Al= 0.00 Qadd = 13.3  Slopel= 6.0000 Gutter= 1.42 Area = 0.00
CBID =25 (2=0.70 A2= 0.00 Qrunoff= 13.3 Slope2= 0.0417 a = 2.00 Perim = 0.00
Curb Opening €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.42 Length=15.00
OUTPUT
Flowby= 0.0 Qtotal= 13.3 Qint= 13.3 Flowby dn= 0.0 Depth=0.50 Spread= 15.18 Veloc= 0.00
Sta 51+60L INPUT
Intens.= 5.69 C1=0.95 Al= 0.00 Qadd = 11.4  Slopel= 6.0000 Gutter= 1.42 Area = 0.00
CBID =26 (C2=0.70 A2= 0.00 Qrunoff= 11.4 Slope2= 0.0417 a = 2.00 Perim = 0.00

n

Curb Opening €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 ¥ 1.42 Length=15.00

OUTPUT
Flowby= 0.0 Qtotal= 11.4 Qint= 11.4 Flowby dn= 0.0 Depth=0.50 Spread= 15.10 Veloc= 0.00

CRITERIA
Runoff computed by Rational Method Manning's n Gutter=0.012 Hanning's n Pavement=0.016
Clogging Factors in Sag Location:
----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.25 Comb-Grate= 2.00
Clogging Factors on Continuous Grade:
----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 1.50 Comb-Curb= 1.50 Comb-Grate= 2.00

Prepared by: Date:09/28/10  Time:11:49:41 Checked by: Date:
Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ




Appendix E
New Pipe Summary Sheets



Lotest Set 9/24/02

NOTE: NOTE: s G csp - CORRUGATED STEEL PIPE (=T TE=] I
— PIPE OPTIONS SELECTED ARE THOSE H CapP - CORRUGATED ALUMINUM PIPE ol E1003 OLCT W b L3 4 mav
THE ZEROS IN PARENTHESIS (0, 0.0 & 0.00) IN NOTE: el o | petrs
THE HEADING OF SOME OF THE COLUMNS ARE THE FOR PIPE CULVERT PLACEMENT :‘E::,’:;“’u'r:.‘“' MR N C g = ::f:sg"g:c:i“ ":: L [9 [w=]oso-soome[ |
) meo’??ﬁim“ TELIAERO S SECSTAAN CRAWHMG G SHADED PIPE OPTION FIELDS R fl, € NACIPCP ~ NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE 060 MA 1S5
§|| ARE NOT ALLOWABLE ALTERNATES. C C P CHOPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE
I [ DESCRIPTION CcsP | cap [ rRep |P{P| P END TREATMENT [ QuaNTITIES ]
/n. In. /Ft./ Degree / /In. / Coating / /[lin. ln. Each Catch basin, Manhole, Cublc Yard
Headwall & Junction Structure
&
H|
£ o
N
¥ ‘\D
P REMARKS
SN — =
103+30 c-15.20[ S | Lt 4[3.5€ 1150.49 2l 1 cB-1
| 1 24 18 | X 9 4 To Channel 2, I-Bend (1)
Jio3+35 @ Lt Hawl (1)
i
4
;Iuoswo = C-15.20[ S | Lt S[T.5€ 1155.04 2l cB-2
= 2 | 24 12 1 fim X 8 3 To MH-102
105+00 30] (5 Lt S 1155.48 WH-102, Shallow
102] 1 24 94 e { X 64 21 To CBC-I
1|
£]l07+66 C-15.20| S | Rt 6[3.5€ 1167.96 2l 1 c8-3
] 3 1 24 12 = = n|m x 10 3 To MH-103
107+66 30 5 Rt 6 1168.24 MH-103, Shallow
4 103 1 24 | 226 = | X 200 539 To MH-102
108+10 c-15.20[ S [ Rt 5|7.5€ 1170.04 2l 1l cB-4
s 4 1 24 12 u [ = x I 8 3 To MH-104
zfi08+40 30] 5 Rt 5 1170.38 MH-104, Shallow
o 104] 1 24 74 | X S6| 16 To MH-103
109+45 L c-15.20/ S [ Rt 6[19.5E 1176.45 2| 23 CB-5
5 | 24 12 TR X | 10 3 To MH-105
§ 109+45 — = = 30] (5 Rt 6 1176.94 MH-105, Shallow
¥ 105[ 1 24 102 ue X 77| 22 To MH-104
- ——
H ==
9 Sheet Total | | 4 = = S
§ =
= ARIZONA DEPARTMENT OF TRANSPORTATION PREL (M INARY
FILL HEIGHT RANGE TABLE (Ft.) (@ PIPE CORRUGATION | () Concrete Collar C-13.80 Emmn TERMOOAL TRUGPORTATION DIVISION STAGE IV
RANGE NO. 1]2]3/4]5]16 (T8 |9 (10|11 A [2%xY; | D 6x2 jocam 1o, Roview
(2) H all, MAG 501-4
FILL > 1[3|5[8 1|15 20]25]30]40]55]70 N 30 el Hoadw BR NEW PIPE SUMMARY SHEET NoT FOR
{ HEIGHT (Ft) [ <315 nfisfzo0[25{3[40[s5]70]90 7 Ef or (5) Manhole, MAG 520 gg":;c“g:;:zg
i O R i B o A, JOICATED. CONTACT DESIOH C 192/ 9x2¥s () Access Barrler Gate s €0 l""&?mo AVE AT SSTH AVE AND MARYLAND AVE |r—ro—o—
TRACS NO. HS601 01 C ] l 060-B(007)8 — S




NOTE: : NOTE: N C TSP - CORRUGATED STEEL PIPE
M THE ZEROS IN PARENTHESIS (0, 0.0 & 0.001 IN NOTE: :'E":m:;'%s :gc‘rli‘l’ u.‘:E THosE g B ;g % gg‘::‘;? ‘“‘“"‘;:‘ ;‘:: [ [oun]  moxcre [*&[S0] cenr |
THE HEADING OF SOME OF THE COLUMNS ARE THE FOR PIPE CULVERT PLACEMENT iy 9 |« |060-B(007)8
Ry g o e ik 1o o e 1 o i D8] B oo, o o e
-éj ENTERED I THE COLUMG ARE NOT ALLOWABLE ALTERNATES. C E g CHOPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE
[ DESCRIPTION CSP cap [ RreP |PiP| P END TREATMENT [ auanTiTIES |
/ In. / In. /Ft./ Degree / /In./ Coating In. In. Each Catch basin, Manhole, Cubic Yard
o / Headwall & Junction Structure
. o
[ 6‘9 O Grate ¥4
S o > Ft.
3 & 7 §
4 - - w N
§ Ry
o
N <
o 3 )
o Q 9
& < /S $
i n/F1./] /5S/8/ o
>/ . /Ft. & &
/s /&) e/S
N4 £/S8/ 8/ /< &
STAN /) L/S/ /4
S/a S/ /)f//S/S REMARKS
_—=—————ma——=———
C-15.30 cB-51 (4)
51| 1 24 | 148 i | X 2| 33 To WH-151
Jios+00 30] (5 Rt | 5.1 1150.00 MH-151, Shallow
g 151 | 1 24| 30 | X — 9] 7 To Basin |
104+396 = =
;[ b (2) Rt Hawl (1)
118+70 C-15.20 S | Rt | 5.4 [19.5W [uisn ]2 23 cB-6
6 | | 24 24 ui [ X 6| 6 To MH-106
¢fl18+70 30| (5 € 6 1176.50 MH-106, Shaflow
él 106] 6 24 | 14 ] Iv 262] 25 To CBC-2, 2-Bends (I
121+70 —{ | | [c-15.20/5| Rt | 4.8]1.5% 1162.06 | 2| Il [
é.l 7T | 4 24 92 1| = 139] 20 To Basin 3, 2-Bends (1)
121+70 (2) Lt Hdwl (T)
§122050 = C-15.20/ 5 | Lt 5[3.5W 1059.51 | 2| 1 c8-8
; 8 | 1 24 32 nm X 22[ 1 To Basin 3, 2-Bands (1)
“1122+50 (2) Lt Hdwl (1)
125+78 C-15.20[ 0 | Rt 619.5 1154.87 | 2| 43 c8-9
9 | 3 24 42 i n X 63 9 To WH-107, 2-Bends (I
£{125+78 = 30[ ) Lt | 115 1155.19 MH-107
5
07| 3 30 48 | n ] 46| 12 To Drywell
126+15 = C-15.20 5 | Lt 8 [19.5€ 1154.92 | 2| 23 C8-10
0] 2 24 36 i u X 31 8 To MH-107, I-Bend (1)
§ =
& Sheet Totel T16| 127 =
; — =
= () Concrete Collar C-13.80 = ARIZONA DEPARTMENT OF TRANSPORTATION PREL I INARY
FILL HEIGHT RANGE TABLE (F.) o PiFC CORFUGATION (2) Hoadwall, MAG SOI-4 a— MIERECR TRCANIATINL I STAGE IV
RANGE NO. 1]2 4]s5]e6[7[8[s]o[n]rR NEATAD Com— Raview
L %12 6x2 icycle-Safe Grate C-15.50 o Sover
FILL > [1[3[s] s |15 20]25[30]40]55]70 T 55 e s e R BR Rl e PiPE SUGARY: SHEET NOT FOR
H HEIGHT (Ft.) | < |3]|S[8[11[15[20]25[30]40]55]70]930 E| or (4) Concrete Apron, C-15.80 e e g:n::zgz;::g
£ O R A R O Pt S e ckinghsemr 3 A 1C0- COMTACY pesic C| 92k 9x2Ye (5) Manhole. MAG 520 “0s €0 l““oTuno AVE AT SSTH AVE AND MARYLAND AVE foo—o——
(1) Access Borrier Cate TRACS NO. HS601 Of C ] [ 060-B(00T)B —OF___




NOTEs NOTEx g C cse - CORRUGATED STEEL PIPE t I l
2 THE TEROS IN PARENTHESIS (0. 0.0 & 0.001 IN NOTE: PIPE OPTIONS SELECTED ARE THOSE H cap - CORRUGATED ALUMINUM PIPE [Za2 Toun|  maccrmo [P o0 a5 mar
THE HEADING OF SOME OF THE COLUMNS ARE THE FOR PIPE CLLVERT PLACEMENT e e ey MEARY R o e ot [ 3 [«=]oso-800T8 N | ]
RECOMMENOE| cr T ¥ . » o ORCED CONCRE'
s b T ey OF e vl Yo B SEESTAMDARD.0RANIG. CALMS SHADED PIPE OPTION FIELOS R ’l, E MRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE 060 WA 155
ARE NOT ALLOWABLE ALTERNATES. c c P CHOPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE
[ DESCRIPTION csP [ cap [rep PP P END TREATMENT | ouanTITIES |
/ n. / in. /Ft./ Degree /1In. / Coating In. In. Each Catch basin, Manhole, Cublc Yard
. o Headwall & Junction Structure
éﬂ ég & /ta / Ft. £ Grate /
H & g & Ft. <
4 g <$ « S
S o
& S S/ /S s e 48 s/8 &
N s/ fof /& /o § S/ [o 9 </ g S
& S/ o/ /S ~?§§ o 1y & AL £ S /.8 & 9
’ o N N LTI 3 >/ b -~ &
fo § & g S/ &/ [8/ [/ £/ o)) ShE/) ) SIS ¥/ v i 2L S [in JFt e/8/¢ o
o C ° S S/ O [ o/>/ O /o/e s S /L < S o/ 0 S o w o /&
! # /&) F) E)5) S JIE) SIS L[S S S S s S E s S5 ¥ )8/8/8/ 818/ S
d & §/ S/ 88 )88 /L) & N 5 [ S/ &[S/ /S e ST ETS) § )& ) $ ) & S8/ &)/,
S /0o )58 ) 5F )3 S fa) € [R)S5/35/5/0) L [S/5/ )/ S/ S/ Sla) S ) > S ) S S/ REMARKS
20A | 15 10 | v 4 2 From Exist Pipe
615+49.81 C-15.20 Lt | 2.8 s34z | 2| 3 C8-20
208 | 15 18 [ v s 3 To Exist Pipe, 1-Bend (I
Sfere+43.68 c-is30[ s v [ 29] | 1153.00 C8-52. (@)
g = .|
g Ul C-15.20 Lt | 4.8 us3a3 | 2| 3 cB-21
20| 1 24 54 TR X 36 12 To C8-22, 2-Bends ()
71+84 C-15.20 Rt | 5.0 uss.24 | 2| 3 cB-22
Pl 221 8 24 138 VIV 95( 30 To Basin 2, 1-Bend ()
;_IIIBOIJ ) Rt Hdwl (T)
76+67 C-15.20{D | Lt | 4.3] 1.5 s34 | 2| 19 c8-23
g 23| 1 30 54 i X 36 14 To CB-24
76+67 C-15.2| 0| Rt | 4.55| 1.5 1153.14 | 2| 19 c8-24
24| 1 36 16 nln X 135 s To Basin 3
A 76467 (2) Rt Hdwl (T)
3
Fls2+25 C-15.20( S | Rt | 45|15 154.84 | 2| 15 c8-25
5| | 24 66 [ X 36 15 To CB-26
51460 Cc-15.20/ S| Lt | 45]1.5 153.83 | 2| 15 CB-26
| 26| 2 30 118 e X 83| 31 To Basin 3
77463 @ Rt Hawl (1)
¥
78+59 cis2os| cr [ softse] | | us«80 | 2| i ca-27
%E— == S
21| 1 24 60 e X 370 13 To CBC-3
370+82 C-15.20 Rt | 3.4 154.66 | 1| 3 C8-28
i 28 1 18 10 | Iv X 5 2 Connect To ExIst Plpe (I)
§ Sheet Total === = ] = 350] 127
{ =
B it e Collar C-13.80 ARIZONA DEPARTMENT OF TRANSPORTATION | PREL IMINARY
FILL HEIGHT RANGE TABLE (Ft.) G FPE CORROGATION ] e i e L STAGE IV
RANGE NO. i[2]3]4]5[6]T[8[SsJwo]u]le NEADES (2) Headwall, MAG 501-4 CEom— hecbowr
FILL >V [3[S5|8 [ |[15[20]25]|30[40][55[70 - s NOT FOR
4 e FT] = 3]s e s 20 25 30 40|55 To 50 8| 3x i::_l (3) Pedestrian & Bicycle-Safe Grate C-15.50 BR e NEW PIPE SUMMARY SHEET coNSIROGTIoN
1 =15.1 OR RECORD ING
i O e o e DESion eSO 10 CONTACT BESIGN Cl dealy | 10ds jssace s lenonsCia0 “US 60 | GRAND AVE AT SSTH AVE AND MARYLAND AVE fooig—cs
(M Access Barrier Gate
TRACS NO. HS60l OI C | | oso-Boome | __0F__




UIl=Ud=-ZUuuU

vAalt:

KEV.

- [',;”;_*[svnn maccrie [ [ AT sear |
[ 9 [«=foeo-Brooms] | | |
_OA 060 NA 155
DESCRIPTION END TREATMENT l LENGTH OF BARREL & BARREL EXTENSIONS I APPROXIMATE QUANTITIES ]
/  WINGS APRONS / MISC Fd Construction §_, | Existing & Construction § /ibs./Ea/ Cublc Yards 7
. T Extension Length i
: Lo |
0 S § ¢ = Y, A
) )
I | |ur| v |\wv N1 IV 1L ll( 1 I &
=== —Rs= NA
4] L_-tm __‘_J L YA
Barrel L Barrel Lenath » /G [
L /oS o o
; S ) S/ £ X
§ Linear Feet (0.0 [ E/) 8 )5 S «
5 2 Loff of & 4 Right of & 7 & /& /5 8 <
u/m/w/ v/ v/ w/m/u/1/e/0/0/c/o/0 REMARKS
1 [ nAx] T [8-02.10{ Left [ x| [B-04.30[ x| D6 35 4109 31 85| 119
Station: 104+00 Right X |B-04.10{ X [B-06.10 66| 7838 58 207| 199
Existing: Box Culvert Total 11947 89 292| 318
el 2 [N/Ax] J2] 10 416y 45 RT [x| [8-02.20[ Left | X M [x] 06 106.4 7264 304 1043] 407
i Statlon: 119+77.04 To 120+14.16 Right X [B-08.10 54,9 18986 155 589( 187 B-08.10, Type B
$lExisting: Box Culvert Total 56250 459 1632] 594
M 3 [nAx] 1] ¢ 3issd [x] [B-02.10] Left [ x 05 101.3 12438 85 293] 233
Station: T78+72 Slerra Vista Dr ¢ Right ¥ 2) 56.7| 7867 S9 221 143
ExIsting: Box Culvert Total 0305 144 514| 376
N O O N O 0 Loft
{fStation: Right
gﬂﬁxlsﬂnm Box Culvert Total
N A PR, O | i Left
Station: Right
Existing: Box Culvert Total
3 S O (s [ [ Left
Station: Right
Existing: Box Culvert Total
) ] [T Left
g Station: Right
g Existing: Box Culvert Total
S ) O O ) [ 11 Left
Station: Right
Exlsting: Box Culvert Total |
O G | N Loft
.fStation: Right
%ﬂ[xlsﬂng: Box Culvert Total
g T T T T T T T 7 [T 1 Left
Statlon: Right
ExIsting: Box Culvert Total
O N O O | [T 1 Left
Statlon: Right
iﬂc"'s”"q’ Box Culvert Total
‘! R — @ 50440 uotfies |___Sheet Total |B8502 692 2438(1288
g R WinG ‘o 8- el -6t + Wing e 907 GeIO™-0"
H Lt Wing e 25° E:24-6° o wing o 45, E+14-0°
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Appendix G
Storm Sewer Hydraulic Calculations
(StormCAD Tables)




Maryland Ave.
Sta. 103+30 Channel 2
10-YEAR PEAK RUNOFF

TW = 1199.7/(100-78 K, 854" cdc)

P-1

CB-1

Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb1.stm BRW INC StormCAD v1.5 [158]
09/30/02 09:22:51 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Combined Pipe/Node Report

Pipe Upstream | Downstream | Length Inlet Inlet Inlet Total Inlet Section Capacity Average Upstream Downstream Constructed
Node Node (ft) Area (o] CA CA Discharge Size (cfs) Velocity Invert Invert Slope
(acres) | Coefficient | (acres) | (acres) (cfs) (f/s) Elevation Elevation (f/ft)
(ft) ()
P-1 CB-1 Channel 2 16.93 0.24 0.95 0.23 0.23 1.06( 24 inch 15.76 0.34 1,147.16 1,147.09 0.004135
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb1.stm BRW INC StormCAD v1.5 [158)

09/30/02 10:15:05 AM © Haestad Methods, Inc. 37.Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Pipe Report

Pipe Up Down System | Discharge | Length | Constructed | Section et Upstream | Downstream | Upstream | Downstream | Upstream | Downstream
stream stream Intensity (cfs) (ft) Slope Size Invert Invert Ground Ground HGL HGL
Node Node (in/hr) (f/ft) Elevation Elevation Elevation Elevation (ft) (ft)
(ft) (ft) () (ft)
P-1 CB-1 Channel 2 4.62 1.06 16.93 0.004135| 24 inch 0.012 1,147.18 1,147.09 1,150.49 1,150.59| 1,149.71 1,149.71
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb1.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:15:21 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Node Report

Node Inlet Inlet Inlet | System | System Discharge Ground Rim HGL In HGL Out Inlet Inlet
Area CA TC Flow Intensity (cfs) Elevation Elevation (ft) (ft) Intensity Discharge
(acres) | (acres) | (min) Time (in/hr) (ft) (ft) (in/hr) (cfs)
(min)
CB-1 0.24 0.23]| 10.00 10.00 4.62 1.06 1,150.49 1,150.49( 1,149.71 1,149.71 4.62 1.06
Channel 2 N/A N/A N/A 10.84 4.45 N/A 1,150.59 1,150.59| 1,149.71 1,149.71 N/A N/A
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb1.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:15:33 AM

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




DOT Report
Pipe -Node- Inlet Inlet Total -Ground- -HGL- -Slope- -Section- -Section- Length Average
Upstream Area CA CA Upstream Upstream Energy Discharge Shape (ft) Velocity
Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity Size (ft/s)
(ft) (ft) (fvft) (cfs)
P-1 CB-1 0.24 0.28 0.23 1,150.49 1,149.71 0.000019 1.06| Circular 16.93 0.34
Channel 2 1,150.59 1,149.71 0.004135 15.76| 24 inch
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb1.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:15:47 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Maryland Ave.
Sta. 104+00 to Sta. 109+45
10-YEAR PEAK RUNOFF
Tw = 1492 7) (loo-v#¢ Ky B% v cbe)
CB-2 /
P-2
P-102 MH-103 MH-104 MH-105
L~ — I T
CBC-1 MH-102 P-103 P-104 P-105
P-3 P-4 P-5
- CB-5
CB-3 CB-4
Project Title: Maryland Ave. (Sta. 103+17 to 114+00) Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\mary1r.stm BRW INC StormCAD v1.5 [158]

09/30/02 09:09:32 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Combined Pipe/Node Report

Pipe Upstream | Downstream | Length Inlet Inlet Inlet Total Inlet Section Capacity Average Upstream Downstream Constructed
Node Node (ft) Area C CA CA Discharge Size (cfs) Velocity Invert Invert Slope
(acres) | Coefficient | (acres) (acres) (cfs) (ft/s) Elevation Elevation (fvft)
(ft) (ft)
P-5 CB-5 MH-105 12.50 0.65 0.95 0.62 0.62 2.87| 24 inch 29.41 3.33 1,1771.12 1,170.94 0.014400
P-105 MH-105 MH-104 104.74 N/A N/A N/A 0.62 N/A| 24 inch 56.46 2.96 1,170.94 1,165.38 0.053084
P-4 CB-4 MH-104 12.50 0.19 0.95 0.18 0.18 0.84| 24 inch 39.82 0.99 1,165.71 1,165.38 0.026400
P-3 CB-3 MH-103 12.50 0.06 0.95 0.06 0.06 0.27| 24 inch 43.29 0.32 1,162.63 1,162.24 0.031200
P-104 MH-104 MH-103 74.00 N/A N/A N/A 0.80 N/A| 24 inch 50.48 3.32 1,165.38 1,162.24 0.042432
P-103 MH-103 MH-102 265.29 N/A N/A N/A 0.86 N/A| 24 inch 51.60 3.16 1,162.24 1,150.48 0.044329
P-2 CB-2 MH-102 12.50 0.39 0.95 0.37 0.37 1.72| 24 inch 33.24 1.27 1,150.71 1,150.48 0.018400
P-102 MH-102 CBC-1 95.86 N/A N/A N/A 1.23 N/A| 24 inch 42.03 3.00 1,150.48 1,147.66 0.029418
Project Title: Maryland Ave. (Sta. 103+17 to 114+00) Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\mary1r.stm BRW INC

09/30/02 10:17:31 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

StormCAD v1.5 [158)
Page 1 of 1




Pipe Report

Pipe Up Down System | Discharge | Length | Constructed | Section| "n" Upstream | Downstream | Upstream | Downstream | Upstream | Downstream
stream stream Intensity (cfs) (ft) Slope Size Invert Invert Ground Ground HGL HGL
Node Node (in/hr) (f/ft) Elevation Elevation Elevation Elevation (ft) (ft)
(ft) (t) (ft) (ft)
P-5 CB-5 MH-105 4.62 2.87| 12.50 0.014400| 24 inch 0.012 1,171.12 1,170.94 1,176.45 1,176.94( 1,171.71 1,171.64
P-105 MH-105 | MH-104 4.60 2.86( 104.74 0.053084 | 24 inch 0.012 1,170.94 1,165.38 1,176.94 1,170.38( 1,171.53 1,166.24
P-4 CB-4 MH-104 4.62 0.84 12.50 0.026400| 24 inch 0.012 1,165.71 1,165.38 1,170.04 1,170.38| 1,166.22 1,166.24
P-3 CB-3 MH-103 4.62 0.27| 12.50 0.031200| 24 inch 0.012 1,162.63 1,162.24 1,167.96 1,168.24| 1,163.12 1,163.12
P-104 | MH-104 |MH-103 4.48 3.61| 74.00 0.042432| 24 inch 0.012 1,165.38 1,162,24 1,170.38 1,168.24| 1,166.04 1,163.12
P-103 MH-103 | MH-102 4.41 3.80| 265.29 0.044329| 24 inch 0.012 1,162.24 1,150.48 1,168.24 1,155.48| 1,162.92 1,151.51
P-2 CB-2 MH-102 4.62 1.72] 1250 0.018400| 24 inch 0.012 1,150.71 1,150.48 1,155.04 1,1865.48( 1,151.50 1:15%.51
P-102 MH-102 |CBC-1 412 5.09| 95.86 0.029418| 24 inch 0.012 1,150.48 1,147.66 1,155.48 1,152.39( 1,151.28 1,149.71
Project Title: Maryland Ave. (Sta. 103+17 to 114+00) Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\maryir.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:17:42 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Node Report

Node Inlet Inlet Inlet | System | System Discharge Ground Rim HGL In HGL Out Inlet Inlet
Area CA TC Flow Intensity (cfs) Elevation Elevation (ft) (ft) Intensity Discharge
(acres) | (acres) | (min) Time (in/hr) (ft) (ft) (in/hr) (cfs)
(min)
CB-5 0.65 0.62( 10.00 10.00 4.62 2.87 1,176.45 1,176.45| 1,171.97| 117171 4.62 2.87
MH-105 N/A N/A N/A 10.06 4.60 2.86 1,176.94 1,176.94 1,171.64| 1,171.53 N/A N/A
CB-4 0.19 0.18| 10.00 10.00 4.62 0.84 1,170.04 1,170.04 1,166.25| 1,166.22 4.62 0.84
CB-3 0.06 0.06( 10.00 10.00 4.62 0.27 1,167.96 1,167.96 1,163.12| 1,163.12 4.62 0.27
MH-104 N/A N/A N/A 10.65 4.48 3.61 1,170.38 1,170.38| 1,166.24| 1,166.04 N/A N/A
MH-103 N/A N/A N/A 11.02 4.41 3.80 1,168.24 1,168.24| 1,163.12| 1,162.92 N/A N/A
CB-2 0.39 0.37| 10.00 10.00 4.62 1.72 1,155.04 1,155.04| 1,151.54| 1,151.50 4.62 1.72
MH-102 N/A N/A N/A 12.42 4.12 5.09 1,155.48 1,155.48( 1,151.51 1,151.28 N/A N/A
CBC-1 N/A N/A N/A 12.95 4.02 N/A 1,152.39 1,152.39| 1,149.71 1,149.71 N/A N/A
Project Title: Maryland Ave. (Sta. 103+17 to 114+00) Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\mary1ir.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:17:54 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




DOT Report
Pipe -Node- Inlet Inlet Total -Ground- -HGL- -Slope- -Section- -Section- Length Average
Upstream Area CA CA Upstream Upstream Energy Discharge Shape (ft) Velocity
Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity Size (ft/s)
(ft) (ft) (fUft) (cfs)

P-5 CB-5 0.65 0.62 0.62 1,176.45 1,171.71 0.012161 2.87| Circular 12.50 3.33
MH-105 1,176.94 1,171.64 0.014400 29.41( 24 inch

P-105 MH-105 N/A N/A 0.62 1,176.94 1,471.53 0.051817 2.86| Circular 104.74 2.96
MH-104 1,170.38 1,166.24 0.053084 56.46| 24 inch

P-4 CB-4 0.19 0.18 0.18 1,170.04 1,166.22 0.000231 0.84| Circular 12.50 0.99
MH-104 1,170.38 1,166.24 0.026400 39.82| 24 inch

P-3 CB-3 0.06 0.06 0.06 1,167.96 1,163.12 0.000020 0.27| Circular 12.50 0.32
MH-103 1,168.24 1,163.12 0.031200 43.29| 24 inch

P-104 MH-104 N/A N/A 0.80 1,170.38 1,166.04 0.041233 3.61| Circular 74.00 3.32
MH-103 1,168.24 1,163.12 0.042432 50.48| 24 inch

P-103 MH-103 N/A N/A 0.86 1,168.24 1,162.92 0.043634 3.80] Circular 265.29 3.16
MH-102 1,155.48 1,151.51 0.044329 51.60( 24 inch

P-2 CB-2 0.39 0.37 0.37 1,155.04 1,151.50 0.000292 1.72| Circular 12.50 1.27
MH-102 1,155.48 1,151.51 0.018400 33.24( 24 inch

P-102 MH-102 N/A N/A 1.23 1,155.48 1,151.28 0.019006 5.09| Circular 95.86 3.00
CBC-1 1,152.39 1,149.71 0.029418 42.03| 24 inch

Project Title: Maryland Ave. (Sta. 103+17 to 114+00) Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\maryir.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:18:14 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Maryland Ave.
Sta. 105+00 to Sta. 106+45

10-YEAR PEAK RUNOFF '
TW; /i 7.0 (/(70— '/K/,Q—J'/OU/{" b S, f/.!l/./%uc Z."~-’—‘Z“/o,—;. (j’ﬂ)‘/w &/)

MH-151 P-51
CP +] CB-51

P-151

Basin 1

Project Title: Grand Avenue Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb51.stm BRW INC StormCAD v1.5 [158]
09/30/02 09:10:45 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Combined Pipe/Node Report

Pipe Upstream | Downstream | Length Inlet Inlet Inlet Total Inlet Section Capacity Average Upstream Downstream Constructed
Node Node (ft) Area C CA CA Discharge Size (cfs) Velocity Invert lnve(t Slope
(acres) | Coefficient | (acres) (acres) (cfs) (f/s) Elevation Elevation (fUft)
(ft) (ft)
P-51 CB-51 MH-151 151.20 1.27 0.70 0.89 0.89 3.83( 24 inch 28.18 2.62 1,146.30 1,144.30 0.013228
P-151 MH-151 Basin 1 32.00 N/A N/A N/A 0.89 N/A| 24 inch 2373 1.18 1,144.30 1,144.00 0.009375
Project Title: Grand Avenue Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb51.stm BRW INC StormCAD v1.5 [158]

09/28/02 04:14:01 PM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Page 1 of 1




Pipe Report

Pipe Up Down System | Discharge | Length | Constructed | Section| "n*" Upstream | Downstream | Upstream | Downstream | Upstream | Downstream
stream stream Intensity (cfs) (ft) Slope Size Invert Invert Ground Ground HGL HGL
Node Node (in/hr) (fvft) Elevation Elevation Elevation Elevation (ft) (ft)
(ft) (ft) (ft) (ft)
P-51 CB-51 MH-151 4.28 3.83| 151.20 0.013228| 24 inch 0.012 1,146.30 1,144.30 1,149.80 1,150.00( 1,146.99 1,147.03
P-151 MH-151 | Basin 1 4.15 3.72| 32.00 0.009375| 24 inch 0.012 1,144.30 1,144.00 1,150.00 1,146.00( 1,147.01 1,147.00
Project Title: Grand Avenue Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb51.stm BRW INC
09/28/02 04:14:15 PM

StormCAD v1.5 [158]
© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA Page 1 of 1

(203) 755-1666




Node Report

Node Inlet Inlet Inlet | System | System Discharge Ground Rim HGL In HGL Out Inlet Inlet
Area CA TC Flow Intensity (cfs) Elevation Elevation (ft) (ft) Intensity Discharge
(acres) | (acres) [ (min) [ Time (in/hr) (ft) (ft) (in/hr) (cfs)
(min)
CB-51 1.27 0.89| 10.00 10.00 4.28 3.83 1,149.80 1,149.80| 1,147.29| 1,146.99 4.28 3.83
MH-151 N/A N/A N/A 10.96 4.15 3.72 1,150.00 1,150.00( 1,147.03| 1,147.01 N/A N/A
Basin 1 N/A N/A N/A 11.41 4.09 N/A 1,146.00 1,146.00( 1,147.00| 1,147.00 N/A N/A
Project Title: Grand Avenue
r\11344239\drn\storm-cad\cb51.stm BRW INC

09/28/02 04:14:39 PM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: DAVE SCHAUB
StormCAD v1.5 [158]

Page 1 of 1



DOT Report
Pipe -Node- Inlet Inlet Total -Ground- -HGL- -Slope- -Section- -Section- Length Average
Upstream Area CA CA Upstream Upstream Energy Discharge Shape (ft) Velocity
Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity Size (ft/s)
(ft) (ft) (fuft) (cfs)
P-51 CB-51 1.27 0.89 0.89 1,149.80 1,146.99 0.001223 3.83| Circular 151.20 2.62
MH-151 1,150.00 1,147.03 0.013228 28.18| 24 inch
P-151 MH-151 N/A N/A 0.89 1,150.00 1,147.01 0.000230 3.72| Circular 32.00 1.18
Basin 1 1,146.00 1,147.00 0.009375 23.73| 24 inch
Project Title: Grand Avenue
r:\11344239\drn\storm-cad\cb51.stm BRWINC

09/28/02 04:14:56 PM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: DAVE SCHAUB
StormCAD v1.5 [158]
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Maryland Ave.
Sta. 118+70
10-YEAR PEAK RUNOFF

Tw = llsa.2] (cr(ow,./ 2F A -/0xy’ C%C.)

MH-106 P-106 CBC-2

P-6

CB-6

Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb6.stm BRW INC StormCAD v1.5 [158]
09/30/02 09:11:58 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Combined Pipe/Node Report

Pipe Upstream | Downstream | Length Inlet Inlet Inlet Total Inlet Section Capacity Average | Upstream | Downstream Constructed
Node Node (ft) Area C CA CA Discharge Size (cfs) Velocity Invert Invert Slope
(acres) | Coefficient | (acres) (acres) (cfs) (ft/s) Elevation Elevation (ft/ft)
(ft) (ft)
P-6 CB-6 MH-106 24.50 0.67 0.95 0.64 0.64 2.96| 24 inch 34.30 3.36 1,170.98 1,170.50 0.019592
P-106 MH-106 CBC-2 115.98 N/A N/A N/A 0.64 N/A| 24 inch 106.25 2.33 1,170.50 1,148.70 0.187963
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb6.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:19:56 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Pipe Report

Pipe Up Down System | Discharge | Length | Constructed | Section "n" Upstream | Downstream | Upstream | Downstream | Upstream | Downstream
stream stream Intensity (cfs) (ft) Slope Size Invert Invert Ground Ground HGL HGL
Node Node (in/hr) (f/ft) Elevation Elevation Elevation Elevation (ft) (ft)
(ft) (ft) (ft) (ft)
P-6 CB-6 MH-106 4.62 2.96| 24.50 0.019592| 24 inch 0.012 1,170.98 1,170.50 1,175.71 1,176.50| 1,171.58 1,171.21
P-106 MH-106 |CBC-2 4.59 2.95| 115.98 0.187963| 24 inch 0.012 1,170.50 1,148.70 1,176.50 1,171.15| 1,171.10 1,152.25
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb6.stm BRWINC
09/30/02 10:20:10 AM

StormCAD v1.5 [158]
Page 1 of 1

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




Node Report

Node Inlet Inlet Inlet | System | System Discharge Ground Rim HGL In HGL Out Inlet Inlet
Area CA TC Flow Intensity (cfs) Elevation Elevation (ft) (ft) Intensity Discharge
(acres) | (acres) | (min) Time (in/hr) (ft) (ft) (in/hr) (cfs)
(min)
CB-6 0.67 0.64| 10.00 10.00 4.62 2.96 1,176. 71 1,175.71 1,171.84 1,171,568 4.62 2.96
MH-106 N/A N/A N/A 10.12 4.59 2.95 1,176.50 1,176.50 T A7 121 1,171.10 N/A N/A
cBC-2 N/A N/A N/A 10.95 4.42 N/A 1,171.18 1,171.15 1,152.25 1,152.25 N/A N/A

Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3
r:\11344239\drn\storm-cad\cb6.stm BRW INC
09/30/02 10:20:22 AM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: DAVE SCHAUB
StormCAD v1.5 [158]
(203) 755-1666 Page 1 of 1




DOT Report
Pipe -Node- Inlet Inlet Total -Ground- -HGL- -Slope- -Section- -Section- Length Average
Upstream Area CA CA Upstream Upstream Energy Discharge Shape (ft) Velocity
Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity Size (ft/s)
(ft) (ft) (f/ft) (cfs)
P-6 CB-6 0.67 0.64 0.64 117571 1,171.58 0.018445 2.96( Circular 24.50 3.36
MH-106 1,176.50 1.171.21 0.019592 34.30| 24 inch
P-106 MH-106 N/A N/A 0.64 1,176.50 1,171.10 0.164260 2.95| Circular 115.98 2.33
CBC-2 1,171.15 1,152.25 0.187963 106.25| 24 inch
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb6.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:20:35 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Maryland Ave.

Sta. 121+70 @Basm_s
10-YEAR PEAK RUNOFF
Twez Jls2.25(Cvown oF R-710"2y’ czfc)

P-7

CB-7

Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb7.stm BRW INC StormCAD v1.5 [158]
09/30/02 09:13:21 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Combined Pipe/Node Report

Pipe Upstream | Downstream | Length Inlet Inlet Inlet Total Inlet Section Capacity Average | Upstream Downstream | Constructed
Node Node (ft) Area C CA CA Discharge Size (cfs) Velocity Invert Invert Slope
(acres) | Coefficient | (acres) | (acres) (cfs) (f's) Elevation Elevation (fvft)
() (ft)
P-7 CB-7 Basin-3 84.31 0.33 0.95 0.31 0.31 1.46| 24 inch 79.08 1.77 1,157.98 1,149.20 0.104139
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb7.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:21:43 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Page 1 of 1




Pipe Report

Pipe Up Down System | Discharge | Length | Constructed | Section| "n" Upstream | Downstream | Upstream | Downstream | Upstream | Downstream
stream stream Intensity (cfs) (ft) Slope Size Invert Invert Ground Ground HGL HGL
Node Node (in/hr) (fvft) Elevation Elevation Elevation Elevation (ft) (ft)
(ft) (ft) (ft) (ft)
P-7 CB-7 Basin-3 4.62 1.46| 84.31 0.104139| 24 inch 0.012 1,157.98 1,149.20 1,162.06 1,168.70| 1,158.40 1,162.25
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb7.stm BRW INC StormCAD v1.5 [158)

09/30/02 10:21:55 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Node Report

Node Inlet Inlet Inlet | System | System Discharge Ground Rim HGL In HGL Out Inlet Inlet
Area CA TC Flow Intensity (cfs) Elevation Elevation (ft) (ft) Intensity Discharge
(acres) | (acres) | (min) Time (in/hr) (ft) (ft) (in/hr) (cfs)
(min)
CB-7 0.33 0.31| 10.00 10.00 4.62 1.46 1,162.06 1,162.06( 1,158.57| 1,158.40 4.62 1.46
Basin-3 N/A N/A N/A 10.80 4.45 N/A 1,158.70 1,153.70( 1,152.25| 1,152.25 N/A N/A
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb7.stm BRW INC StormCAD v1.5 [158)]

09/30/02 10:22:04 AM

© Haestad Methods, Inc,

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Page 1 of 1



DOT Report
Pipe -Node- Inlet Inlet Total -Ground- -HGL- -Slope- -Section- -Section- Length Average
Upstream Area CA CA Upstream Upstream Energy Discharge Shape (ft) Velocity
Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity Size (ft/s)
(ft) (ft) (f/ft) (cfs)
P-7 cB-7 0.33 0.31 0.31 1,162.06 1,158.40 0.074609 1.46 | Circular 84.31 y o
Basin-3 1,158.70 1,152.25 0.104139 79.08( 24 inch

Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb7.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:22:16 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\ch8.stm BRW INC StormCAD v1.5 [158]

09/30/02 09:14:45 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Combined Pipe/Node Report

Pipe Upstream | Downstream | Length Inlet Inlet Inlet Total Inlet Section Capacity Average Upstream Downstream Constructed
Node Node (ft) Area C CA CA Discharge Size (cfs) Velocity Invert Invert Slope
(acres) | Coefficient | (acres) (acres) (cfs) (ft/s) Elevation Elevation (ft/ft)
(ft) (ft)
P-8 CB-8 Basin 3 20.78 0.15 0.95 0.14 0.14 0.66| 24 inch 128.12 1.356 1,155.18 1,149.50 0.273340
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb8.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:23:11 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Pipe Report

Pipe Up Down System | Discharge | Length | Constructed | Section "n" Upstream | Downstream | Upstream | Downstream | Upstream | Downstream
stream stream Intensity (cfs) (ft) Slope Size Invert Invert Ground Ground HGL HGL
Node Node (in/hr) (fv/ft) Elevation Elevation Elevation Elevation (ft) (ft)
(ft) (ft) (ft) (ft)
P-8 CB-8 Basin 3 4.62 0.66| 20.78 0.273340| 24 inch 0.012 1,155.18 1,149.50 1,159.51 1,154..00 1,155.46 1,152.25
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb8.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:23:22 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Node Report

Node Inlet Inlet Inlet | System | System Discharge Ground Rim HGL In HGL Out Inlet Inlet
Area CA TC Flow Intensity (cfs) Elevation Elevation (ft) (ft) Intensity Discharge
(acres) | (acres) | (min) Time (in/hr) (ft) (ft) (in/hr) (cfs)
(min)
CB-8 0.15 0.14| 10.00 10.00 4.62 0.66 1,159.51 1,159.51 1,155.57 1,155.46 4.62 0.66
Basin 3 N/A N/A N/A 10.26 4.56 N/A 1,154.00 1,154.00 1,162.25 1,152.25 N/A N/A
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb8.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:23:32 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



DOT Report
Pipe -Node- Inlet Inlet Total -Ground- -HGL- -Slope- -Section- -Section- Length Average
Upstream Area CA CA Upstream Upstream Energy Discharge Shape (ft) Velocity
Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity Size (ft/s)
(ft) (ft) (fvft) (cfs)
P-8 CB-8 0.15 0.14 0.14 1,159.51 1,155.46 0.159040 0.66| Circular 20.78 1.35
Basin 3 1,154.00 1,152.25 0.273340 128.12|24 inch

Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb8.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:23:43 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb9.stm BRW INC StormCAD v1.5 [158]

09/30/02 09:15:57 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



B I BN I B S BB BE B B O TS RO A B e
Combined Pipe/Node Report
Pipe Upstream | Downstream | Length Inlet Inlet Inlet Total Inlet Section Capacity Average | Upstream Downstream Constructed
Node Node (ft) Area C CA CA Discharge Size (cfs) Velocity Invert Invert Slope
(acres) | Coefficient | (acres) (acres) (cfs) (ft/s) Elevation Elevation (f/ft)
(ft) (ft)
P-9 CB-9 MH-107 43.96 0.55 0.95 0.52 0.52 2.43( 24 inch 85.49 0.77 1,149.54 1,144.19 0.121702
P-10 CB-10 MH-107 38.00 0.23 0.95 0.22 0.22 1.02| 24 inch 25.14 0.32 1,147.59 1,147.19 0.010526
P-107 MH-107 Drywell 52.00 N/A N/A N/A 0.74 N/A|[ 30 inch 51.18 0.64 1,143.69 1,143.00 0.013269
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb9.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:25:03 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Pipe Report

Pipe Up Down System | Discharge | Length [ Constructed | Section| "n*" Upstream | Downstream | Upstream | Downstream | Upstream | Downstream
stream stream Intensity (cfs) (ft) Slope Size Invert Invert Ground Ground HGL HGL
Node Node (in/hr) (f/ft) Elevation Elevation Elevation Elevation (ft) (ft)
(ft) () (ft) (ft)
P-9 CB-9 MH-107 4.62 2.43| 43.96 0.121702| 24 inch 0.012 1,149.54 1,144.19 1,154.87 1,1565.19( 1,153.91 1,153.91
P-10 CB-10 MH-107 4.62 1.02| 38.00 0.010526| 24 inch 0.012 1,147.59 1,147.19 1,154.92 1,1565.19| 1,153.91 1,153.91
P-107 | MH-107 | Drywell 4.22 3.15| 52.00 0.013269| 30 inch 0.012 1,143.69 1,143.00 1,155.19 1,153.40| 1,153.90 1,163.90
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb9.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:25:14 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Node Report

Node Inlet Inlet Inlet | System | System Discharge Ground Rim HGL In HGL Out Inlet Inlet
Area CA TC Flow Intensity (cfs) Elevation Elevation (ft) (ft) Intensity Discharge
(acres) | (acres) [ (min) [ Time (in/hr) (ft) (ft) (in/hr) (cfs)
(min)
CB-9 0.55 0.52| 10.00 10.00 4.62 2.43 1,154.87 1,154.87( 1,153.92| 1,153,91 4.62 2.43
CB-10 0.23 0.22| 10.00 10.00 4.62 1.02 1,154.92 1,154.92 1,153.91 1,153.91 4.62 1.02
MH-107 N/A N/A N/A 11.96 4.22 3.15 1,155.19 1,1565.19| 1,153.91 1,153.90 N/A N/A
Drywell N/A N/A N/A 13.31 3.94 N/A 1,153.40 1,153.40( 1,153.90| 1,153.90 N/A N/A
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3
r\11344239\drn\storm-cad\cb9.stm BRW INC

09/30/02 10:25:24 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: DAVE SCHAUB
StormCAD v1.5 [158]

Page 1 of 1



DOT Report
Pipe -Node- Inlet Inlet Total -Ground- -HGL- -Slope- -Section- -Section- Length Average
Upstream Area CA CA Upstream Upstream Energy Discharge Shape (ft) Velocity
Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity Size (ft/s)
(ft) (ft) (ft/ft) (cfs)
P-9 CB-9 0.55 0.52 0.52 1,154.87 1,153.91 0.000098 2.43| Circular 43.96 0.77
MH-107 1,155.19 1,153.91 0.121702 85.49| 24 inch
P-10 CB-10 0.23 0.22 0.22 1,154.92 1,163.91 0.000017 1.02| Circular 38.00 0.32
MH-107 1,165.19 1,163.91 0.010526 25.14| 24 inch
P-107 MH-107 N/A N/A 0.74 1,155.19 1,153.90 0.000050 3.15| Circular 52.00 0.64
Drywell 1,153.40 1,153.90 0.013269 51.18(30inch
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb9.stm BRW INC

StormCAD v1.5 [158]
Page 1 of 1

09/30/02 10:25:44 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
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Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb21,.stm BRW INC StormCAD v1.5 [158]

09/30/02 09:18:39 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Combined Pipe/Node Report

Pipe Upstream | Downstream | Length Inlet Inlet Inlet Total Inlet Section Capacity Average Upstream Downstream Constructed
Node Node (ft) Area C CA CA Discharge Size (cts) Velocity Invert lnve_rt Slope
(acres) | Coefficient | (acres) | (acres) (cfs) (f/s) Elevation Elevation (fvft)
(ft) (ft)
P-21 CB-21 CcB-22 56.75 0.21 0.95 0.20 0.20 0.93| 24 inch 24.99 0.30 1,149.00 1,148.41 0.010396
P-22 CB-22 Basin 2 138.76 0.25 0.95 0.24 0.44 1.10| 24 inch 2417 0.56 1,148.41 1,147.06 0.009729
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb21.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:28:42 AM

®© Haestad Methods, Inc,

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Page 1 of 1




Pipe Report

Pipe Up Down System | Discharge | Length | Constructed | Section Yy Upstream | Downstream | Upstream | Downstream | Upstream | Downstream
stream stream Intensity (cfs) (ft) Slope Size Invert Invert Ground Ground HGL HGL
Node Node (in/hr) (ft/ft) Elevation Elevation Elevation Elevation (ft) (ft)
(ft) (ft) (ft) ()
P-21 CB-21 CB-22 4.62 0.93| 56.75 0.010396| 24 inch 0.012 1,149.00 1,148.41 1,153.13 1,153.24| 1,152.26 1,162.26
P-22 CB-22 Basin 2 3.97 1.75| 138.76 0.009729| 24 inch 0.012 1,148.41 1,147.06 1,163.24 1,152.06| 1,152.26 1,152:25
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb21.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:29:00 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1



Node Report

Node Inlet Inlet Inlet | System | System Discharge Ground Rim HGL In HGL Out Inlet Inlet
Area CA TC Flow Intensity (cfs) Elevation Elevation (ft) (ft) Intensity Discharge
(acres) | (acres) | (min) Time (in/hr) (ft) (ft) (in/hr) (cfs)
(min)
CB-21 0.21 0.20| 10.00 10.00 4.62 0.93 1,153.13 1,153.13| 1,152.26| 1,152.26 4.62 0.93
CB-22 0.25 0.24| 10.00 13.20 3.97 1.75 1,15638.24 1,163.24| 1,152.26| 1,152.26 4.62 1.10
Basin 2 N/A N/A N/A 17.36 3.41 N/A 1,152.06 1,152.06| 1,152.25| 1,152.25 N/A N/A
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3
r:\11344239\drn\storm-cad\ch21.stm BRW INC
09/30/02 10:29:11 AM

Project Engineer: DAVE SCHAUB
StormCAD v1.5 [158]
Page 1 of 1

© Haestad Methods, Inc.

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



DOT Report
Pipe -Node- Inlet Inlet Total -Ground- -HGL- -Slope- -Section- -Section- Length Average
Upstream Area CA CA Upstream Upstream Energy Discharge Shape (ft) Velocity
Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity Size (ft/s)
(ft) (ft) (ft/ft) (cfs)
P-21 CB-21 0.21 0.20 0.20 1,1583.13 1,152.26 0.000014 0.93 | Circular 56.75 0.30
CB-22 1,153.24 1,152.26 0.010396 24,9924 inch
P-22 CB-22 0.25 0.24 0.44 1,153.24 1,152.26 0.000051 1.75| Circular 138.76 0.56
Basin 2 1,152.06 1,152.25 0.009729 24.17|24 inch
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3
r\11344239\drn\storm-cad\cb21.stm BRW INC

09/30/02 10:29:22 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: DAVE SCHAUB
StormCAD v1.5 [158]

Page 1 of 1
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Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb23.stm BRW INC StormCAD v1.5 [158]

09/30/02 09:19:47 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Combined Pipe/Node Report

Pipe Upstream | Downstream | Length Inlet Inlet Inlet Total Inlet Section Capacity Average Upstream Downstream Constructed
Node Node (ft) Area C CA CA Discharge Size (cfs) Velocity Invert Invert Slope
(acres) | Coefficient | (acres) | (acres) (cfs) (fs) Elevation Elevation (fuft)
() (ft)
P-23 CB-23 CB-24 56.00 0.00 0.00 0.00 0.00 0.00| 830 inch 29.69 3.81 1,149.51 1,149.26 0.004464
P-24 CB-24 Basin 3 15.00 0.00 0.00 0.00 0.00 0.00( 36 inch 45.70 5.29 1,149.26 1,149.20 0.004000
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb23.stm BRW INC StormCAD v1.5 [158)

09/30/02 10:30:16 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Pipe Report

Pipe Up Down System | Discharge | Length | Constructed | Section “n" Upstream | Downstream | Upstream | Downstream | Upstream | Downstream
stream stream Intensity (cfs) (ft) Slope Size Invert Invert Ground Ground HGL HGL
Node Node (in/hr) (ft/ft) Elevation Elevation Elevation Elevation (ft) (ft)
(ft) (ft) (ft) (ft)
P-23 CB-23 CB-24 4.62 18.70( 56.00 0.004464| 30 inch 0.012 1,149.51 1,149.26 1,153.14 1,153.14| 1,152.48 1,152.38
P-24 CB-24 Basin 3 4.57 37.40| 15.00 0.004000| 36 inch 0.012 1,149.26 1,149.20 1,153.14 1,183.70| 1,152.29 1,152.25
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb23.stm BRW INC

StormCAD v1.5 [158]
09/30/02 10:30:29 AM

Page 1 of 1

© Haestad Methods, Inc.

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




Node Report

Node Inlet Inlet Inlet | System | System Discharge Ground Rim HGL In HGL Out Inlet Inlet
Area CA TC Flow Intensity (cfs) Elevation Elevation (ft) (ft) Intensity Discharge
(acres) | (acres) | (min) Time (in/hr) (ft) (ft) (in/hr) (cfs)
(min)
CB-23 0.00 0.00| 10.00 10.00 4.62 18.70 1,1538.14 1,153.14 1.162.75 1,152.48 4.62 0.00
CB-24 0.00 0.00| 10.00 10.24 4.57 37.40 1,153.14 1,163.14| 1,152.38| 1,152.29 4.62 0.00
Basin 3 N/A N/A N/A 10.29 4.56 N/A 1,1563.70 1,153.70| 1,152.25| 1,152.25 N/A N/A
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb23.stm BRW INC
09/30/02 10:30:42 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

StormCAD v1.5 [158)
(203) 755-1666 Page 1 of 1



DOT Report
Pipe -Node- Inlet Inlet Total -Ground- -HGL- -Slope- -Section- -Section- Length Average
Upstream Area CA CA Upstream Upstream Energy Discharge Shape (ft) Velocity
Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity Size (fs)
(ft) (ft) (ft/ft) (cfs)
P-23 CB-23 0.00 0.00 0.00 1,158.14 1,152.48 0.001771 18.70| Circular 56.00 3.81
CB-24 1,1538.14 1,152.38 0.004464 29.69] 30 inch
P-24 CB-24 0.00 0.00 0.00 1,153.14 1,152.29 0.002679 37.40| Circular 15.00 5.29
Basin 3 1,153.70 1,152.25 0.004000 45.70| 36 inch
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb23.stm BRW INC

StormCAD v1.5 [158)
Page 1 of 1

09/30/02 10:30:55 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
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Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb25.stm BRW INC StormCAD v1.5 [158]
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Combined Pipe/Node Report

Pipe Upstream | Downstream | Length Inlet Inlet Inlet Total Inlet Section Capacity Average Upstream Downstream Constructed
Node Node (ft) Area C CA CA Discharge Size (cfs) Velocity Invert Invert Slope
(acres) | Coefficient | (acres) | (acres) (cfs) (ft/s) Elevation Elevation (fvft)
(t) (ft)
P-25 CB-25 CB-26 69.00 0.00 0.00 0.00 0.00 0.00] 24 inch 21.07 4.23 1,151.01 1,150.50 0.007391
P-26 CB-26 Basin 3 118.00 0.00 0.00 0.00 0.00 0.00{ 30 inch 31.68 5.03 1,150.00 1,149.40 0.005085
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb25.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:31:58 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Page 1 of 1




Pipe Report

Pipe Up Down System | Discharge | Length | Constructed | Section| "n" Upstream | Downstream | Upstream | Downstream | Upstream | Downstream
stream stream Intensity (cfs) (ft) Slope Size Invert Invert Ground Ground HGL HGL
Node Node (in/hr) (fift) Elevation Elevation Elevation Elevation (ft) (ft)
(ft) (ft) (ft) (ft)
P-25 CB-25 CB-26 6.64 13.30| 69.00 0.007391| 24 inch 0.012 1,151.01 1,150.50 1,154.84 1,153.83| 1,153.01 1;152.81
P-26 CB-26 Basin 3 6.59 24.70| 118.00 0.005085 | 30 inch 0.012 1,150.00 1,149.40 1,153.83 1,152.50| 1,152.61 1,152.25

Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb25.stm BRW INC StormCAD v1.,5 [158]
09/30/02 10:32:17 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Node Report

Node Inlet Inlet Inlet | System | System Discharge Ground Rim HGL In HGL Out Inlet Inlet
Area CA TC Flow Intensity (cfs) Elevation Elevation (ft) (ft) Intensity Discharge
(acres) | (acres) | (min) Time (in/hr) (ft) (ft) (in/hr) (cfs)
(min)
CB-25 0.00 0.00| 0.00 0.00 6.64 13.80 1,154.84 1,154.84 1,153.35| 1,153.01 6.64 0.00
CB-26 0.00 0.00( 0.00 0.27 6.59 24.70 1,153.83 1,153.83| 1,152.81 1,1562.61 6.64 0.00
Basin 3 N/A N/A N/A 0.66 6.51 N/A 1,152.50 1,162.50| 1,152.25| 1,152.25 N/A N/A
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb25.stm BRW INC
09/30/02 10:32:27 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

StormCAD v1.5 [158]
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DOT Report
Pipe -Node- Inlet Inlet Total -Ground- -HGL- -Slope- -Section- -Section- Length Average
Upstream Area CA CA Upstream Upstream Energy Discharge Shape (ft) Velocity
Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity Size (ft/s)
(ft) (ft) (frft) (cfs)
P-25 CB-25 0.00 0.00 0.00 1,154.84 1,153.01 0.002945 13.30| Circular 69.00 4.23
CB-26 1,153.83 1,152.81 0.007391 21.07|24 inch
P-26 CB-26 0.00 0.00 0.00 1,153.83 1,152.61 0.003090 24.70| Circular 118.00 5.03
Basin 3 1,152.50 1,152.25 0.005085 31,6830 inch
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb25.stm BRW INC

StormCAD v1.5 [158]
Page 1 of 1
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Sierra Vista Dr.
Sta. 78+59
10-YEAR PEAK RUNOFF

CB-27
P-27

CBC-3

Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb27.stm BRW INC StormCAD v1.5 [158]

09/30/02 09:21:49 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1



Combined Pipe/Node Report

Pipe Upstream | Downstream | Length Inlet Inlet Inlet Total Inlet Section Capacity Average Upstream Downstream Constructed
Node Node (ft) Area C CA CA Discharge Size (cfs) Velocity Invert Invert Slope
(acres) | Coefficient | (acres) (acres) (cfs) (f/s) Elevation Elevation (fv/ft)
(ft) (ft)
P-27 CB-27 CBC-3 60.00 0.00 0.00 0.00 0.00 0.00| 24 inch 23.46 1.64 1,150.47 1,149.92 0.009167
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb27.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:34:11 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Page 1 of 1




Pipe Report

Pipe Up Down System | Discharge | Length | Constructed | Section| "n" Upstream | Downstream | Upstream | Downstream | Upstream | Downstream
stream stream Intensity (cfs) (ft) Slope Size Invert Invert Ground Ground HGL HGL
Node Node (in/hr) (fv/ft) Elevation Elevation Elevation Elevation (ft) (ft)
(f) (ft) (ft) ()
P-27 CB-27 CBC-3 6.64 5.00| 60.00 0.009167| 24 inch 0.012 1,150.47 1,149.92 1,154.80 1,157.00( 1,152.27 1,152.25
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb27.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:34:22 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Node Report

Node Inlet Inlet Inlet | System | System Discharge Ground Rim HGL In HGL Out Inlet Inlet
Area CA TC Flow Intensity (cfs) Elevation Elevation (ft) (ft) Intensity Discharge
(acres) | (acres) | (min) Time (in/hr) (ft) (ft) (in/hr) (cfs)
(min)
CcB-27 0.00 0.00f 0.00 0.00 6.64 5.00 1,154.80 1,154.80| 1,152.82 1,162.27 6.64 0.00
CBC-3 N/A N/A N/A 0.61 6.52 N/A 1,157.00 1,157.00 1,162.25 1,182.25 N/A N/A
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r:\11344239\drn\storm-cad\cb27.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:34:33 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



DOT Report
Pipe -Node- Inlet Inlet Total -Ground- -HGL- -Slope- -Section- -Section- Length Average
Upstream Area CA CA Upstream Upstream Energy Discharge Shape (ft) Velocity
Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity Size (ft/s)
(ft) (ft) (fvft) (cfs)
P-27 CB-27 0.00 0.00 0.00 1,154.80 1,152.27 0.000401 5.00| Circular 60.00 1.64
CBC-3 1,157.00 1.152.25 0.009167 23.46 |24 inch
Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 Project Engineer: DAVE SCHAUB
r\11344239\drn\storm-cad\cb27.stm BRW INC StormCAD v1.5 [158]

09/30/02 10:34:46 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Appendix H

Offroad Channel and

Offroad Catch Basin Analyses
(100-year)
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Hydrology Using Arizona Department of Transportation Methodology
RATIONAL METHOD

100-Year Peak Runoffs
for
Roadway Channels, Ditches & Maryland Avenue Pavement Located West of Grand Avenue

Tributary Name Tributary Area By Land Category Drainage Basin Parameters Runoff Flow Rate
Cw,p = Cw,p = Cw, Is = Total Weighted | Water Course Top Bot Grand Ave.
0.95" 0.9" 0.7"" |l Tributary | Coeff. Length Elev Elev Slope Slope Intensity Flow
Pvm'¥Conc | Commercial| Desert Area Lwe E2 Ef S S Kb® 1, Init. Tc® Tc I,p Q
Landscape At Cwt (ft) (msl) (msl) (fvft) (f/mi) (invhr) (hr) (min) (in/hr) (cfs)
Sub-Basin (Acres) (Acres) (Acres) (Acres)

Sub-Area
1-3&2-3 1.61 0.7 2.31 0.84 412 1155.98| 1151.39 | 0.011141 58.82 0.0200 7.52 0.05 3.28 6.3 12
Sub-Area
1-2,2-2, 1-38& 2-3 3.18 1 4.18 0.85 580 1156.1] 1148.53 | 0.013052 | 68.91 0.0200 7.52 0.06 3.71 6.3 22
NW Quadrant, Area 1 &
Area 2, Maryland/Grand 111 1.53 12.63 0.88 912 1154.3| 1150 0.004715| 24.89 0.0200 7.52 0.11 6.38 6.3 70
Maryland Avenue
Pavement 1.53 0 0 1.53 0.95 620 1176.6] 1150.5 | 0.042097 | 222.27 0.0400 7.52 0.06 3.82 6.3 9
TOTAL @ CBC Entrance 1.53 11.10 1.53 14.16 0.88 855 1154.3| 1150 [ 0.005029| 26.55 0.0200 7.52 0.10 6.05 6.3 79
Sub-Area
3-3 0.57 0.57 0.70 367 1151.8] 1151.18/0.001689| 8.92 | 0.0500 || 7.52 0.15 8.95 6.3 3
Sub-Area
3-28&3-3 0.87 0.87 0.70 442 1151.8] 1150.69 | 0.002511| 13.26 | 0.0500 7.52 0.14 8.69 6.3 4
South Roadway
Embankment, Area 3 1.1 1.11 0.70 571 1151.8| 1150.27 | 0.00268 14.15 0.0500 7.52 0.16 9.68 6.3 5

1) ADOT Figure 2-3, Developed Watersheds

(
(2) ADOT Table 2-1, Kb = 0,02 (Paved Parking Lots), .05 (Defined Earthen Channel), & .04 (Residential, L is less than 1000 feet)
(3) Tc =1 1'4L0.5Kb0,525-0.31|-0,35

(

4) Rainfall Intensity is based on calculated Tc or 10 Minutes, whichever is greater.

RationalMethodWestofGrand Page 1 of 1 9/28/02



Culvert Calculator Report

Maryland Ave, Sta 104+00, 6'x4' CBC

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 1,160.00 ft Headwater Depth/ Height 0.75

Computed Headwater Elevation 1,149.71 ft Discharge 79.00 cfs ¢
Inlet Control HW Elev 1,149.57 ft Tailwater Elevation 1,147.00 ft <"" /be /(it Lz, o~
Outlet Control HW Elev 1,149.71 ft Control Type Entrance Control 5’., Faow a[ By "d
Grades /00‘7]5, 2-Houy
Upstream Invert 1,146.73 ft Downstream Invert 1,143.65 ft /(“la 5 _}-_ }_
Length 101.32 ft Constructed Slope 0.030399 ft/ft

Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 3.35 ft

Slope Type Steep Normal Depth 0.86 ft

Flow Regime N/A Critical Depth 1.75 ft

Velocity Downstream 3.93 ft/s Critical Slope 0.003772 fuft

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 6.00 ft

Section Size 6 x 4 ft Rise 4.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev 1,149.71 ft Upstream Velocity Head 0.88 ft

Ke 0.40 Entrance Loss 0.35 ft

Inlet Control Properties

Inlet Control HW Elev 1,149.57 ft Flow Control Unsubmerged

Inlet Type 45 ° wingwall flare, d=0.0430 Area Full 24.0 ft2

K 0.51000 HDS 5 Chart 9

M 0.66700 HDS 5 Scale 1

C 0.03090 Equation Form 2

Y 0.80000

Project Title: maryland

r:\11344239\drn\culvma~1\basini.cvm
09/28/02 12:19:39 PM

© Haestad Methods, Inc.

37 Brookside Road

BRW Inc

Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: BRW
CulvertMaster v1.0
Page 1 of 1



Maryland Ave, Sta 104+00, 6'x4' CBC

Rating Table Report

Range Data:
Minimum Maximum Increment
Discharge 0.00 120.00 10.00 cfs
Discharge (cfs)] HW Elev (ft)
0.00 1,146.73
10.00 1,147.48
20.00 1,147.92
30.00 1,148.29
40.00 1,148.62
50.00 1,148.93
60.00 1,149.21
70.00 1,149.48
80.00 1,149.74
90.00 1,149.98
100.00 1,150.22
110.00 1,150.45
120.00 1,150.67

Project Title: maryland

r:\11344239\drn\culvma~1\basin1.cvm

09/28/02 12:19:58 PM

© Haestad Methods, Inc.

BRW Inc

37 Brookside Road

Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: BRW
CulvertMaster v1.0
Page 1 of 1



Table 1
Catch Basin 51
Station 106+45 RT

STAGEDISCHARGETABLE: e i s
FOR
OFF-ROAD CATCH BASIN 51, Station 106+45 Rt (WATER SURFACE ELEVATION)
GRAND AVENUE AT 55TH AVENUE AND MARYLAND AVENUE
DISCHARGE| . GRATE CHARACTERISTICS T WATERDEPTHS | WATER SURFACE ELEVATION
Q A (1] W L Grate WEIR ORIFICE
(cfs) (%) Coefficient (ft) (ft) Elevation d (depth) d (depth) SHRTBELLING
clear (net) opening (ft) (ft) (ft) (ft)
1.00 7.200 0.67 2.000 6.729 1149.80 0.15 0.00 1149.95
2.00 7.200 0.67 2.000 6.729 1149.80 0.23 0.01 1150.03
3.00 7.200 0.67 2.000 6.729 1149.80 0.31 0.02 1150.11
Q /DO 4.00 7.200 0.67 2.000 6,729 1149.80 0.37 0.04 1150.17
-—’) 5.00 7.200 0.67 2.000 6.729 1149.80 0.43 0.07 1150.23 &

6.00 7.200 0.67 2.000 6.729 1149.80 0.48 0.10 1150.28
7.00 7.200 0.67 2.000 6.729 1149.80 0.54 0.13 1150.34
8.00 7.200 0.67 2.000 6.729 1149.80 0.59 017 1150.39
9.00 7.200 0.67 2.000 6.729 1149.80 0.63 0.22 1150.43
10.00 7.200 0.67 2.000 6.729 1149.80 0.68 0.27 1150.48
11.00 7.200 0.67 2.000 6.729 1149.80 0.73 0.32 1150.53
12.00 7.200 0.67 2.000 6.729 1149.80 0.77 0.38 1150.57
13.00 7.200 0.67 2.000 6.729 1149.80 0.81 0.45 1150.61
14.00 7.200 0.67 2.000 6.729 1149.80 0.85 0.52 1150.65
15.00 7.200 0.67 2.000 6.729 1149.80 0.89 0.60 1150.69
16.00 7.200 0.67 2.000 6.729 1149.80 0.93 0.68 1150.73
17.00 7.200 0.67 2.000 6.729 1149.80 0.97 QT 1150.77
18.00 7.200 0.67 2.000 6.729 1149.80 1.01 0.87 1150.81
19.00 7.200 0.67 2.000 6.729 1149.80 1.04 0.96 1150.84
20,00 7.200 0.67 2.000 6.729 1149.80 1.08 1.07 1150.88
21.00 7.200 0.67 2.000 6.729 1149.80 1.12 1.18 1150.98
22.00 7.200 0.67 2.000 6.729 1149.80 1.15 1.29 1151.09
23.00 7.200 0.67 2.000 6,729 1149.80 1.19 1.41 11561.21
24.00 7.200 0.67 - 2.000 6.729 1149.80 1.22 1.54 1151.34
25.00 7.200 0.67 2.000 6.729 1149.80 1.25 1.67 1151.47
26.00 7.200 0.67 2.000 6.729 1149.80 1.29 1.81 1151.61
27.00 7.200 0.67 2.000 6.729 1149.80 1.32 1.95 1151.75
28.00 7.200 0.67 2.000 6.729 1149.80 1.35 2.10 1151.90
29.00 7.200 0.67 2.000 6.729 1149.80 1.38 2.25 1152.05
30.00 7.200 0.67 2.000 6.729 1149.80 1.42 2.41 1152.21




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

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

A RS R SRS SRR AR R SRR R R R SR R R R R AR R R R R R R R R R R R R R

PROJECT DATA

Project Title: South Channel

Project File : sc.prj

Run Date and Time: 9/30/02 8:23:56 AM

Project in English units

Project Description: i
Earthen Channel 1 (South Channel), Station 106+50 68' Rt to Station 112+32, 43' £

Khhkkkkkkhhhkkhkkdhkkkhh ok ko k kk ok ok ok ok ok sk ok ok ok ok ok ok ok ok ko ok sk ok ok ok o ok ok k& ok ok ok ok ok k% ok kR ok ok ko ok ok ok ke ok ok ok ok ok

PLAN DATA

Plan Title: South Channel Plan
Plan File : r:\11344239\Drn\HEC-RAS\sc.p02

Geometry Title: South Channel Geom { a L) A W h -0/ /

eometry File : r:\113442 n -RAS\sc.g01
Flow Title : 100-Year Peak Flow
Flow File : r:\11344239\Drn\HEC-RAS\sc.£02

Plan Summary Information:

Number of: Cross Sections = 6 Mulitple Openings = 0
Culverts = 0 Inline Weirs = 0
Bridges = 0

Computational Information
Water surface calculation tolerance = 0.003
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Critical depth calculaton tolerance = 0.003
Maximum number of interations = 20
Maximum difference tolerance = 0.1

Flow tolerance factor 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

%ok gk ok ok ok ke ok ok sk ok sk ok sk ok ok ok ko ok sk ok ke ok ok ok ok ko sk sk ok ok ok sk Sk ok k ks sk sk ok ko ok sk ok ok ke ke ko Sk ok ok ke ok ok ko e ke ok ok ok ok

FLOW DATA

Flow Title: 100-Year Peak Flow
Flow File : r:\11344239\Drn\HEC-RAS\sc.£02

Flow Data (cfs)

F ok ke ok kK ok ok ok k ok ok ok ok ok Sk ko ko ok ok ok ok Sk ok ok ok ok ko k ok ok ko ok kA ok ok ok ok ok ok ok ok ko ko R ok ok ko ke k

* River Reach RS * PP 1 ¥
* South Channel 6 ¥ 3 K
¥ 1 South Channel 4 * 4 *
¥ 1 South Channel 2 * 5 %

Kk Kk ok kK ok ok ok ok kR ok ke ok ok ke ok ok ks sk kR ok ok ok ok ko ok k ko ok ko ok ok ok ke ok ok ok k ko ok ok ok

Boundary Conditions
Sk ok ok ke ok kK ok ko ke k ok ok ok ok ok ok kA ok sk ok ok ok ok ok ke sk sk sk sk sk ok ok sk sk Sk ok Kk ks ok sk ok ke ok sk ok sk ok ok ok ok ok ok Sk Sk ok ok Sk ok R ke k k k ok sk sk ok R R ok k kb b ok ko k ok ok sk ok ok ok ke

* River Reach Profile * Upstream Downstream ¥
AR B SRR S SRR R R R RS R R R R 2 2 2 2 R R R R R R R R R R R R R R AT
L South Channel PF 1 % Known WS = 1150.23 *

LRSS SRS SRR SR SRR R SRR R R R R R R R R R R I 2 O I e S O AR g e R SR I e S e I

Kk ek k ok ok ok kK ok sk ke sk ok k ok sk ok ok ok ke ok ok sk ke ok ok ke ok ke ke ok ke sk ok ki sk ok sk ok k k k ok ok ok ok ok sk ok sk ok ok ok ki ko ok ok ok ko ok k k k K k%

GEOMETRY DATA

Geometry Title: South Channel Geom
Geometry File : r:\11344235\Drn\HEC-RAS\sc.g01l

CROSS SECTION RIVER: 1

REACH: South Channel RS: 6

INPUT

Description: Sta 112+32 = Chl Station 16+18.97

Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

Fh I A Ak Ak Ak ok ko ko ok k kA kA ok k k kA kA k ko ko ko Ak ko Ak kA R Ak kA R Ak kkk k ok k ok k ko h ok ok ok ok ok ok k& & ok &
34 1154.8 40 1152.8 43 1151.8 47 1151.8 51 21452.8
61 1152.8
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Manning's n Values nums 2
Sta n Val Sta n Val Sta n Val
L R 2 20 I 0 0 0 T I I
34 .035 40 +035 51 +035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
40 51 111 111 111 ol e

CROSS SECTION OUTPUT Profile #PF 1

ok S ok ok ok ok ko ke k ok ok ok sk ok ok ok ok ke ke sk ok ok ke ke ok ok ok ok sk bk ke ke ki kR sk ok kR ko k ko ko ko Sk ks ok ke ok ok Sk k k k ok ok ke k ko ok kK k ko R ok Kk ok ok

* E.G. Elev (ft) * 1152.24 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.03 * Wt. n-Val. *® L 0.035 * =
* W.S. Elev (ft) * 1152.22 * Reach Len. (ft) # 111.00° * 233,000 * 111.00 .*
¥ Crit W.S. (£t) L * Flow Area (sq ft) i ¥ 2:28 * %
* E.G. Slope (ft/ft) *0.004330 * Area (sq ft) = o 2:28 * *
* Q Total (cfs) ¥* 3.00 * Flow (cfs) * * 3.00 * N
* Top Width (ft) X 6.92 * Top Width (ft) * ¥ 6.92 * %
* Vel Total (ft/s) ¥ 1.32 * Avg. Vel. (ft/s) ¥ * 1:32 =« *
* Max Chl Dpth (ft) * 0.42 * Hydr. Depth (ft) * = 0.3 > *
* Conv. Total (cfs) & 45.6 * Conv. (cfs) ¥ ¥ 45.6 * *
* Length wWtd. (ft) * 111,00 * Wetted Per. (ft) ¥ % 7.04 * ¥
* Min Ch El (ft) * 1151.80 * Shear (lb/sq ft) * ¥ 0.09 * *
* Alpha * 1.00 * Stream Power (lb/ft s) * * 0.12 = &
* Frctn Loss (ft) ¥ 0.25 * Cum Volume (acre-£ft) L ¥ 0.04 ~ *
* C & E Loss (ft) r 0.00 * Cum SA (acres) * ® 9.41 = L
t***\\'*********k*******************************ﬂ******************************i*******************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: 1
REACH: South Channel RS: 5
INPUT
Description: Sta 111+21 = Chl Station 14+63.77
Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
B R R RS EER SRR RS RS SRR R R R R R R R R R R I I I I T T I I S O I T R R  E R R & 2
124 1154.41 129.8 1152.46 133 1151.41 1379 1151.41 141.2 1152.46
151.2 1152.46
Manning's n Values num= 3
Sta n val Sta n val Sta n Vval
IR R R RS R R R R S R RS R R R R R R R R R R R R R R R R R I I I I I I I I Y
124 + 035 129.8 .035 141.2 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
129.8 141.2 156 156 156 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

Kok ek ok k ok ok ok ko ok ok k ok k kA kkk ok ok ok ok ok ok ko dek ko ko ok ok ok ok ok ko ok ko kA ok ok ok k ok ok ok ok ok ko k ok ok ok ok ko ok ko ok ok ok ok ok Kk ok ok ok ok ke ok ok

* E.G. Elev (ft) * 1151.99 * Element * Left OB * Channel * Right OB *
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Alpha 1.00 Stream Power (lb/ft s)
Frctn Loss (ft) 0.20 Cum Volume (acre-ft)
* C & E Loss (ft) * 0.00 * Cum SA (acres) ¥ * 0.08 *

LRSS R ER SRR SR ERER R R RS R R R R R R R R I I b b b b b b R e e e A 2 R 2 R R A 3

* Vel Head (ft) td 0.01 * Wt. n-val. & * 0.035 ¥ *
* W.S. Elev (ft) * 1151.98 * Reach Len. (ft) * 156.00 * 156.00 * 156.00 =*
* Crit W.S. (Et) L * Flow Area (sq ft) * * 3.44 * w
* E.G. Slope (ft/ft) *0.001341 * Area (sqg ft) ® ¥ 3.44 % ¥
* Q Total (cfs) *® 3.00 * Flow (cfs) * % 3:00 =* *
* Top Width (ft) % 8.03 * Top Width (ft) % * 8.03 ¥ ¥
* Vel Total (ft/s) ¥ 0.87 * Avg. Vel. (ft/s) # ¥ 0.87 * *
* Max Chl Dpth (ft) A 0.57 * Hydr. Depth (ft) * * 0.43 * %
* Conv. Total (cfs) * 81.9 * Conv. (cfs) * N 81.9 * ¥
* Length Wtd. (ft) * 156.00 * Wetted Per. (ft) L * 8.19 * i
* Min Ch El (ft) * 1151.41 * Shear (lb/sq ft) * * 0.04 * =
* % * * * * *
* * * * * * *

*

*

CROSS SECTION RIVER: 1
REACH: South Channel RS: 4
INPUT
Description: Sta 109+40 = Chl Station 12+91.66
Station Elevation Data nums= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*************************w*********‘*********************************************
106 1154.1 112.4 1151.97 315 1151:1 119 71151.1 122.5 1151.97
132.5 115.97
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
Fhk ok k ok kA ok ko k ko k kA ok k ok hk ko Ak kA k ko k ok ko kk ok okok ok &
106 035 112.4 «+035 122.5 + 035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
112.4 1225 243 243 243 1 o8

CROSS SECTION OUTPUT Profile #PF 1

A EAEEREE SRR ERE R R R R R R 22 22 2 2 AR R R A 2

* E.G. Elev (ft) * 1151.80 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) g 0.01 * Wt. n-val. * * 0.0358 » *
* W.S. Elev (ft) * 1151.78 * Reach Len. (ft) * 243,00 * 243.00 #* 243.00 ¥
¥ Orit W.S; (£r) * * Flow Area (sq ft) x v 4,36 * b
* E.G. Slope (ft/ft) *0.001225 * Area (sq ft) ¥ * 4.36 * i
* Q Total (cfs) * 4.00 * Flow (cfs) * & 4.00 ~* *
* Top Width (ft) ® 8.78 * Top Width (ft) * L 8+78 * *
* Vel Total (ft/s) % 0.92 * Avg. Vel. (ft/s) * i 0.92 * ¥
* Max Chl Dpth (ft) % 0.68 * Hydr. Depth (ft) * * 0.50 ~* i
* Conv. Total (cfs) ad 114.3 * Conv. (cfs) * X 114.3 * *
* Length wtd. (ft) * 243.00 * Wetted Per. (ft) x * 8.98 ¥ x
* Min Ch E1l (ft) * 1151.10 * Shear (lb/sqg ft) * % 0.04 * *
* Alpha L 1.00 * Stream Power (lb/ft s) * #» 0.03 * *
* Frctn Loss (ft) * 0.64 * Cum Volume (acre-ft) * * 0.02 ~* *
* C & E Loss (ft) ® 0.00 * Cum SA (acres) . & 0.06 * *
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LSRR SRR R RS SRR R SRS R R R AR SRS R R R R

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: 1
REACH: South Channel RS: 3
INPUT
Description: Sta 108+20 = Chl Station 11+70.65
Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

LA A SRR EEEREERE R R SRR R R R R R R I I I b I e IR I I I S

86.74 1153.7 93.94 1151.:31 95:.74 1150.7 99.74 1150.7 102.14 1151.31
112.14 1151.31

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
Sk ks ek sk ok ok ko sk ok ko ok ok ko kR K K Rk kR ok ko ok ok ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok
86.74 +035 93.94 .035 102.14 . 035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
93.94 102.14 47 47 47 o w9

CROSS SECTION OUTPUT Profile #PF 1

LRSS AR R R SRR SRR R R R R R R R R e I e R S e

* E.G. Elev (ft) * 1151.15 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.05 * Wt. n-val. ¥ * 0.035 * g
* W.S. Elev (ft) * 1151.10 * Reach Len. (ft) * 47.00 ~* 47.00 ~* 47.00 *
* CriE W.S. (££) o * Flow Area (sq ft) ¥ * 2915 * %
* E.G., Slope (ft/ft) *0.009096 * Area (sq ft) * s 2;15 * ¥
* Q Total (c¢cfs) * 4.00 * Flow (cfs) ¥ ¥ 4.00 % * -
* Top Width (ft) % 6.75 * Top Width (ft) * * 6:75 * *
* Vel Total (ft/s) * 1.86 * Avg. Vel. (ft/s) N * 1.86 * ¥
* Max Chl Dpth (ft) % 0.40 * Hydr. Depth (ft) i ¥ 0.32 = i
* Conv., Total (cfs) * 41.9 * Conv. (cfs) * * 41.9 * Ll
* Length Wtd. (ft) ¥ 47.00 * Wetted Per., (ft) ® * 686 * ®
* Min Ch El (ft) * 1150.70 * Shear (lb/sqg ft) * N 0.18 * N
* Alpha * 1.00 * Stream Power (lb/ft s) * * 0.33 ™ B
* Frctn Loss (ft) i 0.32 * Cum Volume (acre-ft) * ¥ 0:01 = *
* C & E Loss (ft) * 0.00 * Cum SA (acres) i e 0,02 * *
****t******************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: 1

REACH: South Channel RS: 2

INPUT

Description: Sta 106+97 = Chl Station 10+47.65
Station Elevation Data num= 6
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
Ik hkhkkkkkhkk ko kh ok ko ko ko kb ok ko oh hok kA ok ko ko kh khk k ko h ko ko hkkkk ok khkkk ok ko kA kA kk ok ok k k ok ok ko
67 1153.27 74.2 1150.88 76 1150.27 80 1150.27 82.4 1150.88
92.4 1150.88
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
%k ke ok vk e ok ke kb ok ko ok ok sk ok ko ke ok e ok ok ek ok ok ke ok ok ok ok o R Rk ok ok
67 ,035 74.2 +035 82.4 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
74:2 82.4 47 47 47 P «3

CROSS SECTION OUTPUT Profile #PF 1

LB A SRR R R R SRR SRR R R R RS SR AR R R R R R R R R R R R R R R

* E.G. Elev (ft) * 1150.83 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) e 0.04 * Wt. n-val. ¥ % 0+035 =# *
* W.S. Elev (ft) * 1150.79 * Reach Len. (ft) i 47.00 * 47.00 * 47.00 *
¥ @rit W.8: {(fL) * 1150.60 * Flow Area (sq ft) * ¥ 2.9 % i
* E.G. Slope (ft/ft) *0.005576 * Area (sq ft) * % 2:97 = ¥
* Q Total (cfs) * 5.00 * Flow (cfs) - > 5,00 * =
* Top Width (ft) * 7.55 * Top Width (ft) * * 7.55 * *
* Vel Total (ft/s) % 1.68 * Avg. Vel. (ft/s) * * 1:68 * *
* Max Chl Dpth (ft) N 0.52 * Hydr. Depth (ft) * * 0.39 * *
* Conv. Total (cfs) % 67.0 * Conv. (cfs) b i 7.0 * i
* Length Wtd. (ft) * 47.00 * Wetted Per. (ft) * * Ta TG S
* Min Ch E1l (ft) * 1150,27 * Shear (lb/sq ft) * % 013 ¥
* Alpha * 1.00 * Stream Power (lb/ft s) * % 0,23 = *
* Fretn Loss (£t) * 0,50 * Cum Volume (acre-ft) % ® 0.00 = i
* C & E Loss (ft) * 0.01 * Cum SA (acres) * % .01 = *
AR AR R RS R SRR R R R R R R R R R R R R g I b e L L 2 2 R R R R R R R R R R R RS

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: 1
REACH: South Channel RS: 1
INPUT
Description: Sta 106+42 = Chl Station 10+00
Station Elevation Data nums= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
ok d kA A AR AR R b kok ok ok k ok ok khkk ko k kA k khk ok ok ok h F A X AR A ARk hk hk kA k ok ok ok k k ok ok ko ko k% ok k% & k% ok & & %
59 13153 657 115076 68 1150 76 1150 78 1150.76
93 1150.82
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
IR AR R SRR R R R R R R R R RS R R R R R R R R R R R R R R R R R I
59 035 65.7 .035 79 035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

Page 6 of 9



6557 79 0 0 0 B -3

CROSS SECTION OUTPUT Profile #PF 1

LA A SRR EREEREE R R R R R R R R R e R

* E.G. Elev (ft) * 1150.33 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) % 0.09 * Wt. n-val. % * 0035 * X
* W.S. Elev (ft) * 1150.23 * Reach Len. (ft) * % L k.
* Crit W.S. (Et) * 1150.22 * Flow Area (sq ft) ¥ % 2.02 = i
* B.G, Slope (ft/ft) *0,027231 * Area (sq ft) ¥ ¥ 2.02 * ¥
* Q Total (cfs) * 5.00 * Flow (cfs) * i 5.00 % %
* Top Width (ft) L 9.60 * Top Width (ft) i i 9.60 * ¥
* Vel Total (ft/s) * 2.47 * Avg. Vel. (ft/s) * ® 2.47 * i
* Max Chl Dpth (ft) ¥ 0.23 * Hydr. Depth (ft) * * P21 * *
* Conv. Total (cfs) o 30,3 * Conv.: (cfs) ¥ * 303 * *
* Length wtd. (ft) * * Wetted Per. (ft) *® # 9.67 * *
* Min Ch El1 (ft) * 1150.00 * Shear (lb/sqg ft) * i 0.36 * L
* Alpha % 1.00 * Stream Power (lb/ft s) * ¥ 0.88 ~* ]
* Frctn Loss (ft) i * Cum Volume (acre-ft) ¥ % * X
* C & E Logs (fr) * * Cum SA (acres) ® Y H o
L R R R R e R R e R R R R R R R R R R R R R R R E RS

Kk sk ok ok ok ok ok kK ok ok ok sk ok ks ok ok ok ok ok ok Sk ok ok sk ok ke ok ok Sk ok sk ok ek kK R R ok kR ok ok ok Sk ok ko ok Sk ok ke kb ok ok ok ok ke k kR K ok ok ok

SUMMARY OF MANNING'S N VALUES

River:1

KTk ko ko ok kA X AR A NI AR AR A AR KRNI A A A Ak Ak hh kA Ak kh ko k kkkk ok ok ko k ok ok okx
& Reach ¥ River Sta. * nl . n2 *  n3 i
AR SR AR SRS R SRR R R SRR R SRR R R R R R R
*South Channel  * 6 * .035% .035* .035%
*South Channel * 5 * < 035* .035%* +035*
*South Channel o 4 = 035 +035% 035>
*South Channel  * 3 i3 .035* .035* .035*
*South Channel o 2 * <035* »035% <035*
*South Channel * 1 B .035* .035% +035*
Fh Ak F Ik ok kdkkhkkhk ok ok ok ok ko kk ok k ok okh ok k ok ok ok k ko k ok k ok ok k ko k ok kk ok k kkk ok ok ok k k% %k & ok % %

LR R AR R R R SRR R RS R R R R R I b I I IO e TR I 20 2 2 I I 2 I I

SUMMARY OF REACH LENGTHS

River: 1

Ik ko kk ok ko k ok k kA A Ak ko hk kA A A A Ak kh kk kk ok ok k kA ok ok ok ok ok ok ok ko k ok % ok %k %k ok ko & % &% & % &
2 Reach *  River Sta. * Left  * Channel * Right *
Fk ek ko ko ok Kk kR R ok o e ko ko ke ke kR R Rk A ok o ok ok ok ke ko ko k ok ko ke ok ok ok R ok ok ok o k k
*South Channel bl 6 * 111# 111> i g
*South Channel * 5 * 156* 156* 156*
*South Channel * 4 * 243~ 243~* 243*
*South Channel N 3 * 47% 47* 47*
*South Channel * 2 s 47* 47* 47%
*South Channel * il * o* 0¥ 0¥

AR A SRR R R R R RS R R R R R R R R R R R R R R R R R I I I I 20 SR S IR I T S R
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Khkh ko hkhkkkhkhkkk ko ko h ok ko hkk ok k ok ok kk ok ko k ok ko k kk k ko ko k kA k k ok ko h kA A Rk ok ko k ok k ok ok ok ok ok k&

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: 1

FhA ok kkhkk ok kb bk ok kA Ak k ok k ok kA hk ok kkk k ok kA Ak ok k ok k kk ok ok k x ok k ok ko x

® Reach N River Sta. * Contr. * EBxpan. *
Fhk Kk khk kA A AR KK ATk ok ok ok k ok ok ok k ok ok ok k ke k ok hok ke ko ko ok ok % & %

*South Channel * 6 * ol ¥ -
*South Channel ¥ 5 * b B R
*South Channel i 4 " cd® e
*South Channel L 3 X Bl e g
*South Channel ¥ 2 * wd® o

*South Channel i 1 ¥ % L

dok ek ok ok ok ok ok ok ok ok kb ok ok ok sk ok ok 3k ko ok ke ok ok sk sk ok ke ke ke R ok e ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok

Profile Output Table - Standard Table 1

Kk ke ke sk ke ok ok ko kK ok ko ko ok ke ok ok ok ok ok ok ko ko ko ko ko ko ko ko kR ok kR A R kR Ak ok ko k k ok ok ok kK sk ok k ke k k kK ok ok ok sk ok ok Rk ko ko Kk A ke ok ok ok ok ok sk ke ko ke ko ok ko ok ok ok ok kR R K K K K R ok ok Kk
kok ok ok ok ok ok ok ok ok ok ok

* Reach * River Sta ® Q Total *Min Ch El *W.S. Elev *Crit W.S. *E.G. Elev *E.G. Slope * Vel Chnl *Flow Area *Top Width
*Froude # Chl *

. i ¥ (cfg) = (Et) * (EE) * (ELY #* (EE) = (£t/fE) * (ftrs) * (sg £E) * (£E) »
*

AR A AR A EEER SRS SR SRR R AR R R R R R R R R S R R R R R R R
* kK ok ok ok ok kK Kk ok

* South Channel* 6 g 3,00 * 1151.80 * 1152.22 * * 1152.24 * 0.004330 * 1.32 * 2.:28 * 6:92 *
*
S'éguth Channel* 5 ¥ 3:00 * 1151.41 * 1151.98 * ¥ 1151.99 * 0.001341 * 0.87 % 3.44 * 8.03 *
*
9'22uth Channel* ¢ * 4.00 ¥ 1151.,10 * 1151.78 * ¥ 1151,80 * 0,001225 * 0,92 * 4.36 * 8.8 *
*
9‘gf)l.u:h Channel* 3 ¥ 400 * 1150.70 * 1151.10 * ¥ 1151.15 * 10.009096 * 1:86 * 215 * 6:75 *
*
g.giuth Channel* 2 * 5.00 * 1150.27 * .1150.79 * 1150,60 * 1150.83 ¥ :0,005576 * 1.68 * 2,97 * 7.55 *
*
g'éZuth Channel* 1 ] 5,00 ¥ 1150.00 * 1150.,23 % 1150.22 * 1150.33 * 10.027231 * 2:47 * 2:02 * 9.60 *
95 *

Kk Kk ok ok ok ok sk ok ok Sk ko ko ok ko ok ok Rk kR ok ok ok ok sk ok ok ok ok ko ks kK ok R A Kk ok kK ok ok ok R K ok R Rk kK kK K ok sk ok ok Sk ok ok ok ok Sk ok ok ok ok ok ok sk ok ok e ok ok sk ok ok ok S ok ko sk ok ok ok ok ok ok ok ok ok ok ok sk ok ok ok ok ok o ok ok k%
Kok ok ok ok ok ok ok K ok ok ok

Profile Output Table - Standard Table 2

LR AR R R R R AR R AR R R R R R R e R e 2 R R AR R R R R R R R R R T T Y

* Reach * River sta * E.G. Elev *W.S. Elev * Vel Head *Frctn Loss *C & E Loss * Q Left *Q Channel * Q Right *Top Width *
* * * () * (ELy * (ft) * (£t) * (£t) * (cfs) * (cfs) * (cfs) * (Ek) *
ko e e sk Sk ok ok K Kk K K K Kk Kk ok ko kK ok ok ok ko ke ok Sk e ke ek ok ki ki ki ok ki ko k ok ok ok ok ok Sk kS ok kb ok ok sk k ke ko ke ko ok ok ok ok ok ok ok ok ok sk ok Rk ko ks ok ok ok ok ok ok ok ok o sk ok kb kb ok Rk sk ok ok ok ok ko ok k ko Kk K
* South Channel* 6 * 1152.24 * 1152.22 * 0.03 * 0.25 * 0.00 * o 3.00 * N 6.92 *
* South Channel* 5 ¥ 151,99 * 1151.98 * 001 *# 0.20 * 0.00 * * 3.00 * * 8,03 *
* South Channel* 4 i 1151.80 * 1151.78 * 0.01 * 0.64 * 0.00 * G 4.00 * bt 8:.78
* South Channel* 3 * 1151.1% * 115%1.10 * 0.05 * 0.32 * 0.00 * % 4.00 * X 675 *
* South Channel* 2 d 1150.83 * 1150.79 * 0.04 * 0.50 * 0.01 * N 5.00 * o 7.55 *
* South Channel* 1 % 1150.33 * 1150.23 * 0.09 * i ¥ * 5.00 * ¥ 9.60 *
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Kk Kk ok ok ok ok ok ok sk ok ok ok ok ok ok ok ok ko ke ks Rk kR ke ke ko ok ok ke R ok ok ok ok ke ok ok ok ok ok ok ok ok sk ok Sk ko Sk sk ok ok ke ko kS ok ko ok ke ko ke Kk ke Kk kb ke ke ko ok k ok ok ok Sk ok ok ok ok ok ke ok ok ok ok ok ok ok ok ok R ok ok ok ok ok ok ok ok
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HEC

11 Reach: South Channel Profile: PF 1

Vel Chnl

_EG.Elev.

Froude # Chl

(t : ) (s (sqf Fae
3.00 1151.80 1152.22 1152.24 0.004330 1.32 2.28 6.92 0.40
3.00 1151.41 1151.98 1151.99 0.001341 0.87 3.44 8.03 0.23
4.00 1151.10 1151.78 1151.80 0.001225 0.92 4.36 8.78 0.23
4.00 1150.70 1151.10 1151.15 0.009096 1.86 2.15 6.75 0.58
5.00 1150.27 1150.79 1150.60 1150.83 0.005576 1.68 2.97 7.55 0.47
5.00 1150.00 1150.23 1150.22 1150.33 0.027231 2.47 2.02 9.60 0.95




HEC-RAS Plan: Plan 02 River: 1 Reach: South Channel Profile: PF 1

each™ - River L EGE @y | 164
1152.24 1152.22 0.03 0.25 0.00 3.00 6.92
1151.99 1151.98 0.01 0.20 0.00 3.00 8.03
1151.80 115178 0.01 0.64 0.00 4.00 8.78
1151.15 1151.10 0.05 0.32 0.00 4.00 6.75
1150.83 1150.79 0.04 0.50 0.01 5.00 7.55
1150.33 1150.23 0.09 5.00 9.60




South Channel




South Channel Plan: South Channel Plan
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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

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

Kk ke ok ok Kk kK Kk ok kK ok ok ok ok ok Sk ok Sk kS ok ok ok ok ok ok ok ke ok ek ok Sk ko ko ke k ok ok kR ok ok ko ok ok ok ok ok ok ok ke sk ok ok ok ok ok ok R ok ok ok ok ok %

PROJECT DATA

Project Title: North Channel

Project File : nc.prj

Run Date and Time: 9/28/02 3:00:36 PM

Project in English units

Project Description:
gagthen Channel 2 (North Channel), Station 104+00, 49' Lt to 110+04, 122' Lt)

R R 22 2 Rt R I
PLAN DATA

Plan Title: North Channel Plan
Plan File : r:\11344239\Drn\HEC-RAS\nc.p02

lGeomet_rl Title: North Channel Geom & c A Um» @ / 2
Geometry File : r:\113d4239\Dzn\HEC-RAS\nc.g01l

Flow Title : 100-Year Peak Flow
Flow File : r:\11344239\Drn\HEC-RAS\nc.£f01

Plan Summary Information:

Number of: Cross Sections = 6 Mulitple Openings = 0
Culverts = 0 Inline Weirs = 0
Bridges = 0
Computational Information
Water surface calculation tolerance = 0.003
Critical depth calculaton tolerance = 0.003
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Maximum number of interations = 20
Maximum difference tolerance = 0.1
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

ok ok ke ke k dk ok ok ok Kk ok kK ok sk ok ok ok k Sk ok ok ok ke ok ok ko sk ok ke ks ok ok ke ke k ko k ok kb Sk kR ok R Rk ks ok ok ok k k ok ok ok ok ke k ok ok k ok Rk Kk ok ok
FLOW DATA

Flow Title: 100-Year Peak Flow
Flow File : r:\11344239\Drn\HEC-RAS\nc.f01l

Flow Data (cfs)

KhK K IRk A IR Ak k ok ok ko ko k k k ok ok ok ko ko k ok ko k ok ok ok ko k ok ok ko k ok ok ok ok ok % % % & % %

* River Reach RS ¥ PF 1 *
* North Channel 6 * 12 *
* 1 North Channel 3 * 22 *
L North Channel 1, * 70 *

Kk Kk ok ok ok ok ok ok ok ok ok ok ok ok ko ok ke ok ok ok sk ok ok ok ok ko ke ok ok ok ok ok ok ok ok ok ke ok ok ok ok ok ok ok ok k kK ok ok

Boundary Conditions
**********************************************************************************************\\'*********

* River Reach Profile i Upstream Downstream o
LR E SRR R ERERE R R R s R R R R R R R R R R R R R R R I AT ™ Vs /
*q North Channel PF 1 * Known WS = 1149.71 *&— [ 1) /- % A ¥ € '5c

AR LS SRR R R R R R R L R 2 2 R R R R R R R 2 222

AR SRR EEEEEREEEREERER S R R R R R g L A R R ]

GEOMETRY DATA

Geometry Title: North Channel Geom
Geometry File : r:\11344239\Drn\HEC-RAS\nc.g01l

CROSS SECTION RIVER: 1

REACH: North Channel RS: 6

INPUT

Description: Sta 110+04 = Chl Sta 16+92.96

Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

********************************************************************************
100 1158.58 117.1 13152.9 122 1151:25 126 1151.25 132.6 1152.9

142.6 1153

Manning's n Values num= 3
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Sta n Val Sta n Val Sta n Val
LR R R R R R R R R R R R R R R RS RS
100 035 1571 <035 132.6 «035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
117.1 132.6 59 59 59 3 3 +3

CROSS SECTION OUTPUT Profile #PF 1

ok sk ok ok ok ko ok ok ok ok ok ke ok ok o ok Sk ok ok sk ok ke ok ko ok ok ok ke ok ko ok ke ke k ok sk sk ke k k k ok ke ko ki ko Rk Rk R R R R R ok R R K ok R ok R kK ok ok ok ok Kk kR ok

* E.G. Elev (ft) * 1152.11 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.08 * Wt. n-val. * % 0035 * *
* W.S. Elev (ft) * 1152.03 * Reach Len. (ft) B 59.00 * 59.00 * 59,00 *
* Crit W.S. (ft) ¥ * Flow Area (sq ft) * * 5.27 * %*
* E,.G. Slope (ft/ft) *0.006488 * Area (sq ft) * % 5:.27 * %
* Q Total (cfs) * 12.00 * Flow (cfs) ¥ % 12.00 * 2
* Top Width (ft) * 9.46 * Top Width (ft) 2 b 9.46 * L2
* Vel Total (ft/s) ¥ 2.28 * Avg., Vel. (ft/s) * ¥ 2.28 * *
* Max Chl Dpth (ft) * 0.78 * Hydr. Depth (ft) \d * 0.56 * *
* Conv. Total (cfs) * 149.0 * conw. (cfs) L % 149.0 * =
* Length wtd. (ft) * 59.00 * Wetted Per. (ft) b #* 9.68 * *
* Min Ch E1l (ft) * 1151.25 * Shear (lb/sq ft) * ¥ 0,22 * 4
* Alpha * 1.00 * Stream Power (lb/ft s) * # 0.50 * i
* Frctn Loss (ft) * 0.55 * Cum Volume (acre-ft) * i 0.30 » *
* C & E Loss (ft) * 0.01 * Cum SA (acres) * * 0.23 * i
\'**i*******************************************t**t*************t***t**************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: 1
REACH: North Channel RS: 5
INPUT
Description: Sta 109+45 = Chl Sta 16+29.80
Sta 109+58
Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
i**\\‘**ttt*i********t***************t**i************************************\i****
100 1156.11 109.6 31152.9 116 1150.78 120 1150.78 128.5 1152.9
138.5 1153
Manning's n Values num= 3
Sta n Val Sta n Val Sta n val
AR AR R R R R R R R R R R R R R R R R
100 + 035 109.6 1038 128.5 035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
109.6 128.5 - 145 145 145 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

ok ok ok ok ok ok ok ke sk ok ok ko ke ok ok ke ke ok ok ok ok ok ko sk sk ok ok Sk ok Sk ok Sk ok ok ok S Sk sk ok Sk sk ok ok sk sk ok ke ks ok sk ok ko k ko ok kR e ok ke k or

* E.G, Elev (ft) * 1151.56 * Element * Left OB * Channel * Right 0B *
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* Vel Head (ft) * 0.14 * Wt. n-Val. * * 0:035 = ¥
* W.S. Elev (ft) * 1151.42 * Reach Len. (ft) * 145.00 * 145,00 * 145.00 *
¥ crit W.S5. (£t) * 1151.33 * Flow Area (sq ft) * * 3..96 * N
* E.G. Slope (ft/ft) *0.014471 * Area (sqg ft) * ¥ 3.96 * ¥
* Q Total (cfs) ® 12.00 * Flow (cfs) ¥ * 12,00 = ¥
* Top Width (ft) * 8.46 * Top Width (ft) * * 8.46 * il
* Vel Total (ft/s) * 3.03 * Avg. Vel. (ft/s) * * 3.03 * *
* Max Chl Dpth (ft) * 0.63 * Hydr. Depth (ft) * L 0.47 * *
* Conv, Total (cfs) * 99.8 * Conv. (cfs) ¥ . 899.8 * *
* Length wtd. (ft) * 145.00 * Wetted Per. (ft) L * 8.64 * *
* Min Ch.El (£t) * 1150.78 * Shear (lb/sq ft) * * 9.41 = *
* Alpha * 1.00 * Stream Power (lb/ft s) * * 1.25% = *
* Frctn Loss (ft) % 1.56 * Cum Volume (acre-ft) * * 028 * ¥
* C & E Loss (ft) X 0.01 * Cum SA (acres) * * 0...22 ¥ *
***********************************************************************************************

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: 1
REACH: North Channel RS: 4
INPUT
Description: Sta 108+00 = Chl Sta 14+81.02
Station Elevation Data nums= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**‘k****i************************************************************************

72 1156.15 85.4 1151.7 93 1149.15 97 1149.15 107.2 1151.7%

117.2 1151.8

Manning's n Values nums= 3

Sta n Val Sta n Val Sta n Val
LR R R R R S R R R R R gh b Jh 2 g S S U R e

72 . 035 85.4 +035 107.2 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

85.4 107.2 50 50 50 ol «3

CROSS SECTION OUTPUT Profile #PF 1
*******************************i****************‘k*********************************************v\'
* E.G., Elev (ft) * 1149.98 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) N 0.10 * Wt. n-Val. * * 0.035 * *
* W.S. Elev (ft) * 1149.88 * Reach Len. (ft) * 50.00 * 50,00 * 50.00 *
* Crit W.s. (ft) ¥ * Flow Area (sq ft) = L 4,81 * *
* E.G. Slope (ft/ft) *0.008348 * Area (sqg ft) N # 4.81 * N
* Q Total (cfs) % 12.00 * Flow (cfs) * o 12.000 * *
* Top Width (ft) i 9.12 * Top Width (ft) k ¥ 9412 * %
* Vel Total (ft/s) ¥ 2.49 * Avg. Vel. (ft/s) ¥ ¥ 2.49 * ¥
* Max Chl Dpth (ft) v 0.73 * Hydr. Depth (ft) * N 0.53 * =
* Conv. Total (cfs) ¥ 131.3 * Conv. (cfs) * bl 131.3 ¥ i
* Length Wtd. (ft) * 50.00 * Wetted Per. (ft) * * 9,33 * "
* Min Ch El (ft) * 1149.15 * sShear (lb/sq ft) % * 0.27 * *
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* Alpha N 1.00 * Stream Power (lb/ft s) * * 0.67 ~* *
* Frctn Loss (ft) ® 0.11 * Cum Volume (acre-ft) N * 0.28 * #
* C & E Loss (ft) ¥ 0.02 * Cum SA (acres) * * 0.1 * hd

Kok ok ok ok ok ko k ok ok ok h kK ok ok ok ok ok ok ok ok ok ok ok ko ko ok Ak ko Ak A A Ak kA h Kk ok kA A Ak kA A Ak k kA ok h kA ok k kA Ak ko kA ok ok k ok k ko k ok ok kX ok ok k

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: 1
REACH: North Channel RS: 3
INPUT
Description: Sta 107+50 = Chl Sta 14+31.02
Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************
66 1155.6 78 1151.6 87 1148.6 95 1148.6 107 1151.6
117 1151:7
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
Fodo ke ko ok K ko ko ks ok sk sk sk ok kK %k sk ok sk sk ok ke ok ok sk ok ke ok ok ok ok kK ko ko Kk
66 .035 78 <035 107 035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
78 107 186 186 186 ol s

CROSS SECTION OUTPUT Profile #PF 1

ok Kk ke ok ok ke ok ek ok ko ke ok ok ok ok kR R Rk ok ok kA ok ok ok k k ok Kk kA K kR K Kk A R R K kA Ak k ok kA k k kk Ak kk ok kk k ok ok kk k ok Ak k ok ok ok kk k& ok ok kx

* E.G. Elev (ft) * 1149.85 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) i 0.03 * Wt. n-val. * ¥ 0035 * i
* W.S. Elev (ft) * 1149.81 * Reach Len. (ft) * 186.00 * 186.00 * 186.00 *
* Crit w.s. (£t) * * Flow Area (sq ft) L ¥ 14.85 * *
* E.G. Slope (ft/ft) *0.001441 * Area (sqg ft) & ¥ 14,85 = *
* Q Total (cfs) * 22.00 * Flow (cfs) = s 22,00 # *
* Top Width (ft) * 16.49 * Top Width (ft) Ll * 16.49 ~* =
* Vel Total (ft/s) = 1.48 * Avg. Vel. (ft/s) * L 1.48 * *
* Max Chl Dpth (ft) * 1.21 * Hydr. Depth (ft) i L 0.90 * ¥
* Conv. Total (cfs) * 579.6 * Conv. (cfs) w ® 5719.6 * 2
* Length wtd. (ft) * 186.00 * Wetted Per. (ft) & * 16.83 * *
* Min Ch El1 (ft) * 1148.60 * Shear (lb/sqg ft) % ¥ 008 * *
* Alpha * 1.00 * Stream Power (lb/ft s) * ¥ B.12 * *
* Frctn Loss (£t) * 0.06 * Cum Volume (acre-ft) % i 0.27 * -
* C & E Loss (ft) W 0.01 * Cum SA (acres) * * 0,18 * *
*t*****************************************************************************************t***

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: 1
REACH: North Channel RS: 2
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INPUT
Description: Sta 105+54 = Chl Sta 12+35.54
Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************
43.2 1153.8 52.2 1150.8 62 1147.54 70 1147 .54 83.1 1150,8
93.1 1150.9
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
Khhkkkk ko Ak ok Ak okk kok ko k ok k kkkk ok k ok ok k ok k ok ko kb & % &
43.2 .035 52.:2 035 83.1 +035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

52.2 83.1 154 154 154 Pl 3

CROSS SECTION OUTPUT Profile #PF 1

Kh K KKk ok ok h ok Ak k ok ok kkk AR kA A kA AR kA Ak kA Ak ok Ak kA Ak H AR A kA Ak ok ok Ak hk ok kA kA h kA Kk hk ok Ak kA Ak kA ko k ok ok ok ok k&

* E.G. Elev (ft) * 1149.78 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) ® 0.01 * Wt. n-val. * * 0.035 =* ¥
* W.S. Elev (ft) * 1149.78 * Reach Len. (ft) * 154.000 * 154.00 #* 154.00 *
* Crit W.S. (ft) ¥ * Flow Area (sq ft) * ® 35.43 * *
* E.G. Slope (ft/ft) *0.000130 * Area (sqg ft) * #* 35.43 * Lt
* Q Total (cfs) % 22.00 * Flow (cfs) * ¥ 22,00 * i
* Top Width (ft) Li 23.70 * Top Width (ft) = * 23,70 * *
* Vel Total (ft/s) * 0.62 * Avg. Vel. (ft/s) * * 0.62 ¥ *
* Max Chl Dpth (ft) W 2.24 * Hydr. Depth (ft) & * 1.49 * %
* Conv. Total (cfs) * 1931.9 ¥ coenv. (Cfs) ¥ * 31931.9 * ¥
* Length Wtd. (ft) * 154.00 * Wetted Per. (ft) * i 24.34 * &
* Min Ch E1l (fe) * 1147.54 * Shear (lb/sq ft) * ® 0:01 =* %
* Alpha * 1.00 * Stream Power (lb/ft s) * ® 0,01 * %
* Frctn Loss (ft) L 0.04 * Cum Volume (acre-ft) * ki 0,16 ~* =
* C & E Loss (ft) . 0.00 * Cum SA (acres) * * b.og » *
****************************************i*************************i****************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: 1

REACH: North Channel RS: 1

INPUT

Description: Sta 104+00 = Chl Sta 10+88.95

Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

********************************************************************************
32.3 1152,3 36.8 1150.8 49 1146.73 57 1146.73 73.3 1150,8
83.3 1150.9

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

Kk ok ok kkk ok ko h ok kA A A Ak k ko ko k ok k ok ok k ok k k kk ok ko ok ok ke k h
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32.3 035 36.8 -035 183 <035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
36.8 733 0 0 0 o1 «3

CROSS SECTION OUTPUT Profile #PF 1

*****************i'*****************************************************************************

* E.G. Elev (ft) * 1149.74 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) N 0.03 * Wt. n-vVal. % % 0035 * *
* W.s. Elev (ft) * 1149.71 * Reach Len. (ft) 2 * * *
* Crit W.S. (ft) * 1147.85 * Flow Area (sg ft) ® & 54.93 * 3
* E.G. Slope (ft/ft) *0.000397 * Area (sq ft) ¥ i 54.93 * %
* Q Total (cfs) i 70.00 * Flow (cfs) * * 70.00 * *
* Top Width (ft) * 28.87 * Top Width (ft) * w2887 % *
* Vel Total (ft/s) % 1.27 * Avg. Vel. (ft/s) * * 1.27 * %
* Max Chl Dpth (ft) % 2.98 * Hydr. Depth (ft) * % 1,90 * .
* Conv. Total (cfs) * 3512.5 * Conv. (cfs) * ¥ 3512:.5 * ¥
* Length wtd. (ft) ¥ * Wetted Per. (ft) . x 29.72 * ¥
* Min Ch El (ft) * 1146.73 * Shear (lb/sq ft) i b 0.05 ~* ¥
* Alpha * 1.00 * Stream Power (lb/ft s) * % 0.06 ~* .
* Frctn Loss (ft) ¥ * Cum Volume (acre-ft) % * * A
*C & E Loss (ft) * * Cum SA (acres) * P # *
**************************i********************************************************************

LA EERREREEERR R R S R b b R T e R e e S

SUMMARY OF MANNING'S N VALUES

River:1l

****************ﬁ***i’********************************************
¥ Reach *  River Sta. * nl *  n2 ¥ nd ¥
********i********************************************************
*North Channel N 6 * +035* ZO35% L035*
*North Channel * 5 * <035% +035% +035%
*North Channel * 4 * +O35* «035% +035%
*North Channel ¥ 3 * <035 LO3E* 035
*North Channel * 2 % «+035* +035* - 035*
*North Channel ¥ i 9 +035* 035 * +035*

Hk ke ek ke ko kK ok ok ok kK ok ke kK ok sk ok ok ke sk ok sk ok ok ok sk ok ok ok sk sk ok sk sk ok ok sk ok kK ok ke ko kK ok ok ok ok ok

*********t****************i'*****************************************************

SUMMARY OF REACH LENGTHS

River: 1

*****************************************************************
¥ Reach *  River Sta. *  Left * Channel * Right *
**********i******************************************************
*North Channel % 6 X 59+ 59* 59%
*North Channel * 5 ¥ 145* 145% 145*
*North Channel * 4 * 50* 50% 50*
*North Channel o 3 * 186* 186* 186*
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..ll ..ll .ll. lll. llll lllll .lll I.III II.'I 'IIII ll.l llll '... lllll ll.l .III. llIII ..l. .ll.

*North Channel
*North Channel

LB RS SR SRS AR SRR R R R SRS ER R R R R SRR R R R R R R R R R R R I I 2 I I I I I I Y

*
*

2
1

154~*
0*

154%

o*

154~

O*

Kk kk ok ok k ok k ko ok ko ko ko ko ko h ok Ak ko ko kA ko Ak kA kh ok ko ko ko ko ks kA ko k k kk ok ok ok kk ok ko ko k &

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

*

River: 1

IR R SRS R R R R R R R S R R R T R R 2
* Reach *  River Sta. * Contr. * Expan.

LA R R R R R R P R R R R R R E R R R R R 2
*North Channel i 6 * wl ¥ 3
*North Channel * 5 W s ® o3
*North Channel %* 4 * o S
*North Channel * 3 L a1 “3*
*North Channel * 2 * 1 ¥ ok
*North Channel * 1 % s ® ol *

Kok ok ok ok ok ok ok ok ko ke ko ke ko ok k k k ke kK ok ok kR ok sk kR R ok ok ke kR ok ok k ok R ok ok ok

Profile Output Table - Standard Table 1
ok ke ok ko kK ok Kk ke ke ok sk kR ok ke ok ok ke ok ok ke ko ok ok ok ok ok ok ok Sk ok ko ok ok Sk ok ok Sk ok ko ok Sk Sk ok ok ok ke Sk ok kA ke ko ok sk Sk ok ko Sk sk ok K sk sk ok ek sk sk ok Sk sk ok Sk ok ok sk ok ko k ok bk ok ok ke k ok ok K sk sk Kk ok Sk ok Kk ok ke k ko kR ok kX
Kok ok ok ok ok ok ok ok ok ok ok

*

Reach

* River Sta

*Froude # Chl *

*

*

*

Q Total

(cfs)

*Min Ch El

(ft)

*W.S. Elev

(Ek) #

*Crit W..S.

{£8)

(Et) *

(E/EL)

(ft/s)

(sq ft)

*E.G. Elev *E.G. Slope * Vel Chnl *Flow Area *Top Width

(£t)

LR A AR AR R R R R R g R T e e R S T T S e e
* K ok ok Kk ok ok ok ok kK

*

North

0:.54 *

* O * O O % O %

0.

North

+ 18 *

North

.61 *

North

+ 28 *

North

109 *

North
16 *

Channel*

Channel*

Channel*

Channel*

Channel*

Channel*

12.

12

12

22

22,

70,

00

00

00

.00

00

00

*

1151.

1150

1149

1148.

1147.

1146

25

.78

w15

60

54

13

*

1152.

1151

1149.

1149.

1149.

1148.

03

.42

88

81

78

e

*

1151:33

1147.85

*

*

*

1152.11 *
1151.56 *
1149.98 *
1149.85 *
1149.78 *
1149.74 ~

0

0.

0.

.006488

.014471

.008348

.001441

000130

000397

0.

1

.28

.03

.49

.48

62

2T

5

3

4.

14

35

54.

27

.96

81

.85

43

93

*

9.46 *

8.

9.

16

23.

28.

46

12

.49

70

87

*

*

HOK Kk ok ok ok ok ok ok ok ok ok e ke ok ok ok ke ok ok ke sk ke ok ok ok ok ok K ok ok ok K ok sk ok ok ok sk ok ok ok ok Sk ok sk ok ks ks ok ok ok Kk ok e R ok ko ok ok ke Sk ok Sk ok ok ok ok sk k ko Kk Kk ok ok k Rk Kk ko k ok k ko k ok ko ok ko k ok Rk kK Rk Kk K kR ok R K Kk ok Kk
KK Kok Kk ok Kok ok kK

Profile Output Table - Standard Table 2

LA AR REEEREEEEEEE R R R R R i S I T e S e T R b e e e a2 2 2 2 2 R R R R R 2222222

*

*

Reach

* River Sta

*

* North Channel* 6
* North Channel* 5
* North Channel* 4

E.G. Elev *W.S. Elev * Vel Head *Frctn Loss *C & E Loss * Q Left *Q Channel Q Right *Top wWidth *
(ft) (ft) (ft) * (fe) * (ft) (cfs) (cts) (cks) * (fE) *
*****************i*******************************************************************i***t***t***************************************
1152.11 * 1152.03 * 0.08 * 0.55 0.01 12.00 * 9.46 *
1151.56 * 1151.42 * 0.14 ~* 1.56 * 0.01 * 12.00 * 8.46 *
1149.98 * 1149.88 * 0.10 * 0.11 0.02 12.00 * 9.12

Page 8 of 9



* North Channel* 3 # 1149.85 * 1149.81 * 0.03 #* 0.06 * 001 * N 22,00 * % 16.49 =
* North Channel* 2 ¥ 1149.78 * 1149.78 * 0.01 * 0.04 * 0.00 * . 22.00 * i 23.70 *
* North Channel* 1 . 1149.74 * 1149.71 * 0:03 * *, % ¥ 70.00 * ¥ 28.87

ok Kk ke ok sk ok ok ok ok ok ok ok ke ok sk ok ok ok ok ok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Sk kS ko ok K ok ok R ok R ok ok Sk ok ok ok ok ok sk ok ok ok ok ok ok ke ok ok ok ok ok ok ok sk ke ok ok ko ok ok ok ok kK Rk kR K ok ok kR R R R Rk ok Rk R Kk kR o ok K
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HEC-RAS Plan: Plan 01 River: 1 Reach: North Channel Profile: PF 1

SR e N f : e , {
12.00 1151.25 1152.03 1152.11 0.006488 2.28 5.27 9.46 0.54
12.00 1150.78 1151.42 1151.33 1151.56 0.014471 3.08 3.96 8.46 0.78
12.00 1149.15 1149.88 1149.98 0.008348 2.49 4.81 9.12 0.61
22.00 1148.60 1149.81 1149.85 0.001441 1.48 14,85 16.49 0.28
22.00 1147.54 1149.78 1149.78 0.000130 0.62 35.43 23.70 0.09
70.00 1146.73 1149.71 1147.85 1149.74 0.000397 1.27 54.93 28.87 0.16




rth annel _ Profile: PF 1

£ i ! i 4
1152.11 1152.03 0.08 0.55 0.01 12.00 9.46
1151.56 1151.42 0.14 1.56 0.01 12.00 8.46
1149.98 1149.88 0.10 0.11 0.02 12.00 9.12
1149.85 1149.81 0.03 0.06 0.01 22.00 16.49
1149.78 1149.78 0.01 0.04 0.00 22.00 23.70
1149.74 1149.71 0.03 70.00 28.87
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North Channel Plan: North Channel Plan
Sta 110+04 = Chl Sta 16+92.96
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North Channel Plan: North Channel Plan
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North Channel Plan: North Channel Plan
Sta 105+54 = Chl Sta 12+35.54
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Appendix |
Off-Site Hydrology and Hydraulic Analyses
(100-year)




100-Year Water Surface Elevations

Existing and Proposed Conditions

Critical Locations

Summary

of

for

at

Location Station Water Surface Elevation (WSE) Comments
Existing |Proposed| Change in
msl msl Elevation
(ft) (ft) (ft)
Entrance to 8'x3' CBC under Sierra Vista Dr. Proposed 100-Year WSE is lower than
Maryland Ave|126+10 1156.14 | 1155.66 -0.48 existing WSE because of the improved outfall under Maryland Avenue (2-10'x4' CBC
with less tailwater than existing conditions).
86' North of Located 20'(+or-) South of CB 27. During the 100-Year Event, the proposed water
54th Ave Existing 1156.14 | 1155.66 048 surface elevation will be the same as on Maryland, Station 126+10 by equalization
through CB 27.
Maryland Ave
52+75 or 319' North End of 54th Street Reconstruction. Proposed WSE is lower than existing 100-Year
54th Ave No'rth. of 1156.18 | 1155.79 -0.39 W.SE because of the |mproygd outfall under Maryland Avenue (2-10'x4' CBC with less
Existing tailwater than existing conditions).
Maryland Ave
WSE summary Page 1 of 1 9/29/02




TABLE 1

Off-Site Hydrology
Using Maryvale ADMS Section 8 Peak Runoff"

100-Year, 6-Hour Peak Runoffs

C.P. North- East- Area From | Area From |Area From| Total % Split |Area Split| % Split |Area Split Q100 = (Total
South West Northeast | Previous | Previous | Area @ | South® | South West® West Area)x(902/320)"
Length | Length Point Point East| C.P.
North

No. (ft) (ft) Acres Acres Acres Acres %o Acres %o Acres (cfs)
1 620 1350 19.2 0.0 0.0 19.2 56 10.8 44 8.5 54
2 590 380 5.1 0.0 8.5 13.6 56 7.6 44 6.0 38
3 590 395 5.4 0.0 6.0 11.3 56 6.3 44 5.0 32
4 590 370 5.0 0.0 5.0 10.0 56 5.6 44 4.4 28
5 650 395 5.9 0.0 4.4 10.3 56 5.8 44 4.5 29
6 655 1350 20.3 10.8 0.0 31.1 56 17.4 44 13.7 88
7 655 380 5.7 7.6 13.7 27.0 56 15.1 44 11.9 76
8 655 395 59 6.3 11.9 24.2 56 13.5 44 10.6 68
9 655 370 5.6 5.6 10.6 21.8 56 12.2 44 9.6 61
10 655 395 5.9 5.8 9.6 21.3 56 11.9 44 9.4 60
11 670 380 5.8 15.1 0.0 21.0 56 11.7 44 9.2 59
12 670 395 6.1 13.5 9.2 28.8 56 16.1 44 12.7 81
13 670 370 5.7 12.2 12.7 30.6 0 0.0 100 30.6 86
14 670 395 6.1 11.9 30.6 48.6 100 48.6 0 0.0 137
15 1300 1350 40.3 17.4 0.0 57.7 0 0.0 100 ST 163
16 0.0 0.0 57,7 57.7 78.9 45.5 21.1 12.2 163
17 650 380 5.7 11.7 12.2 29.6 0 0.0 100 29.6 83
18 650 395 5.9 16.1 29.6 51.6 0 0.0 100 51.6 146
19 650 765 11.4 48.6 516 111.6 0 0.0 0 0.0 315

18N 650 395 5.9 16.1 0.0 22.0 0 0.0 100 22.0 62

19N 442 765 7.8 48.6 0.0 56.3 0 0.0 0 0.0 159

19E 208 765 3.7 0.0 51.6 55.3 0 0.0 0 0.0 156

(1) A review of the Maryvale ADMS indicates that the onsite peak runoff for Section 8 is the controlling peak flow in Section 8. It over shadows the
offsite peak runoffs. Therefore, the peak flows at key intersections have been determined by prorating the total contributing area at each intersection
with the Section 8 onsite peak flow of 902 cfs for 320 acres.

(2) Flow splits are based on prorating using the hydraulic capacity of each street. The residential streets are considered having equivalent sections, and
therefore, the hydraulic capacity can be based on the square root of the slope of each street. All north-south streets have an approximate slope of
.0435 ft/ft to the south and all east-west street have an approximate slope of 0.0270 ft/ft to the west.

AreaCompsMethod Page 1 of 1 9/30/02




Hydrology Using Arizona Department of Transportation Methodology
RATIONAL METHOD

TABLE 2
Off-Site Peak Runoffs
10-Year and 100-Year Events
for
Maryland Avenue
53rd Drive to 55th Avenue

NOTE: Peak discharges were developed with the Rational Method for comparison with the area proration method shown in Table 1. The peak discharges shown In Table 1 have
been selected to design the off-site drainage facilities.

100-Year Event ok
Tributary Name Tributary Area By Land Category Drainage Basin Parameters Runoff Flow Rate
Cw,p = Cw,p= Cw, s = Total |Weighted|Water Course| Top Bot Grand Ave. Flow (Q)
0.95" 097 0.56" |l Tributary| Coeff, Length Elev Elev Slope | Slope Intensity Flow from
Pvm'VConc® | Commercial|  Desert Area™ Lwe E2 E1 s s Ko? | Linit. | Te® Te 1,p'9 Q Table 1
Landscape'® Ccwt (ft) (msl) (msl) (tvt) (tUmi) (in/hr) (hr) (min) (in/hr) (cfs) (cfs)
Sub-Basin (Acres) (Acres) (Acres) (Acres)
CP 17 11.84 17.78 29.6 0.72 3580 1187] 1155.9 | 0.003101 16.37 0.0250 4.93 0.32 18.97 4.93 104 83
ICP 18 20.64 30.96 51.6 0.72 3950 1167| 1155 0.003038 | 16.04 0.0250 4.78 0.34 20.28 4.78 177 148
CP 19 44.64 66.96 111.6 0.72 4690 1167] 1154 0.002772 14.64 0.0250 4.41 0.39 23.45 4.41 352 315
CP 18N 8.8 13.2 22 0.72 4000 1167 1155 0.003 15.84 0.0250 4.74 0.34 20.56 4.74 75 62
CP 18N 22.52 33.78 56.3 0.72 4560 1167 1154 0.002851 15.05 0.0250 4.5 0.38 22.74 4.5 181 159
CP 19E 22.12 33.18 55.3 0.72 4690 1167 1154 0.002772 14.64 0.0250 4.41 0.39 23.45 4.41 175 156
10-Year Event
Tributary Name Tributary Area By Land Category Drainage Basin Parameters Runoff Flow Rate
Cw,p = Cw,p = Cw,ls = Total |[Weighted|Water Course| Top Bot Grand Ave,
0.95"" 0.9 0.5 Tributary| Coeff. Length Elev Elev Slope | Slope Intensity Flow
Pvm'VConc'® | Commercial|  Desert Area Lwe E2 E1 s s Kb® 1, Init. Te® Te 1,p' Q
Landscape® At Cwt (ft) (msl) (msl) (tUft) (t/mi) (in/hr) (hr) (min) (in/hr) (cts)
Sub-Basin (Acres) (Acres) (Acres) (Acres)
SRl AL
CP 17 11.84 17.768 29.6 0.72 3580 1167| 1155.9 | 0.003101 16.37 0.0250 2.98 0.38 22.96 2.98 83
CP 18 20.84 30.96 51.6 0.72 3950 1167 1155 0.003038 16.04 0.0250 2.84 0.41 24.72 2.84 105
CP 19 44,64 66.96 111.8 0.72 4690 1167| 1154 0.002772 14.64 0.0250 2.49 0.49 29.14 2.49 199
CP 18N 8.8 13.2 22 0.72 4000 1167] 1155 0.003 15.84 0.0250 2.81 0.42 25.08 2.81 44
CP 19N 22.52 33.78 56.3 0.72 4560 1167 1154 10.002851 | 15.05 0.0250 2.57 0.47 28.14 2.57 104
CP 19E 22.12 33.18 55.3 0.72 4690 1167 1154 0.002772 14.64 0.0250 2.49 0.49 29.14 2.49 99
(1) ADOT Figure 2-3, Developed Watersheds, P-1 Hour for 100-Years = 2.28 Inches
(1a) ADOT Figure 2-3, Developed Watersheds, P-1 Hour for 10-Year = 1.50 Inches
(2) ADOT Table 2-1, Kb = 0.025 (Residential, L is greater than 1000 feet)
(3) T: - 1".0 SKhO,uS&.S‘I»ﬁ 38
(4) Rainfall Intensity is based on calculated T, or 10 Minutes, whichever is greater.
(5) City of Scottsdale, Figure 2.2-17, Desert Landscaping, HSG D
(8) Assume Moderate Urban with 40% Impervious.
(7) Total Area at Concentration Point is obtained from Table 1.
RationalMethodLocalDrainage Page 1 of 1




Vi d

Maryvale Area Drainage Master Study

Ponding Areas

FEMA Flood Zone "A*

Flood Gontrol District of Marloopa County
Contraot FCD 03-29

PONDING AREAS & FEMA FLOOD ZONES

[ FIGURE 7



Notes: 1. Flows are based on on-site flows within the area bounded
by Grand Ave on the West, 51lst Ave on the East, Glendale Ave on the
North, and Maryland Ave on the South.

2. On-site flows within the area described in note 1 are, for the
most part, larger than off-site flows.

*Off-site flows may be larger than on-site

flows at this location, but this fact does not affect the 34 cfs flow
west of the intersection.

Grand Ave at

55th Ave & Maryland Ave
Peak Discharges
100-Year, 6-Hour Event

| =
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Maryland Avenue (South Half) X-Section, Sta 130+71 (Looking East, East of 53rd Avenue south)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

Maryland X-Section (So Half), Sta 130+71 (To East, East of 53rd Ave Soutt
Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient
Slope

Water Surface Elevation
Elevation Range

1,155.35 to 1,156.16

0.016
0.002924 ft/ft
1,156.16 ft

Qr = @ +@, = 262768 -

33.0 c+S = 33 00chs

Discharge 33.00 cfs
= % =
a( Al aJ az < ,42 Vgtu
2l IXLTY w62 > 2925259 6.8 e )
1,156.20 - (\' - -~ 56./6 \j o
1.156.10! ! L S I ! ot I e
i - ! | -
1,15600! \\ A/ - 10,3 . JF... ; A;_-,Z 7.8~ ..))
1,155.90 T | \ 7
1,155.80 (S i
" 1;1865.70 i
1,155.60 - 68
1.155.50
1,155.40 1
1’155.30 P SO ” ki i e,
0+30 0+35 0+40 0+45 0+50 0+55 0+60 0+65 0+70
Avern D = sx(56rte- 55‘34)#:‘(5‘(../4/55. 92} vi10.00\
H:1
% L7 SF NTS

r:\11344239\drn\haestad\fmv\grand avenue.fm2
06/30/02 10:33:25 AM

AREAIZ (3.0 -2-7 % 1003 5F

BRW Inc

© Haestad Methods, Inc. 37 Brookside Road

Waterbury, CT 06708 USA

(203) 755-1666

(&/

Project Engineer: David Schaub
FlowMaster v6.0 [614b]
Page 1 of 1



Maryland Avenue (South Half) X-Section, Sta 130+71 (Looking East, East of 53rd Avenue south)
Worksheet for Irregular Channel

Project Description

Worksheet Maryland X-Section (So Half), Sta 130+71 (To East, East of 53rd Ave Soutt
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 0.002924 ft/ft

Discharge 33.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Metho:Improved Lotter's Method
Closed Channel Weighting Meth Horton's Method
Results

Mannings Coefficient 0.016

Water Surface Elevation 1,156.16 ft
Elevation Range 1,1565.35 to 1,158.16 )
Flow Area 13.0 ftz2
Wetted Perimeter 35.64 ft

Top Width 34.94 ft

Actual Depth 0.81 ft

Critical Elevation 1,156.08 ft

Critical Slope 0.005708 ft/ft
Velocity 2.54 ft/s
Velocity Head 0.10 ft

Specific Energy 1,156.26 ft

Froude Number 0.73

Flow Type Subcritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.18798118 ft,

Roughness Segments A\
>
Start End Mannings
Station Station Coefficient ~

Project Engineer: David Schaub
r:\11344239\drn\haestad\fmv\grand avenue.fm2 BRW Inc FlowMaster v6.0 [614b)]

06/30/02 10:32:03 AM © Haestad Methods, Inc, 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2




Maryland Avenue (South Half) X-Section, Sta 130+71 (Looking East, East of 53rd Avenue south)
Worksheet for Irregular Channel

Roughness Segments

Start End Mannings
Station Station Coefficient
0+33 0+63 0.016
0+63 0+68 0.024

Natural Channel Points

Station Elevation
(ft) (ft)
0+33 1,156.16
0+57 1,155.38
0+58 1,155,835
0+58 1,155.85
0+63 1,1565.87
0+68 1,155.97

R
>

Project Engineer: David Schaub
r:\11344239\drn\haestad\fmv\grand avenue.fm2 BRW Inc FlowMaster v6.0 [614Db)
06/30/02 10:32:03 AM © Haestad Methods, Inc, 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2
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Rating Table for Irregular Channel

Project Description

Worksheet Maryland X-Section (So Half), Sta 130+71 (To East, East of 53rd Ave Soutt
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.002924 ft/ft
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting MethoImproved Lotter's Method
Closed Channel Weighting Meth Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 0.00 60.00 2.00
Discharge Water Velocity Flow Wetted Top
(cts) Surface (ft/s) Area Perimeter Width
Elevation (ft2) (ft) (ft)
(ft)
0.00 1,155.35 0.00 0.0 0.00 0.00
2.00 1,155.64 1.40 1.4 9.71 9.41
4.00 1,165.73 1.67 2.4 12,57 12.19
6.00 1,155.79 1.84 3.3 14.63 14.18
8.00 1,155.88 1,75 4.6 22,03 21,53
10.00 1,155.93 1.73 5.8 26.14 25.63
12.00 1,1565.97 1.75 6.9 29.37 28.86
14,00 1,155.99 1.83 7.8 30.38 29.85
16.00 1,156.02 1.92 8.3 31.13 30.57
18.00 1,156.04 1.99 9.0 31.83 31.25
20.00 1,156.06 2.06 9.7 32.50 31.90
22.00 1,156.08 2.13 10.3 33.18 32.51
24.00 1,156.10 2.19 11.0 33.74 33.10
26.00 1,156.12 2.25 11.6 34.31 33.65
28.00 1,156.12 2.42 11.6 34.31 33.65 D
30.00 1,156.13 2.47 12.1 34.84 34.16 b
32.00 1,156.15 2.52 12.7 35.38 34.68 .l

Project Engineer: David Schaub
r:\11344239\drn\haestad\fmv\grand avenue.fm2 BRW Inc FlowMaster v6.0 [614b]
06/30/02 10:32:52 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2



Maryland Avenue (South Half) X-Section, Sta 130+71 (Looking East, East of 53rd Avenue south)
Rating Table for Irregular Channel

Discharge Water Velocity Flow Wetted Top

(cfs) Surface (ft/s) Area Perimeter Width

Elevation (ft2) (ft) (ft)

(ft)

34.00 1,156.17 2.57 13.2 35.71 35.00
36.00 1,156.18 2.62 13.7 35.74 35.00
38.00 1,1566.19 2.68 14.2 35.77 35.00
40.00 1,156.21 2.73 14,7 35,79 35.00
42.00 1,156.22 214 151 35.82 35.00
44.00 1,156.23 2.83 16.5 35.85 35.00
46.00 1,156.24 2.88 16.0 35.87 35.00
48.00 1,156.26 2.93 16.4 35.89 35.00
50.00 1,166.27 2.97 16.8 35.92 35.00
52.00 1,156.28 3.02 17.2 35.94 35.00
54.00 1,1566.29 3.06 17.6 35.97 35.00
56.00 1,156.30 3.10 18.0 35.99 35.00
58.00 1,156.31 3.16 18.4 36.01 35.00
60.00 1,156.32 3.19 18.8 36.03 35.00

r:\11344239\drn\haestad\fmvigrand avenue.fm2
06/30/02 10:32:52 AM

© Haestad Methods, Inc.

BRW Inc

37 Brookside Road

Waterbury, CT 06708 USA

(208) 755-1666

~0
>

Project Engineer: David Schaub
FlowMaster v6.0 [614b]
Page 2 of 2



Maryland Avenue X-Section, Sta 130+71 (Looking East (North Half), East of 53rd Avenue south)

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Maryland X-Section (North Half), Sta 130+71 (Looking East, East of 53rd Ave Soutt

Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient
Slope

Water Surface Elevation
Elevation Range
Discharge

0.016
0.002924 ft/ft
1,156.16 ft

1,1556.72 to 1,156.42

10.00 cfs

1,156.50
1,156.40%

1,156.30
1,156.,20 =
1:166:10

1,156.00

1,159,980 =
1,155.80

1,165.70 ~
0+0

|

0+05 0+10

r:\11344239\drn\haestad\fmv\grand avenue.fm2

06/30/02 10:39:39 AM

0+15 0+20 0+25 0+30

BRW Inc
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Maryland Avenue X-Section (North Half), Sta 130+71 (Looking East, East of 53rd Avenue south)
Worksheet for Irregular Channel

Project Description

Worksheet Maryland X-Section (North Half), Sta 130+71 (Looking East, East of 53rd Ave Soutt
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 0.002924 ft/ft

Discharge 10.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Metho:Improved Lotter's Method
Closed Channel Weighting Meth Horton's Method
Results

Mannings Coefficient 0.016

Water Surface Elevation 1,166.16 ft -
Elevation Range 1,155.72 to 1,156.42

Flow Area 5.6 ft2.~
Wetted Perimeter 25.87 ft

Top Width 25.42 ft

Actual Depth 0.44 ft

Critical Elevation 1,156.10 ft

Critical Slope 0.006679 ft/ft
Velocity 1.80 ft/s
Velocity Head 0.05 ft

Specific Energy 1,156.21 ft

Froude Number 0.68

Flow Type Subcritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.11841372e-2 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient

r:\11344239\drn\haestad\fmv\grand avenue.fm2

BRW Inc
06/30/02 10:38:03 AM © Haestad Methods, Inc. 37 Brookside Road

Waterbury, CT 06708 USA

(2083) 755-1666

Project Engineer: David Schaub
FlowMaster v6.0 [614b]
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Maryland Avenue X-Section (North Half), Sta 130+71 (Looking East, East of 53rd Avenue south)
Worksheet for Irregular Channel

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00 0+03 0.024
0+03 0+33 0.016

Natural Channel Points

Station Elevation
(ft) (ft)
0+00 1,156.42
0+03 1,156.36
0+08 1,156.22
0+08 1:1585:72
0+09 1:185.75
0+33 1,156.16

12/ </

Project Engineer: David Schaub
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Maryland Avenue X-Section (North Half), Sta 130+71 (Looking East, East of 53rd Avenue south)
Rating Table for Irregular Channel

Project Description

Worksheet Maryland X-Section (North Half), Sta 130+71 (Looking East, East of 53rd Ave Soutt
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.002924 ft/ft
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Metho:Improved Lotter's Method
Closed Channel Weighting Meth Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 0.00 80.00 2.00
Discharge Water Velocity Flow Wetted Top
(cts) Surface (ft/s) Area Perimeter Width
Elevation (ft2) (ft) (ft)
(ft)
0.00 1,1565.72 0.00 0.0 0.00 0.00
2.00 1,155.96 1.20 1.7 14.18 13.93
4.00 1,156.03 1.43 2.8 18.40 18.08
6.00 1,156.09 1.58 3.8 21.42 21.06
8.00 1,156.13 1.70 4.7 23.87 23.46
10.00 1,156.16 1.80 5.6 25.87 25.42
12.00 1,156.19 1.94 6.2 25.92 25.42
14.00 1,156.21 2.06 6.8 25.96 25.42
16.00 1,156.23 2.15 7.4 26.49 25.91
18.00 1,156.26 2.23 8.1 27.31 26.71
20.00 1,156.28 2.30 8.7 28.09 27.46
22.00 1,1566.30 2.36 9.3 28.83 28.18
24.00 1,156.33 2.42 9.9 29.53 28.86
26.00 1,156.35 2.48 10.5 30.20 29.51 ~
28.00 1,156.37 2.52 111 31.02 30.31 \\“
30.00 1,156.39 2.51 11.9 32.39 31.65 %
32.00 1,156.42 2.51 12.7 33.66 32.90 S

Project Engineer: David Schaub
r:\11344239\drn\hasestad\fmv\grand avenue.fm2 BRW Inc FlowMaster v6.0 [614b)]
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Maryland Avenue X-Section (North Half), Sta 130+71 (Looking East, East of 53rd Avenue south)
Rating Table for Irregular Channel

Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation (ft2) (ft) (ft)
(ft)
34.00 1,156.43 2,56 13.3 33.79 33.00
36.00 1,156.45 2.62 13.7 33.82 33.00
38.00 1,156.46 2.68 14.2 33.85 33.00
40,00 1,156.47 2.73 14.6 33.88 33.00
42.00 1,1566.49 2.79 15.1 33.90 33.00
44,00 1,156.50 2.84 15.5 33.93 33.00
46.00 1,156.51 2.89 15.9 33.96 33.00
48.00 1,156.53 2.94 16.4 33.98 33.00
50.00 1,156.54 2.98 16.8 34.01 33.00
52.00 1,156.55 3.03 172 34.03 33.00
54.00 1,156.56 3.07 178 34.05 33.00
56.00 1,156.57 3.16 17.7 34.06 33.00
58.00 1,156.57 3.27 7.1 34.06 33.00
60.00 1,156.57 3.35 17.9 34.08 33.00
62.00 1,156.59 3.39 18.3 34.10 33.00
64.00 1,166.60 3.43 18.7 34.12 33.00
66.00 1,156.61 3.47 19.0 34,14 33.00
68.00 1,156.62 3.50 19.4 34.17 33.00
70.00 1,156.63 3.54 19.8 34.19 33.00
72.00 1,156.64 3.58 20.1 34.21 33.00
74.00 1,156.65 3.62 20.5 34.23 33.00
76.00 1,156.66 3.65 20.8 34.25 33.00
78.00 1,156.67 3.69 211 34.27 33.00
80.00 1,156.68 3.72 21.5 34.29 33.00

/c‘f"/ﬁ/

Project Engineer: David Schaub
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Maryland Avenue X-Section, Sta 130+71 (Looking East, East of 53rd Avenue south)
Cross Section for Irregular Channel

Project Description

Worksheet Maryland X-Section, Station 130+71 (Looking East, East of 53rd Ave Soutl
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.017
Slope 0.002924 ft/ft
Water Surface Elevation 1,156.16 ft
Elevation Range 1,165.35 to 1,156.42
Discharge 40.00 cfs 7
1,156.60 [
1,1 5640(’5\\ — ”
1,156.20 s B e B
/
1,156.00 e

1,155.60 -

1,155.20
0+00 0+10 0+20 0+30 0+40 0+50 0+60 0+70
V:10 .OB
H:1
NTS

{ 8/,(/

Project Engineer: David Schaub
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Maryland Avenue X-Section, Sta 130+71 (Looking East, East of 53rd Avenue south)

Worksheet for Irregular Channel

Project Description

Worksheet Maryland X-Section, Sta 130+71 (Looking East, East of 53rd Ave Sout
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 0.002924 ft/ft

Discharge 40.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Metho Improved Lotter's Method
Closed Channel Weighting Meth Horton's Method
Results

Mannings Coefficient 0.017

Water Surface Elevation 1,156.16 ft
Elevation Range 1,155.35 to 1,156.42

Flow Area 18.5 ft2/
Wetted Perimeter 61.50 ft

Top Width 60.35 ft

Actual Depth 0.81 ft

Critical Elevation 1,156.08 ft

Critical Slope 0.006551 ft/ft
Velocity 2.16 ft/s
Velocity Head 0.07 ft

Specific Energy 1,156.23 ft

Froude Number 0.69

Flow Type Subcritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.18924052 ft.

Flow is divided.

r:\11344239\drn\haestad\fmv\grand avenue.fm2
06/30/02 10:17:34 AM

BRW Inc
© Haestad Methods, Inc. 37 Brookside Road

Waterbury, CT 06708 USA
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Project Engineer: David Schaub
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Maryland Avenue X-Section, Sta 130+71 (Looking East, East of 53rd Avenue south)
Worksheet for Irregular Channel

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00 0+03 0.024
0+03 0+63 0.016
0+63 0+68 0.024

Natural Channel Points

Station Elevation
(ft) (ft)
0+00 1,156.42
0+03 1,156.36
0+08 1,1568.22
0+08 1,185.72
0+09 1,165.75
0+33 1,156.16
0+57 1,155.38
0+58 1,155.35
0+58 1,155.85
0+63 1:166.87
0+68 1,1588.97

12/0/

Project Engineer: David Schaub
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Maryland Avenue X-Section, Sfa 130+71 (Looking East, East of 53rd Avenue south)
Rating Table for Irregular Channel

Project Description

Worksheet Maryland X-Section, Sta 130+71 (Looking East, East of 53rd Ave Sout
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.002924 ft/ft
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Metho Improved Lotter's Method
Closed Channel Weighting Meth Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 0.00 80.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation (ft2) (ft) (ft)
(1)
0.00 1,155.35 0.00 0.0 0.00 0.00
2.00 1,155.64 1.40 1.4 9.71 9.41
4.00 1,155.73 1.62 2.5 13.44 13.03
6.00 1,155.81 1.62 3.7 20.21 19.65
8.00 1,155.88 1.68 5.2 30.96 30.29
10.00 1,155.91 1,54 6.5 36.28 35.57
12.00 1,155.94 1.62 7.4 39.69 38.96
14.00 1,165.97 1.64 8.5 43.60 42.84
16.00 1,155.99 1.70 9.4 45,67 44.88
18.00 1,156.00 1.76 10.3 47.33 46.50
20.00 1,156.02 1.81 111 48.88 48.01
22.00 1,156.04 1.83 12.1 50.74 49.83
24,00 1,156.06 1.87 12.8 52.14 51.20
26.00 1,156.07 1.91 13.6 53.48 52.51 \}
28.00 1,156.09 1.95 14.3 54.76 53.76 \
30.00 1,166.10 1.99 15.1 55.98 54.96 N
32.00 1.156.11 2.03 15.8 8747 56.11 -

Project Engineer: David Schaub
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Maryland Avenue X-Section, Sta 130+71 (Looking East, East of 53rd Avenue south)
Rating Table for Irregular Channel

Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation (ft2) (ft) (ft)
(1)
34,00 1,1566.12 2.06 16.5 58.30 §57.23
36.00 1,156.14 2.10 17.2 59.40 58.30
38.00 1,156.15 2.13 17.9 60.47 59.34
40.00 1,156.16 2.16 18.5 61.50 60.35
42.00 1,156.16 2.24 18.8 61.57 60.42
44,00 1,156.17 2.28 19.3 61.59 60.42
46.00 1,156.18 2.32 19.8 61.61 60.42
48.00 1,156.19 2.36 20.83 61.63 60.42
50.00 1,156.20 2.40 20.9 61.64 60.42
52.00 1,166.21 2.44 21.4 61.66 60.42
54.00 1,156.21 2.47 21.8 61.68 60.42
56.00 1,156.22 2:51 22.3 61.76 60.49
58.00 1,156.23 2.54 22.9 62.05 60.77
60.00 1,156.24 2.57 23.4 62.34 61.05
62.00 1,156.25 2.59 23.9 62.62 61.33
64.00 1,156.26 2.62 24 .4 62.90 61.60
66.00 1,156.26 2.65 24.9 63.18 61.86
68.00 1,156.27 2.68 25.4 63.45 62,12
70.00 1,156.28 2.70 25.9 63.71 62.38
72.00 1,156.29 2.73 26.4 63.98 62.64
74.00 1,156.30 2.75 26.9 64.24 62.89
76.00 1,1656.30 2.78 27.4 64.49 63.14
78.00 1,156.31 2.80 27.8 64.75 63.39
80.00 1,156.32 2.88 28.3 65.00 63.63

i

%)

/

Project Engineer: David Schaub
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Maryland Avenue X-Section, Sta 130+71 (Looking East, East of 53rd Avenue south)
Rating Table for Irregular Channel

Project Description

Worksheet Maryland X-Section, Sta 130+71 (Looking East, East of 53rd Ave Sout
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.002924 ft/ft
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Metho:Improved Lotter's Method
Closed Channel Weighting Meth Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 0.00 200.00 5.00
Discharge Water Velocity Flow Wetted Top
(cts) Surface (ft/s) Area Perimeter Width
Elevation (ft2) (ft) (ft)
(ft)
0.00 1,155.35 0.00 0.0 0.00 0.00
5.00| 1,155.78 1.60 3.1 17.27 16.78
10.00 1,155.91 1.54 6.5 36.28 35.57
15.00 1,155.98 1.67 9.0 44.80 44.03
20.00 1,156.02 1.81 111 48.88 48.01
25.00 1,156.06 1.89 13.2 52.82 51.87
30.00 1,1566.10 1.99 15.1 55.98 54.96
35.00 1,156.13 2.08 16.8 58.86 57.77
40.00 1,156.16 2.16 18.5 61.50 60.35
45.00 1,156.18 2.30 19.6 61.60 60.42
50.00 1,156.20 2.40 20.9 61.64 60.42
55.00 1,156.22 2.49 22.1 61.68 60.42
60.00 1,156.24 2.57 23.4 62.34 61.05
65.00 1,156.26 2.64 24.7 63.04 61.73 W
70.00 1,156.28 2.70 25.9 63.71 62.38 o
75.00 1,156.30 2.77 27.1 64.37 63.02 \
80.00 1,166.32 2.83 28.3 65.00 63.63 IN
~

Project Engineer: David Schaub
r:\11344239\drn\haestad\fmvigrand avenue.fm2 BRW Inc FlowMaster v6.0 [614b)

06/30/02 10:26:40 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 2



Maryland Avenue X-Section, Sta 130+71 (Looking East, East of 53rd Avenue south)
Rating Table for Irregular Channel

Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation (ft2) (ft) (ft)
(1)

85.00 1,156.34 2.88 29.5 65.61 64.23

90.00 1,156.35 2.94 30.6 66.21 64.81

95.00 1,156.37 2.98 31.9 67.14 65.71
100.00 1,156.40 3.00 33.3 68.20 66.76
105.00 1,156.41 3.07 34.2 68.89 67.43
110.00 1,156.42 3.17 34.8 69.30 67.83
115.00 1,156.43 3.21 35.8 69.49 68.00
120.00 1,156.45 3.26 36.8 69.52 68.00
125.00 1,156.46 3.31 37.7 69.55 68.00
130.00 1,156.47 3.36 38.7 69.58 68.00
135.00 1,156.49 3.41 39.6 69.61 68.00
140.00 1,156.50 3.46 40.5 69.63 68.00
145.00 1,166.51 3.50 41.4 69.66 68.00
150.00 1,156.52 3.57 42.0 69.68 68.00
1565.00 1,156.54 3.61 42.9 69.70 68.00
160.00 1,156.55 3.66 43.7 69.73 68.00
165.00 1,156.56 3.70 44.6 69.75 68.00
170.00 1,156.57 3.74 45.4 69.78 68.00
175.00 1,156.59 3.79 46.2 69.80 68.00
180.00 1,156.60 3.83 47.0 69.83 68.00
185.00 1,156.61 3.87 47.8 69.85 68.00
190.00 1,166.62 3.91 48.6 69.87 68.00
195.00 1,156.63 3.95 49.4 69.90 68.00
200.00 1,156.64 3.98 50.2 69.92 68.00

12/1¢

Project Engineer: David Schaub
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Solve For: Headwater Elevation

Culvert Calculator Report

Maryland Ave, Sta 104+00, 2-10'x4’' CBC

Culvert Summary

Allowable HW Elevation 1,160.00 ft Headwater Depth/ Height 1.76

Computed Headwater Elevation 1,155.29 ft Discharge 146.00 cfs

Inlet Control HW Elev 1,155.20 ft Tailwater Elevation 1,155.20 ftt— W, S, f/—/ v

Outlet Control HW Elev 1,155.29 ft Control Type Outlet Control Exs7T, ’,JV “ 4 p
s

Grades 7'/, /,9*/5}/

Upstream Invert 1,148.25 ft Downstream Invert 1,147.50 ft

Length 106.40 ft Constructed Slope 0.007049 fv/ft

Hydraulic Profile

Profile Pressure Depth, Downstream 7.70 ft

Slope Type N/A Normal Depth 0.91 ft

Flow Regime N/A Critical Depth 1.18 ft

Velocity Downstream 1.82 ft/s Critical Slope 0.003091 ft/it

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 10.00 ft

Section Size 10 x 4 ft Rise 4.00 ft

Number Sections 2

Outlet Control Properties

Outlet Control HW Elev 1,155.29 ft Upstream Velocity Head 0.05 ft

Ke 0.40 Entrance Loss 0.02 ft

Inlet Control Properties

Inlet Control HW Elev 1,155.20 ft Flow Control Unsubmerged

Inlet Type 45 ° wingwall flare, d=0.0430 Area Full 80.0 ft2

K 0.51000 HDS 5 Chart 9

M 0.66700 HDS 5 Scale 1

C 0.03090 Equation Form 2

Y 0.80000

Project Title: Grand Avenue

r:\11344239\drn\haestad\cvm\grandave.cvm

09/29/02 09:13:30 PM

© Haestad Methods, Inc.
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Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: BRW
CulvertMaster v1.0
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Culvert Calculator Report

Sierra Vista Dr, Sta 78+72, 1-8'x3’' CBC

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 1,160.00 ft Headwater Depth/ Height 0.91
Computed Headwater Elevation 1,155.66 ft Discharge 83.00 cfs ol
Inlet Control HW Elev 1,155.29 ft Tailwater Elevation 1,155.29 ft <— h‘ W (.Z’/o XY C&)
Outlet Control HW Elev 1,155.66 ft Control Type Outlet Control
Grades

Upstream Invert 1,152.00 ft Downstream Invert 1,149.00 ft
Length 101.30 ft Constructed Slope 0.029615 ft/ft
Hydraulic Profile

Profile CompositePressureS1 Depth, Downstream 6.29 ft
Slope Type N/A Normal Depth 0.90 ft
Flow Regime Subcritical Critical Depth 1.81 ft
Velocity Downstream 3.46 ft/s Critical Slope 0.003793 ft/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 6.00 ft
Section Size \ o Rise ,ooot 2z 4.00 ft
Number Sections 1 - Bx 2 C ocCc

Outlet Control Properties

Outlet Control HW Elev 1,155.66 ft Upstream Velocity Head 0.28 ft
Ke 0.40 Entrance Loss 0.11 ft
Inlet Control Properties

Inlet Control HW Elev 1,155.29 ft Flow Control Unsubmerged
Inlet Typed5 ° bevels; 10 - 45 ° skewed headwall Area Full 24.0 ft2
K 0.49800 HDS 5 Chart 11

M 0.66700 HDS 5 Scale 4

Cc 0.03270 Equation Form 2

Y 0.75000

Project Title: Grand Avenue

r:\11344239\drn\haestad\cvm\grandave.cvm
© Haestad Methods, Inc.

09/29/02 09:17:23 PM
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Project Engineer: BRW
CulvertMaster v1.0
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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
X X  XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X
X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X KXXXX

R R R R

PROJECT DATA

Project Title: Grand Ave @ 55th Ave & Maryland Ave
Project File NSV.prj

Run Date and Time: 9/29/02 9:33:58 PM

Project in English units

Project Description:

Proposed 54th Ave/Sierra Vista Intersection

Kok Kk k ok Ak kA kA Ak A A Ak kA Ak kA kA ko h kh ok ko Ak kA Ak ok ok kA Ak ok ok ok k ok ko k k ok ko k ok ko k ko ko k% %

PLAN DATA

Plan Title:
Plan File

Proposed Construction
r:\11344239\Drn\HEC-RAS\NSV.p01

Geometry Title:

Proposed 54th Ave/Sierra Vista Dr |

Geometry File

Flow Title
Flow File

Plan Summary Information:

Number of:
Culverts
Bridges

Computational Information

Water surface calculation tolerance
Critical depth calculaton tolerance

Cross Sections =

r:\11344239\Drn\HEC-RASXNSV . g0T i

Q100 = 63 cfs
r:\11344239\Drn\HEC-RAS\NSV. £01

= i Mulitple Openings = 0
= 0 Inline Weirs = 0
= 0

= 0.003

= 0.003

Page 1 of 10



Maximum number of interations = 20
Maximum difference tolerance = 0.1
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

LA AR R R R SRR AR SRR SRS SRS SRR R R R R R R 2 I O R O I R O R R

FLOW DATA

Flow Title: Q100 = 63 cfs
Flow File : r:\11344239\Drn\HEC-RAS\NSV.f01

Flow Data (cfs)

LA RS SRS RS E R R R R R R R SRR R R R R R R R R R R R R R R R R R

* River Reach RS * PF 1 *
* 1 54th Ave 7 ® 63 *
®* 3 54th Ave 6 L 48.7 *
¥ 1 54th Ave 5 ® 37.3 #*

Fhkkkkkk kb k ko k ok kk ok ok ok ko k ko ko k ok kb ok ok ko Ak ok ok ok k kk ok k ko ko k ok ok * ko k%

Boundary Conditions
LA RS R RS SRR R S R R R R R R R R R i g g e R R R R R R R R R R R R R R R R A

* River Reach Profile * Upstream Downstream %
ook ok Kk ok ok ok kK ok ok ok sk ok ok sk ok ke ok ke ok ok ke ok sk sk ok ke ko sk sk ke ke sk sk ki ok sk sk ok ke ok ke sk ok ok ok Sk sk sk ok kR Sk sk ok ok k Sk Kk sk ke sk sk ok ke sk sk ok ko kS sk ke ko k ok ke ok ok ok ok ok ok ok ok ok %

¥ 1 54th Ave PF 1 % Normal S = .015 Known WS = 1155.29 *

LA SRS SR SRR SRR SRR R R R R R R R

LRSS AR R R RS RS AR R R R R SRR R R R R R R R R R R I I I I I I 2R I I Jh I IR I IR I Y

GEOMETRY DATA

Geometry Title: Proposed 54th Ave/Sierra Vista Dr
Geometry File : r:\11344239\Drn\HEC-RAS\NSV.g01l

CROSS SECTION RIVER: 1
REACH: 54th Ave RS: 7
INPUT
Description: Sta 52+75, 54th Ave Rdwy X-Section, 62.0 cfs
Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
AR R A SRR R R SRS E SRR R R R R R R R R R R R R R R R R JE I b b I I e S e S R AR E 2
0 1155,5 12 1155.6 135 1156 19 1155.94 19.1 1155.44
20.5 1155.6 40.5 1155.15 56 1155.5 605 1155.6 61.9 1155.4
62, 1155.9 63 11585.91 64.5 1155.45 80 1155
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Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
Hok ok e kR Kk ok ok k ok kK ok ok k ok ok ok Kk ok ko ok sk ok ok ok ok ok ok ke ke ke kb ok ok ok ok ok ko
0 .024 13.5 .016 63 .024
Bank Sta: Left Right Lengths: Left Channel Right
13.5 63 82 75 60
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
888 F
888 F

CROSS SECTION OUTPUT Profile #PF 1

Coeff Contr.
ik

Expan.
3

R R R R R S R S

* E.G. Elev (ft) * 1155.99 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.21 * Wt. n-val. * e 0.016 * =
* W.S. Elev (ft) * 1155.79 * Reach Len. (ft) * 82.00 ~* 75.00 ¥ 60.00 *
* Crit W.S8. (ft) * 1155.79 * Flow Area (sqg ft) ¥ * 17:18 * *
* E.G. Slope (ft/ft) *0.005399 * Area (sqg ft) % 2,88 & 17,18 = 8.86 *
* Q Total (cfs) w 63.00 * Flow (cfs) b & 63,00 * N
* Top Width (ft) * 72.23 * Top Width (£t) * 12.69 = 42.95 * 16.59
* Vel Total (ft/s) * 3.67 * Avg. Vel. (ft/s) * * 3.67 * *
* Max Chl Dpth (ft) * 0.78 * Hydr. Depth (ft) * % 0.40 * o
* Conv: Total (cfs) L 857.4 * Conv. (cfs) * ¥ 857.4 ¥ *
* Length wtd. (ft) * 75.17 * Wetted Per. (ft) * k 43,58 * ¥
* Min Ch El (ft) * 1155.15 * Shear (lb/sq ft) * * 0:13 * %
* Alpha * 1.00 * Stream Power (lb/ft s) * W 0.49 = -
* Frctn Loss (ft) * 0.17 * Cum Volume (acre-ft) * 0.01 = 0.61 * 0.05 =
* C & E Loss (ft) i 0.05 * Cum SA (acres) * 0.04 =~ 0:59 =* 0:13 =*
IR R S SRR R R R R R R R R R R R R R S R I R L R R R R SRR R 3

The energy equation could not be balanced within the specified number of iterations.

The

program used critical depth for the water surface and continued on with the calculations.

Warning:
Warning: Divided flow computed for this cross-section.
Warning:
Warning: The conveyance ratio
than 0.7 or greater than 1.4.
Warning:
critical depth,
that there is not a valid subcritical answer.
Warning: The parabolic search method failed to converge
cross section slice/secant method to find criti
Note: Multiple critical depths were found at this loc

water surface was used.

CROSS SECTION RIVER: 1
REACH: 54th Ave RS: 6
INPUT
Description: Sta 52+00, 54th Ave Rdwy X-Section, Skewed,
Station Elevation Data num= 16
Sta Elev Sta Elev Sta Elev Sta

The cross-section end points had to be extended vertically for the computed water surface.
(upstream conveyance divided by downstream conveyance)

is less

This may indicate the need for additional cross sections.
During the standard step iterations, when the assumed water surface was set equal to
the calculated water surface came back below critical depth.

This indicates

The program defaulted to critical depth.
The program will try the

on critical depth.
cal depth.
ation.

48.7 cfs,

Elev Sta
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N
AR SRS R R R EREEE R R SRS R SRR R R R e e e & & 1

0 1156.5 2 1156.5 17:5 1155:46 19.6 1155.15 32 1155.06
33.5 1155.06 39.5 1155 39.6 1154.5 41 1154.56 61 1154.96
81 1154.56 82.4 1154.5 82.5 1155 83.5 1155,01 84.5 1154.55
111 1154.8
Manning's n Values nums= 3
Sta n Val Sta n Val Sta n Val
F ok ok ok ke ok ok ok ke ok ke sk ok ke sk Kk ek ke Kk sk sk ok ok ok ko ok ok ok ok R ok ok ko ok ok ok ok K
0 .024 39.5 .016 83,5 .024
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
39.5 83.5 35 50 35 + 1 =3
Ineffective Flow nums= 1
Sta L sta R Elev Permanent
888 F

CROSS SECTION OUTPUT Profile #PF 1

LB S S SR SRR R R SRR R R R R R R R TR R b g T T b 2 g e L 2 L L2 R R ]

* E.G. Elev (ft) * 1155.34 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) i 0.06 * Wt. n-val. % 0.024 * 0:016 =* %
* W.S. Elev (ft) * 1155.28 * Reach Len. (ft) Ed 35,00 = 50.00 ~* 35.00 >
* Grit W.S. (£t) * 1155.09 * Flow Area (sq ft) * 4.08 ~* 23.32 * N
* E.G. Slope (ft/ft) *0.001073 * Area (sq ft) L 4,08 * 23,32 * 16.56 *
* Q Total (cfs) b 48.70 * Flow (cfs) * 24T 45,91 * *
* Top Width (ft) * 92.29 * Top Width (£t) * 20.79 * 44.00 ~* 27.50 *
* Vel Total (ft/s) ® 1.78 * Avg. Vel. (ft/s) * 0.68 * .97 % ¥*
* Max Chl Dpth (ft) * 0.78 * Hydr. Depth (ft) L 0,20 * 083 * *
* Conv. Total (cfs) * 1486.5 * Conv. (cfs) * 85,2 * 31401.3 * id
* Length wtd. (ft) * 49.03 * Wetted Per. (ft) i 20.80 * 44.83 * g
* Min Ch El1 (ft) * 1154.50 * Shear (lb/sqg ft) * 0,01 * 0.03 * L
* Alpha %* 1.16 * Stream Power (lb/ft s) * 0.01 * 0.07 * ¥
* Pretn Loss (ft) * 0.02 * Cum Volume (acre-ft) % 0.00 ~* g.58 * 0.04 *
* C & E Loss (ft) ! 0.01 * Cum SA (acres) ® 0.01 * 0.581 * g.30 =
iv\'*********************************************************************************************

Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: 1
REACH: 54th Ave RS: 5
INPUT
Description: Sta 51+58, 54th Ave Rdwy X-Section, Skewed, 37.3 cfs, CB26 US
Station Elevation Data num= 21
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*********************************i{**********************************************
0 1155:.8 26 1155.89 30.5 1155.84 30.6 1155.34 32 1155.4
60.6 1155.4 62 1155.34 62.1 1155.84 98.1 1155.42 98.2 1154.98
98 +6 1155.04 107.9 1154.86 116.6 1154.68 126 1154.48 133 1154.33

146.1 1154.06 147.5 1154 147.6 1154.5 152.5 1154.5%5 153.9 1155
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181.2 1155

Manning's n Values nums= 5

Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
LA R RS R SRR RS R RS R R AR R R R R R R R R R B I I g I I G e

0 .024 26 .016 62 .024 98.1 .016  152.5 .024
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
26 152.5 52 40 19 Al 3

CROSS SECTION OUTPUT Profile #PF 1
AR R R ER R R R R R R 2 e g 2 e 2 2 2 2 R 2R A 2 D
* E.G. Elev (ft) * 1155.31 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.01 * Wt. n-val. ¥ *  0.016 ¥ 0.024
* W.s. Elev (ft) * 1155.30 * Reach Len. (ft) * 52.00 * 40.00 * 19.00 *
* orit W.S, (ft) X * Flow Area (sq ft) * * 41,03 8.87 *
* E.G. Slope (ft/ft) *0.000122 * Area (sq ft) * * 41+03 & 8,87 *
* Q Total (cfs) *  37.30 * Flow (cfs) ¥ *  34.55 * 2.75 *
* Top Width (ft) * 83.07 * Top Width (ft) * *  54.37 ¥ 28,700 ¥
* Vel Total (ft/s) i 0.75 * Avg. Vel. (ft/s) . * 0.84 * 0.31 ~
* Max Chl Dpth (ft) ¥ 1.30 * Hydr. Depth (ft) X * 0s75 » 032 *
* Conv. Total (cfs) * 3380.9 * Conv. {(cfs) * * Ji3L.8 * - 249,1 *
* Length Wtd. (ft) * 38.35 * Wetted Per. (ft) ¥ * 55.05 * 28.07 ¥
* Min Ch El (ft) * 1154.00 * Shear (lb/sg ft) * * 0.01 ~* 0.00 ~*
* Alpha ¥ 1.19 * Stream Power (lb/ft s) * * 0.00 ~ 0.00 ~*
* Frctn Loss (ft) ¥ 0.01 * Cum Volume (acre-ft) N iy 0.54 * 0.03 *
* C & E Loss (ft) ok 0.00 * Cum SA (acres) * * 0.46 * 0.08 *
L R R R 2 R R R R R A e T

Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: 1
REACH: 54th Ave RS: 4
INPUT
Description: Sta 77+91, Sierra Vista Dr Rdwy X-Section, Skewed, 37.3 cfs
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************
0 1155.48 7+5 1155.25 14.5 1155 22 115475 32 1154.5
44.5 1154.25 46.9 1154.2 48.3 1154.14 48.4 1154.54 56 1154.6
61.5 1155 7545 1155
Manning's n Values num= 2
Sta n Val Sta n Val
sk ok ek ok ke ke ko ke k ok ok ok ok ok ok kR ok ok ok ok ok ok ok ok ok ok
0 .016 56 .024
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 56 19 10 5 =i .3
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CROSS SECTION OUTPUT Profile #PF 1

**************************************i********************************************************
* E.G. Elev (ft) * 1155.30 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.02 * Wt. n-Val. * * 0,016 = 0.024
* W.S. Elev (ft) * 1155.29 * Reach Len. (ft) N 19.00 * 10.00 * 5,00 =
* Crit W.S. (ft) * * Flow Area (sq ft) ¥ # 31..87 * 6.68 *
* E.G. Slope (ft/ft) *0.000243 * Area (sqg ft) * * 31:.87 * 6.68 *
* Q Total (cfs) w 37.30 * Flow (cfs) * * 34,18 * 3.12 *
* Top Width (ft) * 69.17 * Top Width (ft) * * 49.67 * 19.50 *
* Vel Total (ft/s) ® 0.97 * Avg. Vel. (ft/s) ¥ * 1.07 = 0.47 %
* Max Chl Dpth (ft) * 1.15 * Hydr. Depth (ft) x * 0.64 * 0.34 *
* Conv. Total (cfs) * 2392.7 * Conv. lcEs) * * 2192:.4 =* 200.3 *
* Length wtd. (ft) x 9.51 * Wetted Per. (ft) * % 50.00 * 18,80 =
* Min Ch Bl [fE) * 1154.14 * Shear (lb/sqg ft) * * 001 = 0.0l *
* Alpha ¥ 1.14 * Stream Power (lb/ft s) * * 0.01 ~* 0:00 =
* Frctn Loss (ft) L 0.00 * Cum Volume (acre-ft) * 3 Q.81 * 0.02 *
* C & E Loss (ft) * 0.00 * Cum SA (acres) X ® Q.41 ¥ 0.7 *
***********************************************************************************************

Warning: The cross-section end points had to be extended vertically for the computed water surface.

CROSS SECTION RIVER: 1
REACH: 54th Ave RS€: 3
INPUT
Description: Sta 77+72, Sierra Vista Drive Rdwy X-Section, Skewed, 37.3 cfs
Station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************
0 1155.73 2 1155.71 2.1 115%,2% 3.5 1155.27 34 1155.08
35 1155.05 40.5 1154.9 49.5 1154.65 61 1154.34 65.9 1154.2
67.3 1154.14 67.4 1154.64 74.5. 1154.71 80 1155 95 1155
Manning's n Values num= 2
Sta n Val Sta n Val
Kodkk Kk ok k ok ok k kR ok ok ok k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok
0 .016 74.5 .024
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 74.5 37 24 10 oX W3

CROSS SECTION OUTPUT Profile #PF 1

AR SRS R AR R R R SRR S R R Y 2 A R R I I I ™

* E.G. Elev (ft) * 1155.30 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.02 * Wt. n-val. * * 0.016 * 0.024 *
* W.S. Elev (ft) * 1155.28 * Reach Len. (ft) * 37.00 = 24,00 * 10.00 +
* G¥iE W.8. (ft) * * Flow Area (sqg ft) * * 29,91 * 6.62 *
* E.G. Slope (ft/ft) *0.000467 * Area (sqg ft) * * 29.91 * 6,62 *
* Q Total (cfs) * 37.30 * Flow (cfs) d * 33.17 * 4.13 *
* Top Width (ft) . 92.91 * Top wWidth (ft) % * 72.41. * 20,50 >
* Vel Total (ft/s) ¥ 1.02 * Avg., Vel, (ft/s) * * 1.1 % 0.62 +*
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* Max Chl Dpth (ft) yi 1.14 * Hydr. Depth (ft) L * 0.41
* Conv. Total (cfs) * 1725.4 * Conv. (cfs) * % 1534.1
* Length wtd. (ft) * 22.94 * Wetted Per. (ft) * ¥ 72.90
* Min Ch E1l (ft) * 1154.14 * Shear (lb/sqg ft) * ¥ 0.01
* Alpha * 1.09 * Stream Power (lb/ft s) * » 0.01
* Frctn Loss (ft) * 0.00 * Cum Volume (acre-ft) * N 0.50
* € & B Logs (£t) * 0.00 * Cum SA (acres) » W 0.39
*

LA AR SE SRR RS SRR SRR SRS SRR E RS RS RE R e R R R P R R R R R R R

Warning: The cross-section end points had to be extended vertically for the computed water surface.

* ok k% k%

*

0.32
1913
20.79

0.01

0.01

0.02

0.07

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: 1
REACH: 54th Ave RS: 2
INPUT
Description: Sta 77+44, Sierra Vista Drive Rdwy X-Section, 37.3 cfs
Station Elevation Data nums= 14
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************
0 1154.54 2 1154.52 2.1 1154.02 3.5 115408 7 1154.15
19 1154.4 28.2 1154.59 35.9 1154.44 52:5 1154,11 53.9 115405
54 1154.55 60 1154.61 64 1155 82 1155
Manning's n Values num= 2
Sta n Val Sta n Val
Sk e ok e ok ok ok ok ok ok ok R ok ok ok ko ok ok ok ok kK kR ok ok ok
0 .016 60 .024
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 60 0 75 240 ] 3

CROSS SECTION OUTPUT Profile #PF 1

*
*
*
*
*
*
*
*

A S RASS SR SRR R AR R R R SRR SRR R R R R R R R I I I I b e T I T 2 2 R T T R e R T B T

* E.G. Elev (ft) * 1155.29 * Element * Left OB * Channel * Right OB
* Vel Head (ft) o 0.01 * Wt. n-Val. * * 0.016 * 0.024
* W.S. Elev (ft) * 1155.29 * Reach Len. (ft) * 0.00 * 75.00 * 240.00
* Crit W.8. (ft) * * Flow Area (sq ft) * ¥ 55.66 * 7.10
* E.G. Slope (ft/ft) *0.000055 * Area (sq ft) * * 55.66 * 7.10
* Q Total (cfs) * 37.30 * Flow (cfs) ¥ * 35.78 = 1:52
* Top Width (ft) * 82.00 * Top Width (ft) * * 60.00 * 22.00
* Vel Total (ft/s) * 0.59 * Avg. Vel. (ft/s) * * 0.64 ~* 0.21
* Max Chl Dpth (ft) * 1.27 * Hydr. Depth (ft) * * 0.93 * 0.32
* Conv. Total (cfs) * 5037.2 * Conv. (¢fs) * * 4832:.5 * 204.8
* Length Wtd. (ft) * 78.35 * Wetted Per. (ft) * i 61.58 * 22.31
* Min ¢h Bl (£t) * 1154.02 * Shear (lb/sq ft) * * 0.00 ~* 0.00
* Alpha * 1.13 * Stream Power (lb/ft s) * * 0.00 * 0.00
* Frctn Loss (ft) * 0.00 * Cum Volume (acre-ft) L * 0.48 * 0.02
* C & E Loss (ft) * 0.00 * Cum SA (acres) * .4 0.36 * 0.06
*********t*****************************************************************************i******
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Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: 1
REACH: 54th Ave RE: 1
INPUT
Description: So. Pav't Edge of Sierra Vista Dr, 37.3 cfs, CB 23 & 24 in Sump
Station Elevation Data num= 16
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
AR A SRR R R RS AR S SRR R R SRR R R R R I I I I I I b I I I 2 I I I I Y
0 1154.9 2.5 1154.24 42.5 1153.78 64 1153.5 84 1153.4
105:8 115342 130945 1153:53 155.5 1153.64 180.5 ¥153. 77 205.5 1153.87
230.5 1153.97 255 1154.07 280.5 1154.17 305:5 1154.27 330.5 1154.35

355.,5 1154.37

Manning's n Values num= 1
Sta n Val

ok ok ke k ok ok ok ok ok ok ok ok

0 .016

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 355.5 0 0 0 +1 .3

CROSS SECTION OUTPUT Profile #PF 1
AR SRR R R R R SRR R R R R R e R R R R R R R R R R R A S
* E.G. Elev (ft) * 1155.29 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) % 0.00 * Wt. n-val, X *  0.0le * g
* W.S. Elev (ft) * 1155.29 * Reach Len. (ft) * ¥ i *
* Crit W.s. (ft) * 1153.65 * Flow Area (sg ft) ¥ ¥ 499,78 * *
* E.G. Slope (ft/ft) *0.000000 * Area (sg ft) * * 499.78 ¥ B
* Q Total (cfs) * 37.30 * Flow (cfs) * ¥ 37.30 * i
* Top Width (ft) * 355.50 * Top Width (ft) ¥ * 3585:50 * ¥
* Vel Total (ft/s) % 0,07 * Avg. Vel. (ft/s) = i 0.07 * ‘
* Max Chl Dpth (ft) * 1.89 * Hydr. Depth (ft) * * 1.41 » *
* Conv. Total (cfs) * 58095.5 * Conv. (cfs) * * 58095.5 * ¥
* Length Wtd. (ft) * * Wetted Per. (ft) * * 356.90 * *
* Min Ch El (ft) * 1153.40 * shear (lb/sq ft) * * 0.00 * *
* Alpha ¥ 1.00 * Stream Power (lb/ft s) * % 0:00 * %
* Frctn Loss (ft) b * Cum Volume (acre-£ft) = * * %
* C & E Loss (ft) % * Cum SA (acres) X b & b
*

LA AR R R SRR R R R AR R R R R R R R R R B I UE 0 T I e S e I eI S U e e R S R e e A Y

kK Kk ok Ak ok ok ok ok ko ok R ok Rk R ok A ok ok ok ok ok ok sk ok ok ok ok ko ok ok kK ki ks ok ok k kR K kR kR Kk ke kR ok ok ke ok ok ok ok ok ok ok ok ok kR ok

SUMMARY OF MANNING'S N VALUES

River:1
Kohok de ok k ko k kA Ak Ak ok Ak ko ko k ko ko Ak ok ko ok ok kA A F A A h A Ak A kA A XA A XA Ak ko h kA k ok k ok ok k ok ok h k& ok ke ok &k ok ok
* Reach " River Sta. * nl k n2 ;. n3 * n4 . nS *

AR AR SRS R R R R SRS E R R RS E R e R R R R P R R R R R R R R & 2
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*54th
*54th
*54th
*54th
*54th
*54th
*54th

Kok K K K K K K KKK kK Kk Kk

kK Kk ok Kk ok ok ok ok ok ok ok ok K Kk

SUMMARY OF REACH

River:

ook ok ok ok ok ok kK ok ok ok ok ok ok ok

Reach

ok kg ok ok kK ok ok kK ok ke ok ok

*

*54th
*54th
*54th
*54th
*54th
*54th
*54th

Ave
Ave
Ave
Ave
Ave
Ave
Ave

L

Ave
Ave
Ave
Ave
Ave
Ave
Ave

EEE T R

PN Wds oo

* % ok ¥ ¥ %

*

.024~
.024¥*
.024~
+016%*
. 0L6*
«016*
.0l6*

.016*
.016*
<0l6*
.024~
.024~
.024+*

*

Kok K K Kk Kk Kk ok Kk Kk ok ok ok ki sk ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok R ok ok ok Kk

F kK ok ok ke k k ks kS ke ko ok ok ok ko ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko k ok

LENGTHS

Khkhkdkhkkhhkhkk Ak kA kkhk Ak Ak k ok ko kkh ok ok k ok ko ko ok ko & % &

*

River Sta.

*

Left

Khkkkkkkkk ok kk ok kkk ok k ok Ak Ak ok k ok ok kkkk ok ok k ok ok k ok ok ok %

*

L T

*

7

N W Ul O

1

*

I S

*

* Channel * Right *
82* TH* 6Q*
35* 5 35*
52% 40%* Tg*
19* 10* Bx
37 24% 10*

Q¥ 5% 240%
o* o o

Khhk ok ok ok ok ok ok k ko k ko k ko k ok kkkhkk kkk ok ko hk ko k Ak kok ok ko kk k ok ok k& % %

Khkkh ok ok ok ok kA kA A A Ak ok ok Ak kAR A A Ak hk kA k ok bk hkkkk ok ok ok ok ok k kk ok ko k ok k&

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River:

il

Khhk ok khkhhhk kK AR A A AR A A A Ak hk ok ok ok ok kA k ok h ok kA ok ok ko k ke ok ko k ok ok ok ok k%

*

Reach

*

River Sta.

¥ Contr.

* BExpan. *

Khh ok khkkkk ok kA A AR AR A Ak Ak h ok k kb kA Ak k ok ok k ok Rk ok k ok ok k ok ok ok &k %k kK

*54th
*54th
*54th
*54th
*54th
*54th
*54th

Ave
Ave
Ave
Ave
Ave
Ave
Ave

*
*
*
*
*

*

*

¥

N W s o

1

*

* % ¥ %

*

wd X
ol ¥
i
ad ¥
wd ¥
i
Chlk

3
+ %
3%
3%
0¥
“3 ¥
-3 ¥

LB R R SRS SRR R R R R R e e RS

Profile Output Table - Standard Table 1

Kk sk ke ek ke ke ke ko ko ke ko kA ko kR ok ko ok ok kR ok ok ok ko kK ko ok k ko k kA ok kR A K A A R KK A AR Kk Ak Ak ok ok ok ok ok ok ok ok ok ko k ok ok ok ok sk ok kb ok ok k ko Kk sk sk ok ko ok sk ko ko k ko ok ok Kk ko kR ok K ok kK Rk ok K ok ok &

* ok ok ok ok ok ok ok ok ok ok ok

* Kk ok ok ok ok ok ok ok X

* Reach * River Sta * Q Total *Min Ch El1 *W.S. Elev
*Froude # Chl *

% e * (cfs) * (ft) * (EE) *
*

LA AR RARE SRR SRR R R R R R R R R R R e 22 222 AR R R A T T I I I I ™

* ok ok ok ok ok ok ok ok ok ok

* *
* *
.016* .024*
* *
* {
* *
* *

Kk k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok K ok ok

%k ok ok kK ok ok kK ok K ok Xk

Kok ok ok ok ok ok ok ok ok ok ok ok ok kR ok ok ok ok ok ok ok ok ok

*Crit W.S. *E.G. Elev

(Ec) = (ft)
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*O *O *O *O * O * b *

0

%k ok v ok ok ok ok ok ok ok ok

54th

02 *

54th

.48 *

54th

ch 7

54th

.24 *

54th

30 *

54th

ld ®

54th

<01 *

Khkok kkkhkkk Ak ko k ok ok k ok k ko hkk ok ok kkkk ok ok ok ok h ok kok ok dk ko ok h ok & % ok

Ave

Ave

Ave

Ave

Ave

Ave

Ave

2

it

63.00

48.70

3730

37430

37.30

37.30

37.30

Profile Output Table - Standard Table 2

Khkhkdk hkkkhkhdkkkhkkhkhkkk kA kA kkkhkkkkkkk ok k ko ko k ok k ok k ok k ok k kok ok x

* Reach

*

Kk ok ke ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok ok sk ke ok ok ok kb ok sk ok ok Sk k k ok Rk kR R Rk ok ok ok ok ok ok ok ok &

*

*
*
*
*
*
*
*

54th
54th
54th
54th
54th
54th
54th

Ave
Ave
Ave
Ave
Ave
Ave
Ave

ko ke ok ok ok ok ok ok ok ok ok k

* River Sta

*

*

* % %k % % Ok *

7

6
5
4
3
2
1
* K

*

*

*

* * ok * %

*

1155

1154.

1154

1154

1154,

1154

1153.

+ 15

50

.00

.14

14

.02

40

E.G. Elev *W.S. Elev
(EE) * LEE)
155,99 * 1155.79
1185.34¢ % 1155.28
1155.31 * 1155..30
1155.30 * 1155.29
1185,30 % 1155.28
1155.29 * 1155.29
11655.28 * 1155.29

*

*
*
*
*
*
*
*
*
*
*

*

1155

11585.

1155

1155

1155,

1155

1155

* ko ok ok ok ok ok ok ok

*ok ok ok ok ok ok ok ok ok

Vel Head

w19

28

+30

.29

28

<29

29

(£t)

dod ok ok kK Kk ok k

#21

0

0.

Kok ok ok k ok ok kK K K KKK K K K KKk ok ok kb ok ok ok ko ko ok ok ok ko ok ok ok k kR Rk ok kK ok ok ok kb ok ko ok ok ok ok ok ok ok ok sk sk e ok ok Sk ok ok ok sk ke ok ke ke ok ok ok ok ok ok ok ok ok sk sk ok ok ke ok ok ok ok ok ok ok ok Rk ok ok k

OO O oo

*

*

*

%k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Rk ok ok ok ok ok ok ko ko ok ok ok ok k ok ok ok ok k ko ko ok ok kK ok ok sk ok ok ok ko ke kR ok ok ok Kk

1155,79 *

1155.09 *

1153 .65 *

1155

1155

1155+

1155

1155

11555

1155

99

.34

31

.30

+210

29

-2%

.005399

.001073

.000122

.000243

.000467

.000055

.000000

.67

.97

.84

-0

sl

.64

07

L7

27

18

.40

49.

38,

36

62

499

90

55

.54

.76

.78

72.

92.

83

69.

92

82.

355

23

29

07

17

«91

00

50

Kk ok k k k ok k kK ok ok K ok K ok sk ok ok ok Sk ok kK ok sk ko Rk Kk ok R ok sk ok ok sk ke ok ok kK ok ke ok ok ok ok ok ok ok ok ok ok ok ke ko ke ko ok ok

*Frctn Loss *C & E Loss * Q Left *Q Channel * Q Right

* (Ee) * (Et) * (cfs) * (cfs) * (cts)

kk ok ok ke ok ke ok ke ok ok ok ok ok sk ok ok ok ok ok ok ok ok ke ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok ok ok ok ok ok ok R ok ok ok ok ok ok
¥ 05017 * 0.05 * % 63.00 *

* 0402 * 0.01 * 2:79 * 45.91 *

= 0.01 * 0.00 * % 34,55 * 2,75

i 0.00 * 0.00 * ¥ 34,18 * 3.12

* 0400 * 000 * * 33.17 # 4.13

& 0.00 * 0.00 * i 35,78 * 1.52

* * * * 37'30 *
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*

*

*Top Width *
s (E€)
d ok Kk ok ok ok ok ok ok kK ok
* 7223
% 92+29
* 83.07
* 69,.1.7
* 92.91
* 82.00
* 355.50

*
*
*
*
*
*
*



I N S BN BN I BN B BE S A BN UE EE BN B S B .

11565.15

1155.79

3.67

. 1155.79 1155.99 0.005399 ;
48.70 1154.50 1155.28 1155.09 1155.34 0.001073 1.97 27.40 92.29 0.48
37.30 1154.00 1155.30 1165.31 0.000122 0.84 49.90 83.07 0.17
37.30 1154.14| -~ 1155.29 1165.30 0.000243 1.07 38.55 69.17 0.24
37.30 1154.14 1155.28 1155.30 0.000467 1.11 36.54 92.91 0.30
37.30 1154.02 11565.29 1155.29 0.000055 0.64 62.76 82.00 0.12
37.30 1153.40 1155.29 1153.65 1165.29 0.000000 0.07 499.78 355.50 0.01




1155.99

U

1155.79

1155.34 1155.28 0.06 0.02 0.01 2.79 45.91 92.29
1155.31 11565.30 0.01 0.01 0.00 34.55 2.75 83.07
1155.30 1155.29 0.02 0.00 0.00 34.18 3.12 69.17
1155.30 1155.28 0.02 0.00 0.00 33.17 4.13 92.91
1155.29 1155.29 0.01 0.00 0.00 35.78 1.52 82.00
1155.29 1165.29 0.00 37.30 355.50




Partial GIS data
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Grand Ave @ 55th Ave & Maryland Ave Plan: Proposed Construction
=— ' 54th Ave
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Grand Ave @ 55th Ave & Maryland Ave Plan: Proposed Construction
So. Pav't Edge of Sierra Vista Dr, 37.3 cfs, CB 23 & 24 in Sump

016 .
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Grand Ave @ 55th Ave & Maryland Ave Plan: Proposed Construction
Sta 77+72, Sierra Vista Drive Rdwy X-Section, Skewed, 37.3 cfs
016 024
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Grand Ave @ 55th Ave & Maryland Ave Plan: Proposed Construction
Sta 77+44, Sierra Vista Drive Rdwy X-Section, 37.3 cfs
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Grand Ave @ 55th Ave & Maryland Ave Plan: Proposed Construction
Sta 51+58, 54th Ave Rdwy X-Section, Skewed, 37.3 cfs, CB26 US
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Grand Ave @ 55th Ave & Maryland Ave Plan: Proposed Construction
Sta 77+91, Sierra Vista Dr Rdwy X-Section, Skewed, 37.3 cfs
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Grand Ave @ 55th Ave & Maryland Ave Plan: Proposed Construction
Sta 52+75, 54th Ave Rdwy X-Section, 62.0 cfs
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Grand Ave @ 55th Ave & Maryland Ave Plan: Proposed Construction
Sta 52+00, 54th Ave Rdwy X-Section, Skewed, 48.7 cfs, CB25 US
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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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(AR AR SRS R R S S S R R R e R R e R R R R R R

PROJECT DATA

Project Title: Grand Ave @ 55th Ave & Maryland Ave
Project File : 54M.prj

Run Date and Time: 9/29/02 8:18:18 PM

Project in English units

Project Description:

GRAND AVENUE at 55th Ave and Maryland Ave

Kk ok K ok ok ok ok ok K kK ok ok ok ok ok ok Sk ok ok ok ok ok ok Kk ok ok ok S Kk ok ok ok ok o Kk ok ok ko kK Kk ok Kk Kk Kk R kK K ko K K R Kk ok ok K K
PLAN DATA

Plan Title: Existing 54th Ave/Maryland Ave
Plan File : r:\11344239\Drn\HEC-RAS\54M.p01

l Geometry Title: Existing 54th Ave/Maryland Ave
Geometry File : r:\113224739\Drn\HEC-RAS\54M.g01

Flow Title : 100-Year Peak Flow
Flow File : r:\11344239\Drn\HEC-RAS\54M. £01

Plan Summary Information:

Number of: Cross Sections = 8 Mulitple Openings = 0
Culverts = 0 Inline Weirs = 0
Bridges = 0

Computational Information
Water surface calculation tolerance = 0,003
Critical depth calculaton tolerance 0.003

n

Page 1 of 12



Maximum number of interatibns = 20
Maximum difference tolerance = 0.1
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

ok ok Sk Kk Kk ok ke k ok ok ok kK ok ok ok ok ok ok ok ok ks ok ok ok ok ok ok Sk ok ok Rk ok ok ok ok kR Kk ok K Kk ok kK Kk kK K Kk ok kX Kk ok kK K
FLOW DATA

Flow Title: 100-Year Peak Flow
Flow File : r:;\11344239\Drn\HEC-RAS\54M,f01

Flow Data (cfs)

Kk %k ke ok sk ok ok ke ok sk ok ok sk ok ok ke k ke ok ok ok Rk ok ks ok ok ok ok ok kK sk ok ok ok ok Sk ok ok ok ok Sk ke ko ok ok ok ok ok ok ok ok ok e ok ok

River Reach RS L PF 1 *
* 9 54th Ave. 3 * 63 *
* 2 Maryand Ave. 3 * 34 *
* 2 Maryand Ave. 2 ¥ 83 *
* 3 Maryland Ave. 2 * 146 *
IR R R RS R R RS R S R R R R R R R R R R R R R R R R

Boundary Conditions
LB AR R AR RS R R R R SRR R R R R R R R R R R R R R R R S R RS

* River Reach Profile X Upstream Downstream L
Fhkkkkkkkhkhkk kA ok khk Ak kA ok kA Ak ok Ak kA ok kA kA AR Ak Ak Ak Ak Ak kA A Ak k kA k kA hk d ok hkkk kA hkk k ok kA ok ko ok ok sk d kb ok sk ok ok ok ek ok ok ok & ok ok % % %
* 3 Maryland Ave. PF 1 W Normal S = .0014 ~*

Kok ok ok ke ok ok ok ok ok ok ok Kk Ak ok ke ok ke kK ke ko ok sk ok ok ok ok ok ok sk ok ok ok ok ok e ok ok sk ok ok ok ok ok ok ok ok Sk ok ok R kR kR ok Kk ok ko ok k ok ok ok ok sk Sk ok ks kR ok ok ok ke ke ko ke ok ok ok ok ok ok ok

LB RS SRR SRS RS RS R R R R S R R R e

GEOMETRY DATA (-/SLo/J‘ "’(’) gﬂ;u 77 ARy L Anwl

1k
Geometry Title: Existing 54th Ave/Maryland Ave ﬂ l/é {/‘) L5 T 17 7{' 5"/ /f Vv C/ .
Geometry File ; r:\11344239\Drn\HEC-RAS\54M.g01

Reach Connection Table
LR R I I 2 T b 2 S AR S A e i G S e G A 2 3

* River Reach * Upstream Boundary * Downstream Boundary *
KAk A Ak A A A A AAAA AR AR A NN A AN AR A AR A A AR A AR A A ARk A Ak ko hk ok ok dk ok ok kk dkk ok ko kok ok ok k% % % ok ok k% & &
% 1 54th Ave. % & il »
¥ 2 Maryand Ave. * ¥ i *
* 3 Maryland Ave. ® 1 2 *

Kk KKK KA F AR I A Ak ko kX h kA A A kAR AR A AR A A AR XA A A A A A Ak A A Ak kA kh ok kA k ok k ok ok ok okkhok ok kok &k & &k % %

JUNCTION INFORMATION
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Name: 1
Description: Confluence of 54th Avenue & Maryland Ave
Momentum computation Method

Add Friction

Do Not Add Weight

Length across Junction Tributary
River Reach River Reach Length Angle
2 Maryand Ave. to 3 Maryland Ave. 81.4 0
1 S54th Ave. to 3 Maryland Ave. 128 90
CROSS SECTION RIVER: 1
REACH: 54th Ave. RS: 3
INPUT
Description: 54th Ave, 319' North of Existing Maryland Ave
Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
AR R S S SR RS R R R R R R A S R R R R R R R R R R R R R R R R R R R R R
0 215%5.5 12 2156.6 1355 1156 19 1155.94 19.1 1155.44
20.5 1155.6 40.% 1155.15 56 1155.5 60.5 1155.6 61.9 1155.4
62 1155.9 63 1155.91 64.5 1155.45 80 1155
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
IR AR R RS S RS R SR SRR R R SRS E SR R R R R RS R R R R R R R R R R EE
0 .024 13.5 .016 63 .024
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
13,5 63 99 99 99 i 3

CROSS SECTION OUTPUT Profile #PF 1

FhA Ak k kA kb ok h ok ok ok h ok ko h ok ko ko ok ok ok h kA A A A A h A A Ak A Ak Fh ok kA Ak ok ok kkh ok ok hkk ok kkk kk ok k Ak ok ok k k ok ok ok ok k& &k ok k ok % & & % %

* E.G. Elev (ft) * 1156.21 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) N 0.02 * Wt. n-val. * 0,024 = 0.016 * 0.024 *
* W.S. Elev (ft) * 1156.18 * Reach Len. (ft) * 99.00 * 99.00 * 99.00 ~*
%X Grit W.S: (£t] ¥ * Flow Area (sq ft) x 2.58 * 35.79 % 15.62 *
* E.G. Slope (ft/ft) *0.000308 * Area (sqg ft) i 2:59 * 3579 * 15:62 *
* D Total (cfs) 2 63.00 * Flow (cfs) % 1.28 * 46.43 * 15.28 >
* Top Width (ft) * 74.42 * Top Width (ft) * 7.92 # 49.50 * 17.00 *
* Vel Total (ft/s) * 1:17 * Avg. Vel. (Er/8) i 0.49 ~* 1.3¢ » 0.98 *
* Max Chl Dpth (ft) ¥ 1.18 * Hydr. Depth (ft) % 033 * 0:72 * 0.92 *
* Conv. Total (cfs) ¥ 3592.1 * Conv. (efs) * 3.2 * 2647.4 * 871L.5 *
* Length wtd. (ft) w 99.00 * Wetted Per. (ft) ¥* 8.67 * 50.38 * 18.26 *
* Main ‘€l Bl (EE) * 1155.15 * Shear (lb/sq ft) ¥ .01 # 0,01 0.02 *
* Alpha * 1.09 * Stream Power (lb/ft s) * 000 * .82 > B.02 *
* Frotn Loss (£t) bt 0.03 * Cum Volume (acre-ft) ¥ a.06 * D,37 * 0.07 *
* C & E Loss (ft) ® 0.00 * Cum SA (acres) hd 0.07 * 0.28 * 0.08 *
Fhkok ok ok ok ok ok ok ok kA A H A A KR A KA I A KK A AT A I I KT AT AR AN AT AR I A I I A I I A AIA A A A A KA I AR AR I Ak hok ko ok ko ko ok ko k ko &

Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
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CROSS SECTION RIVER: 1
REACH: 54th Ave. RS: 2
INPUT
Description: 54th Ave, 220' North of Existing Maryland Ave
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
LA AR RS S S SRR R R RS S SRS R R R R R R R R R R R R R R R R R R R R R R R R R R RS
0 1155:78 14 1155.53 19 1155.19 19 1155..09 20 1155.12
40 1155.49 60 1155 61 1154.97 61 1155.41 66 1155.75
80 1156.03
Manning's n Values num= 3
Sta n Val Sta n Val Sta n val
ok e gk ok kB ok ok ke ok gk kv ke ke ke ke ok ok e ok R ok ok ok ok ok ok kR ok ko ok ok ok ok ok
0 .024 14 .016 66 .024
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
14 66 134 134 134 it %3

CROSS SECTION OUTPUT Profile #PF 1

LR R R R AR R e R R R R

* BE.G, Elev (ft) * 1156.18 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.02 * Wt, n-Val. ¥ 0,024 * 0:016 * 0.024 *
* W.S. Elev (ft) * 1156.16 * Reach Len. (ft) * 134,000 * 134.00 * 134.00 *
¥ Crig W.Ss (ft) * * Flow Area (sq ft) & 7.01 44.31 % 372 *
* E.G, Slope (ft/ft) *0.000244 * Area (sq ft) * 701 * 44.31 * 3:72 *
* 9 Total (cfs) r 63.00 * Flow (cfs) % 4.20 ~* 57:32 * 1.48 *
* Top Width (ft) ¥ 80.00 * Top Width (ft) # 14.00 * 52.00. * 14,00 *
* Vel Total (ft/s) ¥ 1.14 * Avg. Vel. (ft/s) * 0.60 = 1.2 *# 0.40 ~*
* Max Chl Dpth (ft) ¥ 1.19 * Hydr. Depth (ft) ¥ 0.50 =* 0.85 * .27 *
* Conv. Total (cfs) * 4035.2 * Conwv. (Cf8) . 268.9 ¥ 367L.7 * 94.6 *
* Length wWtd. (ft) * 134.00 * Wetted Per. (ft) * 14.38 ¥ 52.57F * 14.13° *
* Min Ch E1 (ft) * 1154.97 * Shear (lb/sq ft) * 0.01 =* 0.01 = 0.00 ~*
* Alpha & 1.18 * Stream Power (lb/ft s) * 0,00 * 0.02 * 0.00 *
* Frctn Loss (ft) * 0.02 * Cum Volume (acre-ft) i 0.085 #* 0,28 * 0.05 *
* C & E Loss (ft) X 0.00 * Cum SA (acres) ¥ 0.04 * 0,16 * 0.04 *
LR AR R AR R R R R R R R S R R R R I E I b b 0 0 b b O I S I 2 I T I I I R 3

Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: 1
REACH: 54th Ave. RS: 1
INPUT
Description: 54th Ave, 86' North of Existing Maryland Ave
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

ok ok ok ok ok ok sk ok ok ok ok ok ok ok e k ok ok ok sk ok kS ok sk ke ko sk ok Sk ok sk ok ok ke ko R ok kR ok ok ok Rk ko ok ko ke ko ke ok ok R ok ok Rk Rk ok ok ok
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0 I155.52 14 1155.34 19 1155.4 19 1154.88 20 1154.97

40 1155.3 60 1154.87 61 1154.8 61 11585.29 66 1155.16

80 1155.23
Manning's n Values nums= 3

Sta n Val Sta n Val Sta n Val

Fh ok kK kh ok ok k ok ok Ak ARk ok Ak Ak kA kA Ak kk ok kk ok ok ko dok ko ok ok ok ok

0 .024 14 .016 66 .024
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

14 66 0 0 0 sl 3

CROSS SECTION OUTPUT Profile #PF 1
Kok ok ek ok ok ok ok ok ko ko ko kA ok A A A AN A A A Ak kA A AR A AR A AN A I A AN A A AR A A A A A I AT AR A A A AR ARk A o dd A h ok ok k koo kb ok ko
* E.G. Elev (Et) * 1156.16 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) x 0.01 * Wt, n-Val. * 0.024 * 0.016 * 0.024 ~*
* W.S. Elev (ft) * 1156.14 * Reach Len. (ft) ¥ 128.00 #* 128.00 * 128.00 =
* Crit W.s. (ft) ¥ * Flow Area (sq ft) & 9.98 * §2.30 * 13:27 *
* E.G. Slope (ft/ft) *0.000108 * Area (sq ft) * 9.98 ~* 52.30 * 13.27 *
* Q Total (cfs) *  63.00 * Flow (cfs) * 4.99 * 50.10 * 7.91 *
* Top Width (ft) ¥ 80.00 * Top Width (ft) * 14.00 * 52:00 =* 14,00 *
* Vel Total (ft/s) * 0.83 * avg. Vel. (ft/s) i 0..50 * 0.96 * 0.60 *
* Max Chl Dpth (ft) * 1.34 * Hydr. Depth (ft) * 0.7L * 1.0t * 0.95 *
* Conv. Total (cfs) * 6051.5 * Conv. (cfs) * 479.1 * 4812.3 * 760.2 *
* Length wtd. (ft) * 128.00 * Wetted Per. (ft) ¥ 1462 * 53.03 * 14.91 #
* Min Ch E1 (ft) * 1154.80 * Shear (lb/sqg ft) % 0.00 ~* 0.01 * 0.01 *
* Alpha * 1.14 * Stream Power (lb/ft s) * 0.00 * 0.01 0.00 =
* Frctn Loss (Et) ¥ * Cum Volume (acre-ft) ¥ 0.02 * 0:18 =» 0.02 *
* C & E Loss (ft) = * Cum SA (acres) * ¥ % 3
LB AR SR SRS SR SRR RS RS RS RS R R SRR R R R R R R R R R R R R T RS

CROSS SECTION RIVER: 2
REACH: Maryand Ave. RS: 3
INPUT
Description: STA 128+22.7 (East of 53rd Dr)
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
KAk ko ko k ok ko k kA AR R AT R A IRk khkk ko ko k ko k ok Ak ke khhkk ok k ok kk ok k ok ko ok kb k% & % % X
0 1156.19 4 1156.11 8 1156.11 9 1155.65 10 1155.73
38 115568 58 1155.19 60 1155.1%9 61 1155.65 64 1155.77
68 1155.85
Manning's n Values num= 3
Sta n Vval Sta n Val Sta n vVal
IR R R R R R e R S R R R R R R R R R R R R
0 .024 8 .016 61 .024
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
8 61 212 212 212 il i3
CROSS SECTION OUTPUT Profile #PF 1
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R R R R R R R R R R SR R

* E.G. Elev (ft) * 1156.27 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.01 * Wt. n-val. ¥ 0:024 * 0:016 =* 0.024 *
* W.S. Elev (ft) * 1156.26 * Reach Len. (ft) * 212,00 * 212,00 * 212.00 *
* Crig W.S. (fE) * * Flow Area (sq ft) * 1.01 * 36.57 * 3.42 *
* E.G. Slope (ft/ft) *0.000149 * Area (sqg ft) * 1.00 = 36.57 % 3.42 *
* Q Total (cfs) " 34.00 * Flow (cfs) * 0:18 = 32.27 * 1.54 *
* Top Width (ft) = 68.00 * Top Width (ft) = 8.00 ~* 53.00 = 7.00 ¥
* Vel Total (ft/s) * 0.83 * Avg. Vel. (ft/s) b 0.1 * 0.88 * B.4%5 ¥
* Max Chl Dpth (ft) * 1.07 * Hydr. Depth (ft) * 0.13 = 0.69 = 0.49 ~*
* Conv. Total (cfs) *®  2786:8 * Conv. (¢cfs) % 15:6 * 2644.6 * 126.6 *
* Length Wtd. (ft) * 212.00 * Wetted Per. (ft) ¥ 8,07 = 5322 #* 7.4 *
* Min ch El1 (ft) * 1155.19 * Shear (lb/sqg ft) = 0.00 * Q.01 * 0.0 *
* Alpha * 1.09 * Stream Power (lb/ft s) * 0.00 * .01 = 0:00 =
* Frctn Loss (ft) * 0.05 * Cum Volume (acre-ft) ¥ 0.04 * 0.49 ~* 0.05 *
* C & E Loss (ft) ¥ 0.00 * Cum SA (acres) % 0.08 ~* Q.45 * 0.06 *
R R R R R R RS S SR R R RS R R R RS SRS S

Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: 2
REACH: Maryand Ave. RSy 2
INPUT
Description: Station 126+10 (East of 54th Ave)
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

IR R SRR R R S R R S R R R R R R S R R R R R R R R R R R R R RS

0 1155.9 5 1155.8 9 1155.72 10 1155,28 11 1155.35

35 1155.34 59 1154.9 61 1154.84 61 1155.43 65 1155.51

68 1155;57
Manning's n Values nums= 3

Sta n Val Sta n Val Sta n Val

ok ok K K K K Kk ko ko Rk ok ok ok ok R ok ok kR R R kR Kk ok ok ok ok ok ok ke ok ko ok ok ok ok ok ok

0 .024 8 . 016 61 .024
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

9 61 164 164 164 wd «3

CROSS SECTION OUTPUT Profile #PF 1
LB AR SRR RS SRR RS S S S R R R R R R R e R R R R R R R R R R R R R R R R R R R R R RS R
* E.G. Blev (£t) * 1156.21 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.04 * Wt. n-val. # 0.024 ~* 6.016 = 0.024 ~*
* W.S. Elev (ft) * 1156.18 * Reach Len. (ft) * 164:00 * 164.00 * 164.00 *
* Crit W.S. (ft) = * Flow Area (sq ft) ¥ 3.31L * 49.53 ¥ 4.74 *
* E.G. Slope (ft/ft) *0.000308 * Area (sqg ft) s 3.31 = 49.53 * 4.74 *
* Q Total (cfs) *  83.00 * Flow (cfs) * 1.81 * 77.43 * 3.76 *
* Top Width (ft) * 68.00 * Top Width (ft) * 9.00 * 52.00 = 7.00 *
* Vel Total (ft/s) X 1.44 * Avg. Vel. (ft/s) * 0.55 * 1.56 * 0.79 ¥
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* Max Chl Dpth (ft) * 1.34 * Hydr. Depth (ft) * 0.37 * 0.95 * 0.68 *
* Conv. Total (cfs) * 4732.2 ¥ Conwv. (¢£s) ® 103.1 * 4414.7 * 214.4 *
* Length wtd. (ft) * 164.00 * Wetted Per. (ft) x 9.28 * 52,69 @ 7.61 *
* Min Ch El1 (ft) * 1154.84 * Shear (lb/sqg ft) * 0,01 * 0,02 * 0,01 *
* Alpha " 1.11 * Stream Power (lb/ft s) * 0.00 # 0.03 * .08 *
* Frctn Loss (ft) * 0.04 * Cum Volume (acre-ft) * 0.603: 0.28 = 008
* C & E Loss (ft) * 0.00 * Cum SA (acres) * 0,03 = 0.20 * 0.03 *
IR R R R R R R R R R R R R SR RS R R RS

Warning: The cross-section end points had to be extended vertically for the computed water surface.

CROSS SECTION RIVER: 2
REACH: Maryand Ave. RSy 1
INPUT
Description: Station 124+46.4 (East of 54th Ave)
Station Elevation Data num= e

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
IR R R S S R R S R R R R R R R R R R e R R R R R R R R R R R R RS

0 1155.52 5 1155.42 9 1155.39 10 1154.9 11 1154.98

35 1155.34 59 1154.82 61 1154.78 61 1155.26 65 1155:3

68 1155.36
Manning's n Values num= 3

Sta n Val Sta n Val Sta n Vval
ok ok dk ok ke ke sk vk sk ok sk ok b sk sk sk ke ke gk ke ke ke sk ok ok sk ok ke ke ko ok ke ke ok ko kb ok ok ke ok

0 .024 9 .016 61 .024
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9 61 0 0 0 & 3

CROSS SECTION OUTPUT Profile #PF 1
IR R R B AR RS SRS R R SRR R RS SRR SRS R R R R R R R R R R R R R R R S R R R R R R R
* E.G. Elev (ft) * 1156.17 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.03 * wt. n-val. * 0.024 * 0.016 * 0.024 *
* W.S. Elev (ft) * 1156.14 * Reach Len. (ft) * 81.40 ~* 81.40 * 81.40 *
% Crit W.S. [(EE) % * Flow Area (sqg ft) N 6,32 * 53.99 «* 5.89 *
* E.G. Slope (ft/ft) *0.000212 * Area (sq ft) * 6.32 * 53.99 * 588 ®
* O Total (cfs) ® 83.00 * Flow (cfs) * 4.30 ~* 74,29 * 4.41 *
* Top Width (£t) % 68.00 * Top Width (ft) =g 8,00 * 52,000 * T.80 *
* Vel Total (ft/s) w 1.25 * Avg. Vel. (ft/s) ¥ 0.68 * 1.38 * 0.75 *
* Max Chl Dpth (ft) * 1.36 * Hydr. Depth (ft) ¥ 0.70 * 1:04 = 0.84 ~*
* Conv. Total (cfs) * 5699.8 * Conv. (cfs) * 285:3 * 5101.6 * 302:9 *
* Length wtd. (ft) * 81.40 * Wetted Per. (ft) i) 9.62 * 52.61 * 7. 78 *
* Min Ch Bl (gv) * 1154.78 * Shear (lb/sq ft) * 0,01 = Q.01 * 0.01 ¥
* Alpha ¥ 1.11 * Stream Power (lb/ft s) * 0,01 = g.02 = 001 *
* Frctn Loss (ft) 2 * Cum Volume (acre-ft) % 0.01 * 0.08 * 6.01 *
* C & E Loss (ft) o * Cum SA (acres) ¥ ¥ * %
B R SRS R R R R R E RS RS R R R SRR RS RS E R R R R RS R E R R R R R R SR R R R R R R R R R R R R R R R R R R R R R R R R R RS

Warning: The parabolic search method failed to converge on critical depth. The program will try the
cross section slice/secant method to find critical depth.

Page 7 of 12




CROSS SECTION RIVER: 3
REACH: Maryland Ave. RS: 2
INPUT
Description: Station 123+65 (West of 54th Ave)
Station Elevation Data num= 1l
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
IE R R AR S R R SR R R R A RS S S AR RS R R R RS R S R S R R R R R R RS R R R R R R R R R R R R R R R SRR R R R R EEREEE SRS
0 1155.29 5 1155,:19 9 1155.16 9 1154.69 11 1154.8
38 1155.49 59 1154.8 61 1154.74 61 1155.26 65 1155.31
68 1155.37
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
Heodk ok ok ok ok ok ok ko sk ok ok sk ko ke ok ok ok ok ok ok ok ko ok ok ok ko ko ok ok ke sk ok ke ok ok ok ok ok ok ok %
0 .024 9 .016 61 .024
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9 61 150 150 150 1 i3

CROSS SECTION OUTPUT Profile #PF 1

IR R R R R R R e R R R R R e R e R e e R RS R RS SRS R AR SRR R

* E.G. Elev (ft) * 1155.97 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) s 0.21 * Wt. n-val. = 0.024 * 0.016 * 0.024 *
**W.S. Elev (ft) * 1155.77 * Reach Len. (ft) ¥ 150,00 * 150.00 * 150.00 *
* Crit W.s. (Et) * 1155.69 * Flow Area (sq ft) ® 5:00 * 33.86 * 3.80 ¥
* E.G. Slope (ft/ft) *0.003041 * Area (sqg ft) N 5.00 = 33.86 * 3.20 *
* 0 Totdal (cfs) * 146.00 * Flow (cfs) * I1.14 »* 128.60 * 6.26 *
* Top Width (ft) * 68.00 * Top Width (ft) % 9:00 * 5200 * 700 #
* Vel Total (ft/s) * 3.47 * Avg. Vel. (ft/s) cd 2:23 = 3.80 *# 1.95 =
* Max Chl Dpth (ft) * 1.08 * Hydr. Depth (ft) i 0.56 * 0,65 * 0.46 *
* Conv. Total (cfs) * 2647.6 * Conv. (cfs) L 201.9 ¥ 2332.1 * 113:6 *
* Length wtd. (ft) * 150.00 * Wetted Per. (ft) * 9.48 * 53.0% = 740 *
* Min Ch El1 (ft) * 1154.69 * Shear (lb/sq ft) * 0:10 * 0:12 * 0.08
* Alpha w 1.10 * Stream Power (lb/ft s) * 0.22 ™ 0.46 * 0.16 *
* Frctn Loss (ft) X 0.30 * Cum Volume (acre-ft) * 0.02 * 0:13 = 0:01. *
* C & E Loss (ft) * 0.02 * Cum SA (acres) * 003 * 0.18 * 002 *
A S R R S e R R R R R e R R R R R R R R R R R R R R R R R R R R R R e R R R R R R RS RS R R R R RS SRR SRR RS

Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: 3
REACH: Maryland Ave. RS: 1
INPUT
Description: Station 121+15 (West of 54th Ave)
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

Khh kA Ak A A A AT AR AR A AR A AR A A AR A AR AR A AR A AR A A KA AA A ARk h ok ok k ok ok kk ko ok ok ko ok ok ok ok & ok & ok
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*
*
*
*
¥*
*
*
*
*
*
*
*
*
*

*

Right OB
0.024

$27
27
-T5
.00
.58
.61
0..3
.56
0.05
0.08

fa
0O O Jo b

0 1154.84 5 1154.74 9 1154.68 10 1154.19 11 1154.27
40 115%85,1 59 1154.5 61 1154.9 65 1154.9 68 1154.96

Manning's n Values num= 3

Sta n Val Sta n Val Sta n Val
ok kA ok ok ok ko ok ke ok ok ko ke ke gk sk ke ok ke ke ke ok ok ke ko ok k ko ko ok ok ok ko ok ok ok ok ke ok

0 .024 9 .016 61 .024
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9 61 0 0 0 o 23

CROSS SECTION OUTPUT Profile #PF 1
AR R AR SRR SRR R R R R R R R R R R R b b I e b b b I T T i i i g i e L 2 2 2 3
* E.G. Elev (ft) * 1155.65 * Element * Left OB * Channel
* Vel Head (ft) * 0.13 * Wt, n-val. * 0.024 * 0.016
* W.S. Elev (ft) * 1155.52 * Reach Len. (ft) * %
* Crit W.s. (£E) * 1155.28 * Flow Area (sq ft) * 64991 42.03
* E.G. Slope (ft/ft) *0.001400 * Area (sqg ft) * 6.91 * 42.03
* Q Total (cfs) * 146.00 * Flow (cfs) x 12.78 % 126.4%6
* Top Width (ft) N 68.00 * Top Width (ft) * 9.00 = 52.00
* Vel Total (ft/s) * 2.74 * Avg. Vel. (ft/s) % 1.85 * 3.02
* Max Chl Dpth (ft) L 1.33 * Hydr. Depth (ft) * 0.77 * 0.81
* Conv. Total (cfs) * 3901.5 * Conv. (cfs) * 341.7 * 3379.5
* Length wtd. (ft) % * Wetted Per. (ft) * 9.68 * 52.18
* Min Ch El1 (ft) * 1154.19 * Shear (lb/sq ft) * 0.06 * 007
* Alpha * 1.10 * Stream Power (lb/ft s) * 0.12 = 0.21
* Frctn Loss (ft) L * Cum Volume (acre-ft) * *
* C & E Loss (ft) N * Cum SA (acres) * X

A AR S SRR R R AR SR SRR EREEEEEREREREEREE R R R R R R R R I I 2 SR IR R R R AR I I SR I I SR T g S I S I A

Kok ok dkok ok ok ok K ok K kK ok ko ke ok ok ko kK ok ko kK ok ok ke ok sk ok ke ok ok ok ok ok R ke k ko kR kR ok ok k ke ok ok ok Sk k ko ok ok Kk Kk kK

SUMMARY OF MANNING'S N VALUES

River:1

Krhk Ak ko khkk ok ok kh ok k ok ok ok ko oh ok hk kk ok k k ko ko k ok kA kA Ak A dh ok kb kkkk ok ko k k ok k&
* Reach *  River Sta. * nl *  m2 * n3 X
Ik hkk ok kA k kA Ak kkkkk ko kk ok k ok ok d ok ok kA Ak ok kA k ok ok ok ok ko k& ke k ok ok ok k ok % % h ok % % % &k % % % &% % %
*54th Ave. * 3 N .024~* +016* .024*
*54th Ave. i 2 * .024%* .016* .024x
*54th Ave. 3 1 * .024> .016* .024~*

LEE R SRR SRR R RS R RS RS R R R R R R R R R R R R R I R I R R X 3

River:2

LA R R SRS S S SR R R RS R R R R R R R R R R R R R R R R ]
i Reach % River Sta. L nl ¥ n2 * n3 ¥
AR R S SRR RS SRR RS S R R R R R R R R R R R R R R R R ]
*Maryand Ave, * 3 * .024* .016* .024%
*Maryand Ave. i 2 % .024* -016* .024~
*Maryand Ave. " 1 * .024* «DLE* .024*

Khkk Ak k ok ko ko kkk ok ko k ko ko k ok ko ko ko ko ko ko ko kA ok ko kA kkk ko ok ko ko %k *
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River:3

IR R R SR SR R R A R R S R R R R R R R R R R R R R I R
* Reach * River Sta. ¥ nl » n2 * n3 ¥
Ik kA kA ko kA Ak Ak Ak kA Ak kA ko ko ko ko ko ko k ok k ok k ok ko ok ko ok ok ok ok ko ok %
*Maryland Ave. * 2 # .024~* .016* .024%
*Maryland Ave. L 1 * .024* 016* .024%*

Kk ko ko k ok k ok k ko ko ko ko ko ko hkh hhh ko ko kk ok kkk k kA ko hh ok ok ko k ko & k&

* ok kK ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ke ke ke ok ok ok ok ok ok ok ok ok ok ok ke ke ok ke sk ok Sk ok ok ok ok sk ok ke ks ek sk ok ke ke ko ok ke ke ok ok ok ok ok ok ok ok ok

SUMMARY OF REACH LENGTHS

River: 1

Fhh A AR AN AR AR A AR A AR A A A AR AR AR AR AN AA KA A AR AN AAN A A A A KA AR AR AKRAKR KK A K K K ”
3 Reach *  River Sta. * Left * Channel * Right *
Fohk KAk kkhhk kA kA Ak AR ARk ok kk ok h ko k ok ko ko kd ok ko h ko k ok ko h ok ok ok ok k&
*54th Ave. % 3 * 99# 99* 99%
*54th Ave. % 2 ® 134* 134% 134~
*54th Ave. * 1 = 0* 0* 0>

AR S SRR RS RS R R RS RS R RS EE SRR R R SRS E R R R SRR R R R R

River: 2

FKhkhhk ok k kAR A AR AR A I IR A A AR A A AR A Rk hk ok ko kk k ok kok ok ok ok ok ok ok &k
L Reach " River Sta. *  Left * Channel * Right *
LA A S SRS EEE R RS RS SRR R R R R R R RS REERE ERE EE E E E E E E EE E E E E E E E E EEEE EEE
*Maryand Ave. * 3 * 212* 212* 212*
*Maryand Ave. ¥ 2 > 164* 164* 164*
*Maryand Ave. * 1 ¥ O 0* 0*

B R R S E S ES R RS SRR R R R R RS R R R R R R R R R R R R R R R

River: 3

IR R R R R AR S R S R R R R R R R R R R R R R I I 2 I I 2 I I
o Reach * River Sta. * Left * Channel * Right *
IR R AR RS SRR SRR R R SRR R SRR R R R R R R R R R R I I S S
*Maryland Ave. L 2 * 150+ 150% 150*
*Maryland Ave. ¥ 1 » o* o* (0

Kok ke ok ok ok sk ke ok ok ok ok ok ke kS k ok ok ok ok ok ks ok sk ok ok ok ok ko ok Kk kb ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok K ok

AR R EE SRS SR SRR SRS R RS R SRR RS R R R R R R R R R R

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: 1

LA R SRS RS RS R R R R SRR R R R R R R R

i Reach * River sta. * Contr. * Expan. *
Ihk khk kb hkkk ko kk kb k ko k kb ok ko hkk ok hkk ok d kA Ak ok kA hk ok kkx ok
*54th Ave. * 3 X o1* «3¥
*54th Ave. i 2 ¥ 3 « 3%
*54th Ave. i 1 & w1 o ¥

LE R R A SRR SRR SRS SRR R AR R RS R R SRR R R R R R R R R R R

River: 2
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Jedk e ek ko ke ok ok ok ok ok ok ok ok ko ok ok ke ok ke ke ke ok sk ke ke ko Sk Sk ok ok ok ok R R sk R ok ok ok ok ok ok ok K

o Reach *  River Sta. * Contr. * Expan. *
LA AR E R R R R SRR R R R RS R R R ]
*Maryand Ave. i 3 L ¥ o
*Maryand Ave. * 2 * S 3>
*Maryand Ave. ¥ 1 * <1® 3

Fhhk kA hkkkkhkkhhhhkhk kA Ak kA kA kA Ak kk ok ok kkk ok kkkkhk ok ok k k ok ok ok % %
River: 3

Hhkkhokh ok ok ok ok kA A kAR XA XA RKR AN AR AR Ak kA Ak h ok kk kkkh ok kkk ok ko, ok n

# Reach N River Sta. * iContr. * Bxpan. *
LR R R SR RS R ER SRS SRR R RS R R R R R R R R R R R
*Maryland Ave. * 2 * I 3 ®
*Maryland Ave. . 1 * I i 3%

Fohk kkhkhkhhhkhkkk ok kA dk ko kA kA ko kk ok kkk ok Ak ok kk ok ok k ok ok ok ko ko % ok % ok &

Profile Output Table - Standard Table 1
*************************‘k**‘k******‘k**************************************************************************************************
Khkhkhhkhkkkhkkhkkkkhkhkkkkkkh ok ok kx

* River * Reach * River Sta L Q Total *Min Ch El *W.S. Elev *Crit W.S. *E.G. Elev *E.G. Slope * Vel Chnl *Flow Area
*Top Width *Froude # Chl *
* * X ¥ (cfs) * (EE) * (fe) « (EE) = (Et) * (Ec/tt) * (ft/s) * (sqg ft)
* (ft) * *

LA AR R R R R R R R R R R
Kk ok Kok ok ok ok k ok ok ok ke ok ok R ok ok ok ok ok ok ok ok ok ok

* 3 * Maryland Ave.* 2 * 146,00 * 1154.69 * 1155.77 * 1155.69 * 1155.97 * 0,003041 * 380 * 42.06
¥ 68,00 * 083 *

* .3 * Maryland Ave.* 1 % 146.00 * 1154.19 * 1155.52 * 1155.28 * 1155.65 * 0.001400 * 3,01 * 53 .21
N 68.00 * 0..59 *

* 2 * Maryand Ave.* 3 % 34.00 * 1155.19 * 1156.26 * * 1156.,27 * 0.000149 * 0:88 * 41.00
N 68.00 * 019 *

* 2 * Maryand Ave.* 2 % 83,00 » 1154.84 * 1156.,18 * * 1156.21 * 0.000308 * 1:56 * §57:59
¥ 68.00 * 0.28 *

¥ 2 * Maryand Ave.* 1 ® 83.00 * 1154..78 ¥ 1156.14 * *  1156.17 * 0.000212 * 1.38 > 66.20
i 68.00 * 0.24 ~

i | * 54th Ave. * 3 ® 63,00 = 1155,15 * 1156,18 * * 1156+21 * 0.000308 * 1.30 * 54,01
x 74.42 * 027 *

¥ 1 * 54th Ave. .2 * 63.00 * 1154.97 * 1156.16 * * 1156.18 * 0.000244 * 1.29 * 55.04
¥ 80.00 * 0.25 *

G | * 54th Ave. * 1 ¥ 63.00 * 1154.80 * 1156.14 * ¥ 1156+16 * 0.000108 * 0:96 * 75755
* 80.00 * 0.:17 *

WA EEERE SRR RS R RS E R R R R R R e 2 2 R R R R R R R R A I I T™™ Y
Khkh kkkhkhk ke kxR kb kkkkkk ok

Profile Output Table - Standard Table 2
********************************‘t*******************************************************k**ﬁ*********i—*********************************
*k ok ok k ok ok ok ok ok ok ko

* River * Reach * River Sta * E.G. Elev *W.S. Elev * Vel Head *Frctn Loss *C & E Loss * Q Left *Q Channel * Q Right
*Top Width *
*

* 3 % (EEy * (Ee)y * (fE) * (fE) * (EEy) * (efg) > (cEg) * (cts)
* (ft) *
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ek ko ok ok ok ke ok ok ke ke sk ke ke ok Sk ke kK R R R R K R kR R K ok ok ok ok R ok R R Rk ok ki k ke ok ok kK ok ki ko ko ok k ok sk sk sk sk ok ok ok ok ok sk ki k ko b Rk ok ok ok sk ok ok ok ok ok ke ok ok Tk ok R b Sk ok ok sk ok sk s sk ok ok ok ok ok ok ok ok ok ok ke ke ko ke ok ok ok ok ok ok ok ok
kK Kk ok ok ko k ok ok ok ok

* 3 * Maryland Ave.* 2 * 1185.,97 * 1155.77 % 0+21 * 0430 * 0.02 * 11.14 * 128.60 *

6.26 * 68.00 *

* 3 * Maryland Ave.* 1 3 1155:%65 * 1155.52 #* 0.13 * w % 12..79 * 126.46 *

6.75 * 68.00 *

* 2 * Maryand Ave.* 3 * 1156.27 * 1156.26 * 0,01 * 0,05 * 0.00 * 0,19 * 3227 * 1.54
N 68.00 *

* 2 * Maryand Ave.* 2 ¥ 1156,21 * 1156518 * 0.04 * 0.04 * 0:00 * 1:81 » 77.43 * 3:76
¥ 68.00 *

* 2 * Maryand Ave.* 1 * 1156.17 * 1156.14 * 0.03 * L X 4.30 * 74,29 * 4.41
d 68.00 *

%o * 54th Ave. ¥ 3 i 1156.21 *~ 1156.18 * 0:02 * 003 * 0+00 * 1:28 = 46.43 * 15:28
* 74.42 *

Ll | * 54th Ave. ¥ 2 ¥ 1156.18 ¥ 1156.16 * 0.02 * 0.02 * 0.00 * 4.20 * 57.32 * 1.48
* 80.00 *

L * 54th Ave. ¥ 1 % 1156.16 * 1156.14 * 0.01 * ¥ k 4.99 * 50%10 * 791

% 80.00 *
ook ok ok ok kKK K Ak ok ok ok ok H AR A H KA R AR A KAk Aok ok ok ok ok ok ko ko ko ko k ok k k% % %k bk ok o o ok ok o sk ok ok ok sk ok ok ok ok ok ok ok ok ok Sk sk Sk sk sk sk Sk ok ok ok Rk ok ok ok kb ok Sk ko sk ok ok ok ok Sk sk ok ok ok kb Sk ok ok ok ke ko ok Sk ok
ok ke ok ok ok ok ok ok ok ok ok ok
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HEC-RAS Plan: 54thMaryind

Profile: PF 1

River

eac

() :

1155.97

42.06

0.83

1154.69 1185.77 1155.69 0.003041 3.80

1154.19 1155.52 1155.28 1155.65 0.001400 3.01 53.21 68.00 0.59
1155.19 1156.26 1156.27 0.000149 0.88 41.00 68.00 0.19
1154.84 1156.18 1156.21 0.000308 1.56 57.59 68.00 0.28
1154.78 1156.14 1156.17 0.000212 1.38 66.20 68.00 0.24
1155.15 1156.18 1156.21 0.000308 1.30 54.01 74.42 0.27
1154.97 1156.16 1156.18 0.000244 1.29 55.04 80.00 0.25
1154.80 1156.14 1156.16 0.000108 0.96 75.55 80.00 0.17




HEC-RAS Plan: 54thMaryind  Profile: PF 1

“  River

River

| Frotnloss | C&ELoss |

QLeft

| QChannel

1166.97

1155.77

0.21

0.02

11.14

1155.65 1165.52 0.13 12.79 126.46
11566.27 1156.26 0.01 0.05 0.00 0.19 32.27
1156.21 11566.18 0.04 0.04 0.00 1.81 77.43
1156.17 1156.14 0.03 4.30 74.29
1156.21 1156.18 0.02 0.03 0.00 1.28 46.43
1156.18 1156.16 0.02 0.02 0.00 4.20 57.32
1156.16 1156.14 0.01 4.99 50.10




54th Ave.

Maryland Ave. Maryand A%e.




Grand Ave @ 55th Ave & Maryland Ave Plan: Existing 54th Ave/Maryland Ave

Maryland Ave.
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Grand Ave @ 55th Ave & Maryland Ave Plan: Existing 54th Ave/Maryland Ave
54th Ave.
Legend
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Elevation (ft)

Elevation (ft)
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Grand Ave @ 55th Ave & Maryland Ave
Station 123+65 (West of 54th Ave)
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Appendix J
Retention Basin Analysis (100-year, 2-hour)
(Including Plans and Elevations)
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Claremont Street V-Ditch
Cross Section for Triangular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

Claremont Street V-Ditch
Triangular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient
Slope

0.035

0.005200 ft/ft

Depth 0.83 ft
Left Side Slope 0.50 V:H
Right Side Slope 0.25 V:H
Discharge 3.41 cfs
\ Z /
0.83 ft
Vi B
H:1
NTS
r:\11344239\drn\haestad\fmv\granda~1.fm2 BRW Inc

06/28/02 09:53:52 AM

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

Project Engineer: David Schaub
FlowMaster v6.0 [614b]
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Claremont Street V-Ditch
Worksheet for Triangular Channel

Project Description

Worksheet Claremont Street V-Ditch
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.035
Slope 0.005200 ft/ft
Left Side Slope 0.50 V:H
Right Side Slope 0.25 V:H
Discharge 3.41 cfs
Results
Depth 0.83 ft
Flow Area 2.1 ft2
Wetted Perimeter 5.29 ft
Top Width 4.99 ft
Critical Depth 0.60 ft
\Y Critical Slope 0.028752 ft/ft
Velocity 1.64 ft/s
o 1 Velocity Head 0.04 ft
N Specific Energy 0.87 ft
Froude Number 0.45
;Q) Flow Type Subcritical
Project Engineer: David Schaub
r:\11344239\drn\haestad\fmv\granda~1.fm2 BRW Inc

FlowMaster v6.0 [614b]
06/28/02 09:53:16 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page T~eid
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Claremont Street V-Ditch
Rating Table for Triangular Channel

Project Description

Worksheet Claremont Street V-Ditch
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.035
Slope 0.005200 ft/ft
Left Side Slope 0.50 V:H
Right Side Slope 0.25 V:H
Attribute Minimum Maximum Increment
Discharge (cfs) 0.00 4.00 0.25
Discharge Depth Velocity Flow Wetted Top
(cfs) (ft) (ft/s) Area Perimeter Width
(ft2) (1) (ft)
== 0.00 0.00 0.00 0.0 0.00 4.99
~J 0.25 0.31 0.85 0.3 1.99 1.87
0.50 0.41 1.02 0.5 2.58 2.43
% 0.75 0.47 1.12 0.7 3.00 2.83
; 1.00 0.53 1.21 0.8 3.34 3.15
= 1:26 0.57 1.28 1.0 3.63 3.43
A 1.50 0.61 1.34 1.1 3.89 3.67
1.75 0.65 1.39 1.3 4.12 3.89
2.00 0.68 1.44 1.4 4.33 4,09
2.25 0.71 1.48 1.5 4.53 4.27
2.50 0.74 1.52 1.6 4.71 4.44
2.75 0.77 1.56 1.8 4.88 4.61
3.00 0.79 1.59 1.9 5.04 4.76
3.25 0.82 1.62 2.0 5.20 4.90
3.50 0.84 1.65 2.1 5.34 5.04
3.75 0.86 1.68 2.2 5.48 5.17
4.00 0.88 1.71 2.3 5.62 5.30
Project Engineer: David Schaub
r:\11344239\drn\haestad\fmv\granda~1.fm2 BRW Inc FlowMaster vB8.0 [814b]
06/28/02 09:53:36 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page +efl ___
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Appendix K
Rainfall Intensity Calculations




ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA
Project No. TRACS No.
Project Name 55TH AVE. & MARYLAND AVE. Date APRIL 5, 2002
Location GRAND AVE. (US60)
Designer REZA SHEIBANI Checker DAVE J. SCHAUB
Figure 1-2

Rainfall Depth-Duration-Frequency (D-D-F) Worksheet

E

Determine rainfall depths from the isopluvial maps (Appendix):

2-year, 6-hour P26 = 1.20
2-year, 24-hour P 2,24 = 1.40
100-year, 6-hour P 100, 6 = 3.00
100-year, 24-hour P 100, 24’ = 3.80
Compute the following:
2-year, 1-hour -0.011+ 942(P, ¢) ° = -0.011 + 942 ( 120)°7 = 0.96
(P2, 24) 1.40
100-year, 1-hour 0.494+ 755(P100,67) 2 = 0.494 + 755 ( 300 ) °? = 2.28
(P00, 247) 3.80
2-year, 2-hour .341(P,, 6) + .659(P;, 1) = 0341 ( 120 ) + 0.659 ( 096 ) = 1.04
2-year, 3-hour -569(Pz,¢) + -431(P2, 1) = 0569 ( 120 ) + 0431 ( 096 ) = 1.10
2-year, 12-hour -500(P;, ¢) + .500(P;, 24) = 0500 ( 120 ) + 0500 ( 1.40 ) = 1.30
100-year, 2-hour -341(Pyp0, ) + -431(P100, 1) = 0341 ( 300 ) + 0659 ( 228 ) = 253
100-year, 3-hour -569(P100,6) + -431(P100, 1) = 0569 ( 300 ) + 0431 ( 228 ) = 2.69
100-year, 12-hour -500(P400, 5) + -500(P100, 247) = 0500 ( 3.00 ) + 0500 ( 380 ) = 3.40

Note: 5" denotes 5 mintes, etc; 1’ denotes 1 hour, etc.
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Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet
(Continued)

Determine the short-duration zone (Figure 1-1):
Zone = 8

Determine the short-duration rainfall ratios (Table 1-1):

Duration Ratio
(Minutes) 2-year 100-year
5 A= 0.34 E= 0.30
10 B= 0.51 F= 0.46
15 C= 0.62 G= 0.59
30 D= 0.82 = 0.80
Compute the following:
2-year, 5-min (A) (P2, 1) = 0.34 * 0.96 P25 0.33
2-year, 10-min (B) (p2,1) = 0.51 : 0.96 Py 100 0.49
2-year, 15-min (C) (P2,4) = 0.62 E 0.96 P2, 15 0.59
2-year, 30-min (D) (P2, 1) = 0.82 * 0.96 P2, 30 0.79
100-year, 5-min (E) (P10o, 1) = 0.30 : 2.28 Pioo, s 0.68
100-year, 10-min (F) (Py00, 1) = 0.46 * 2.28 P00, 100 1.05
100-year, 15-min (G) (P10o, 1) = 0.59 £ 2.28 Pioo, 15° 1.35
100-year, 30-min (H) (P10, 1) = 0.80 * 228 P00, 300 1.83

Note: 5" denotes 5 minutes, etc; 1’ denotes 1 hour, etc.
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Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet
(Continued)

L

For any flood frequency (T-yr) other than 2-year or 100-year, calculate the rainfall depth for each rainfall duration
(t) by the following equation:

Py, = X) (Pz,z) + (Y) (P100, 1)

where X and Y for a selected frequency (T-yr) are:

Frequency

(T-yn) X Y

S5-year 0.674 0.278

10-year 0.496 0.449

25-year 0.293 0.669

50-year 0.146 0.835

500-year -0.337 1.381
Selected frequency (T-yr) = 5 yr Xi= 0.674 Y= 0.278
5-min (X) (P2, 5) + (Y) (P100,5) = ( 0674 )( 033) +( 0278)( 068) |Pss = 0.41
10-min (X) (P2, 10°) + (Y) (P100, 107) = ( 0674 ) ( 049 ) +( 0.278 ) ( 1.05 ) Ps, 100 = 0.62
15-min (X) (P2, 15*) + (Y) (P100, 15°) = ( 0674 )( 059) +( 0278)( 135) |Psis = 0.77
30-min (X) (P2, 30:) + (Y) (P00, 30°) = ( 0674)( 079) +( 0278)( 183) |Pszp = 1.04
1-hour (X) (P2, 1) + (Y) (Py00,+) = ( 0674 )( 096 ) +( 0278 )( =228) |Ps+ = 1.28
2-hour (X) (P2,2) + (Y) (Py00,2) = ( 0674 )( 104) +( 0278)( 253) |Ps2 = 1.40
3-hour (X) (P2,3) + (Y) (P100,3) = ( 0674)( 110) +( 0278)( 269) |Psz = 1.49
6-hour (X) (P2, 6) + (Y) (P00, 6) = ( 0674 ) ( 120 ) +( 0278 ) ( 3.00 ) (Pse = 164
12-hour (X) (P2, 12) + (Y) (P100, 12) = ( 0674 )( 130) +( 0278)( 340) |Ps1> = 1.82
24-hour (X) (P2, 24) + (Y) (P100, 24) = ( 0674 )( 140) +( 0278 )( 380 ) |Psose = 2.00

Note: 5" denotes 5 minutes, etc; 1’ denotes 1 hour, etc.

2.9




Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet
(Continued)

1

For any flood frequency (T-yr) other than 2-year or 100-year, calculate the rainfall depth for each rainfall duration
(t) by the following equation:

P 1= (X) (P2,) + (Y) (P100,0)

where X and Y for a selected frequency (T-yr) are:

Frequency

(T-yr) X Y

5-year 0.674 0.278

10-year 0.496 0.449

25-year 0.293 0.669

50-year 0.146 0.835

500-year -0.337 1.381
Selected frequency (T-yr) = 10 yr X= 0.496 Y= 0.449
5-min (X) (P2, 5) + (Y) (Py00,5°) = ( 049 )( 033) +( 0449 ) ( 068 ) |Pyos = 0.47
10-min (X) (P2, 10°) + (Y) (P100, 10°) = ( 0.496 ) ( 049 ) +( 0.449 ) ( 1.05 ) |Pig10c = 0.71
15-min (X) (P2, 15") + (Y) (P00, 15°) = ( 049 )( 059 ) +( 0449 ) ( 135) [Pyg1s = 0.90
30-min (X) (P2, 30°) + (Y) (P100, 30°) = ( 049 )( 079 ) +( 0449 ) ( 183 ) [Pysr = 1.21
1-hour <) (P, v) + (Y) (P10, 1) = ( 049 )( 096 ) +( 0449 ) ( 228) [Py = 1.50
2-hour (X) (P2,2) + (Y) (P00, 2) = ( 049 )( 104 ) +( 0449 )( 253) [Pz = 1.65
3-hour (X) (P2, 3) + (Y) (P10, 3) = ( 049 )( 110) +( 0449 )( 269) [Pz = 1.75
{{6-hour (X) (P2, 6) + (Y) (P00, 6) = ( 0.496 ) ( 120 ) +( 0.449 ) ( 3.00 ) [Pioe = 1.94
12-hour (X) (P2, 12) + (Y) (P100,12) = ( 049 )( 130) +( 0449 )( 340) [Pz = 217
24-hour (X) (P2, 24) + (Y) (P100, 24) = ( 049 )( 140) +( 0449 ) ( 380 ) |Pioze = 2.40

Note: 5" denotes 5 minutes, etc; 1’ denotes 1 hour, etc.
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Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet
(Continued)
EiiPanin: 1

For any flood frequency (T-yr) other than 2-year or 100-year, calculate the rainfall depth for each rainfall duration

(t) by the following equation:
Pr,1= (X) (P20 + (Y) (P10, )

where X and Y for a selected frequency (T-yr) are:

Frequency

(T-yr) X Y

5-year 0.674 0.278

10-year 0.496 0.449

25-year 0.293 0.669

50-year 0.146 0.835

500-year -0.337 1.381
Selected frequency (T-yr) = 25 yr X = 0.293 Y= 0.669
5-min X) (P2, 5) + (Y) (P00, 5) = ( 0293 )( 033) +( 0669 )( 068) [Pxs = 0.55
10-min (X) (P2, 10?) + (Y) (P10, 10°) = ( 0293 )( 049 ) +( 0669 )( 1.05) |Pxi = 0.85
15-min (X) (P2_15')+(Y) (P1oo_15') = ( 0.293 ) ( 0.59 ) +( 0.669 ) ( 1.35 ) P25_15' = 1.07
30-min (X) (P2, 30") + (Y) (P10, 30?) = ( 0293)( 079) +( 0669 )( 1.83) [Pwszp = 1.45
1-hour (X) (P2, 1) + (Y) (P00, 1) = ( 02903 )( 09 ) +( 0669 )( 228) |Pxsy = 1.81
2-hour (X) (P2, 2) + (Y) (Py00, 2) = ( 0293 )( 104) +( 0669 )( 253) [Pszr = 2.00
3-hour (X) (P, 3) + (Y) (P100, 3) = ( 0293 )( 110) +( 0669 )( 269 ) [Pxzy = 212
l6-howr (X) (P2,6) + (Y) (P100,6) = ( 0293)( 120) +( 0669 )( 3.00) [Pse = 236
12-hour (X) (P2, 12) + (Y) (P10, 12) = ( 0293 )( 130) +( 0669 ) ( 340) |Psi1z = 2.66
24-hour (X) (P2, 24) + (Y) (P100, 247 = ( 0293 )( 140) +( 0669 )( 380 ) [Pso = 295

Note: 5" denotes 5 minutes, etc; 1’ denotes 1 hour, etc.
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Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet
(Continued)

For any flood frequency (T-yr) other than 2-year or 100-year, calculate the rainfaii depth for each rainfall duration
(t) by the following equation:

Pr.1=(X) (P2,1) + (Y) (P100,0)

where X and Y for a selected frequency (T-yr) are:

Frequency

(T-yr) X Y

15—year 0.674 0.278

10-year 0.496 0.449

25-year 0.293 0.669

50-year 0.146 0.835

500-year -0.337 1.381
Selected frequency (T-yr) = 50 yr X= 0.146 Y= 0.835
5-min (X) (P2, 5) + (Y) (P00, 57) = ( 0146 )( ©033) +( 0835 )( 068) [Psos = 0.62
10-min (X) (P2,10") + (Y) (P100, 107) = ( 0146 ) ( 049 ) +( 0.835 ) ( 1.05 ) [Pso100 = 0.95
15-min (X) (P2, 15°) + (Y) (P00, 15%) = ( 0.146 ) ( 059 ) +( 0.835 ) ( 135 ) |Pso1s = 1.21
30-min (X) (P2, 30") + (Y) (P100, 50°) = ( 0146 )( 079) +( 083 )( 183 ) |Psosr = 1.64
1-hour (X) (P, ) + (Y) (Py00,1) = (0146 )( 096) +( 0835 )( 228) |[Por = 2.05
2-hour (X) (P2,2) + (Y) (P00, 2) = (0146 )( 104) +( 0835 )( 253) [Pso> = 2.26
3-hour (X) (P2,3) + (Y) (Py00,3) = ( 0146 )( 110) +( 0835 )( 269 ) [Psoz = 2.41
6-hour (X) (P2, ) + (Y) (P100,6) = ( 0146 )( 120) +( 0835 )( 300) |Pos = 2.68
12-hour X) (P2,12) + (Y) (P100,12) = (0146 )( 130) +( 083 )( 340 ) (Pso1z = 3.03
24-hour (X) (P2, 2¢) + (Y) (P00, 24) = ( 0146 )( 140) +( 0835 )( 380 ) [Psoosr = 3.38

Note: 5" denotes 5 minutes, etc; 1’ denotes 1 hour, etc.
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Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet
(Continued)

For any flood frequency (T-yr) other than 2-year or 100-year, calculate the rainfall depth for each rainfall duration

(t) by the following equation:
Pr,1=(X) (P20 + (Y) (P100,0)

where X and Y for a selected frequency (T-yr) are:

Frequency

(T-yr) X Y

i5-year 0.674 0.278

10-year 0.496 0.449

25-year 0.293 0.669

50-year 0.146 0.835

500-year -0.337 1.381
Selected frequency (T-yr)= 500 yr X= -0.337 Y= 1.381
5-min (X) (P2,57) + (Y) (P30, 57) = (-0337)( 033) +( 1381 )( 068 ) |Psos = 0.84
10-min (X) (P2,10") + (Y) (P100,107) = (-0337)( 049) +( 1381 ) ( 1.05) [Psoo1o0 = 1.29
15-min (X) (P2, 15°) + (Y) (P00, 157) = (-083% )( 059) +( 1381 )( 135 ) |Pspo1s = 1.66
30-min (X) (P2, 50} + (Y) (P100,307) = (-0837)( 079) +( 1381 ) ( 183 ) [Psoozr = 2.26
1-hour (X) (Pz,1) + (Y) (Py00, ) = (-033%7)( 096) +( 1381 )( 228 ) (Psor = 2.83
2-hour (X) (Pz,2) + (Y) (Py00, 2) = (-0337)( 104) +( 1381 )( 253 ) [Pswzr = 3.14
3-hour (X) (P2, 3) + (Y) (P100, 3) = (0337 )( 110) +( 1381 ) ( 269 ) [Psooz = 3.35
6-hour (X) (P2, 6) + (Y) (P100, 5) = (-0837)( 120) +( 1381 ) ( 300) [Pswos = 3.74
12-hour (X) (P2, 12) + (Y) (Py00,12) = (0337 )( 130) +( 1381 ) ( 340 ) |[Pswo12 = 4.26
24-hour (X) (P2, 24) + (Y) (P100,24) = (-0337)( 140 ) +( 1381 )( 380 ) [Pswoosr = 4.78

Note: 5" denotes 5 minutes, etc; 1’ denotes 1 hour, etc.
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Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet
(Continued)

PaE:

Tabulate the rainfall Depth-Duration-Frequency statistics below:

Rainfall Depth, in inches
Frequency, in Years
{Duration 2 5 10 25 50 100 500
5-min 0.33 0.41 0.47 0.55 0.62 0.68 0.84
10-min * 0.49 0.62 0.71 0.85 0.95 1.05 1.29
15-min 0.59 0.77 0.90 1.07 1.21 1.35 1.66
30-min * 0.79 1.04 1.21 1.45 1.64 1.83 2.26
1-hour 0.96 1.28 1.50 1.81 2.05 2.28 2.83
2-hour 1.04 1.40 1.65 2.00 2.26 2.53 3.14
3-hour 1.10 1.49 1.75 2.12 2.41 2.69 3.35
6-hour 1.20 1.64 1.94 2.36 2.68 3.00 3.74
12-hour 1.30 1.82 217 2.66 3.03 3.40 4.26
24-hour 1.40 2.00 2.40 2.95 3.38 3.80 478

* Note: 10-min and 30-min values are not coded into the PH record
5" denotes 5 minute, etc; 1’ denotes 1 hour, etc.

Rainfall lntensity-Duration-Frequency (D-D-F) Worksheet

E PaiE
Tabulate the rainfall Intensity-Duration-Frequency statistics below:
Rainfall Intensity, in inches/hour
Frequency, in Years

fiDuration 2 5 10 25 50 100 500
5-min 3.91 4.92 5.63 6.64 7.43 8.22 10.03
10-min 2.93 3.73 4.28 5.07 5.69 6.30 7.71
15-min 2.38 3.10 3.60 4.30 4.84 5.39 6.64
30-min 1.57 2.07 242 2.90 3.28 3.65 4.51
1-hour 0.96 1.28 1.50 1.81 2.05 2.28 2.83
2-hour 0.52 0.70 0.83 1.00 1.13 1.26 1.57
3-hour 0.37 0.50 0.58 0.71 0.80 0.90 1.12
6-hour 0.20 0.27 0.32 0.39 0.45 0.50 0.62
12-hour 0.11 0.15 0.18 0.22 0.25 0.28 0.35
24-hour 0.06 0.08 0.10 0.12 0.14 0.16 0.20

* Note: 10-min and 30-min values are not coded into the PH record
5" denotes 5 minute, etc; 1’ denotes 1 hour, etc.
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