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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 55th/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 55th Avenue 
and Maryland Avenue (MP 155.4) The project area along Maryland Avenue, as shown in 
Figure 2, starts at 54th Avenue and ends at 57'h 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 55th Avenue (south of Grand Avenue) will not have access to Grand 
Avenue. An east-west connector street (Claremont Street) between 55th Avenue and 57'h 
Avenue will provide access to the south leg. 

The north leg of 55th 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'h Avenue and 54th 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. 

R:\11 344239\Drn\DrainageRpt29Sep2002\DRNRPT55thAVEMarylandAVE.doc 1 
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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. 

R:\ 11344239\Dm\DrainageRpt29Sep2002\0RNRPT55thAVEMarylandAVE. doc 2 
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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)/ 55TH 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/55th/Maryland Avenue intersection. 

Interpolation of the Maryvale ADMS peak runoffs was necessary to develop a 
concentration point at the half-mile Grand/55th/Maryland 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/551

h 

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 site is based on on-site flows within the 
area bounded by Grand Avenue on the west, 51 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. 

R:I11344239\Dm\DrainageRpt29Sep2002\DRNRPT55thAVEMarylandAVE.doc 6 
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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 with in 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 1 0-year storm event. 

The on-site drainage system for the Grand/551h/Maryland Avenue project is shown in 
Appendix A. These systems are: 

• Maryland Avenue System: Install an on-site storm drain system from 57'h Avenue to 
the west curb return of Sierra Vista Drive (currently 541h Avenue) that meets current on
site drainage criteria. From the west curb return of Sierra Vista Drive (currently 541h 
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 L T & RT) . 

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

• 5Sh A venue Connection to Grand A venue: 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 wil l 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 ~onding areas, one at 57'h 
Avenue and one halfway between 57'h Avenue and 541 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 541h 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 541

n Avenue will be captured by two 
curb-opening catch basins near the north end of the reconstructed 541h 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 541h 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 1 00-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 

R:l 11344239\Dm\DrainageRpt29Sep2002\DRNRPT55thAVEMarylandAVE.doc 7 
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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 
Time of concentration 
Rainfall intensity (1 0 yr.) 
Rainfall intensity (50 yr.) 
Runoff Coefficients 

1 0-year and (check tor 50 year) 
10 minutes 
4.28 inches/hr. Max. 
5.69 inches/hr Max. 
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: 

where, 

O=CIA 

Q = the peak discharge in cts, of selected return period 

C = Rational Method runoff coefficient 

I = 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: 

where, Tc = time of concentration, in hours 

L = the length of the longest flow path, in miles 

Kb =the watershed resistance coefficient from Table 2-1 

S =the slope of the longest flow path, in feet/mile 

I = the average rainfall intensity, in inches/hr, for a duration of rainfall 
equal to Tc 

R:\11 344239\Drn\DrainageRpt29Sep2002\DRNRPT55thAVEMarylandAVE.doc 8 
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This method calculates a Tc through an iterative process because Tc is based on an 
intensity (I), which varies with Tc. The minimum Tc used for calculation was ten minutes. All 
pavement drainage areas analyzed had a Tc 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 1 00 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 1 0-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 

Type 

Curb-opening 
Grate inlets 
Slotted drain 
Slotted drain/Grate inlets 

A:I11344239\Dm\DrainageRpt29Sep20021DRNRPT55thAVEMarylandAVE.doc 9 

Inlet Capture Ratio 

Sump On-Grade 

80 80 
50 50 
50 67 

50/50 67/50 



I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• 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 1 0-year event and checked for the 50-year event. 
The drainage areas, peak discharges (1 0-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 A DOT'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 

Concrete Pipe 
Cast-in-Place Concrete Pipe 
Plastic Pipe, Smooth 

Manning's "n" 

0.012 
0.014 
0.012 

A:\11 344239\Dm\DrainageRpt29Sep2002\DANAPT55thAVEMarylandAVE.doc 1 Q 
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• Pipe Size Design 

Pipe size selection was based on full flow with the 1 0-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: 

• Required Storage Volume: The retention basin will be sized to retain, as a minimum, 
·1 00% of the 1 00-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 1 00-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: At inlet and outlet point, erosion control items, such as rip rap, 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. 

R:\113442391Dm\DrainageRpt29Sep2002\DRNRPT55thAVEMaryfandAVE.doc 12 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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 1 00-year event. Therefore, the drainage system west of Grand 
Avenue can be designed to accommodate the local1 00-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 1 00-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 sih 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 1 00-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 st Avenue and Grand Avenue embankments, is contained in Appendix 
I. 

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 1 00-year off-site flows 
(estimated at 146 cfs) through the Maryland Avenue embankment area. The remaining 
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169 cfs along 551h 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 1 O'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 1 00-year event. Earthen 
retention basins will be installed at the entrance/discharge ends of the box culvert. A 
drainage system consisting of catch basins and a channel will collect the street flow 
from north on 54th 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 1 00-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/541h 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/54th 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/54th 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 1 00-year storm event. Even with this drop in 
elevation, the potential for flooding of adjacent homes still exists. 
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Location Station 

-Ui Maryland Ave 126+10 

86' North of 
54th Ave Existing 

Maryland Ave 

52+75 or 319' 

54th Ave 
North of 
Existing 
Maryland Ave 

WSE summary 

Summary 
of 

100-Year Water Surface Elevations 
for 

Existing and Proposed Conditions 
at 

Critical Locations 

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 1 00-Year WSE is lower than 
1156.14 1155.66 -0.48 existing WSE because of the improved outfall under Maryland Avenue (2-1 O'x4' CBC 

with less tailwater than existing conditions). 

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

1156.14 1155.66 -0.48 
surface elevation will be the same as on Maryland, Station 126+ 10 by equalization 
through CB 27. 

North End of 54th Street Reconstruction. Proposed WSE is lower than existing 100-Year 

1156.18 1155.79 -0.39 
WSE because of the improved outfall under Maryland Avenue (2-1 O'x4' CBC with less 
tailwater than existing conditions) . 
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Roadway Drainage System and 

Drainage Area Map 
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Appendix 8 
Roadway Typical Sections and 

Drainage Typical Sections 
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Type A UAG Delo/1 220 
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·:r~~ "·- --

New 5 · Core Sidewalk 
/JAG Detail 230 

New Cone Curb & Culler 
Type A /JAG Detail 220 
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Varies 
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MaxWe I I IV Ora i nage System Deta i I And Specificati ons 

0 MANH(l. ( CONE - ~IF lEO fLAT 
BOT TOW. 

0 ~I S TURE lof:..cBRAN( - 6 lolll PLASTIC. 
PL AC( SECURELY AGAINST CONE ANO 
HCX..E SIOEWA.LL. .. 
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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 
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• Ten-Year Storm Event 



~ - - -·-- ... - - .. - ... --- - .. --
STORM SEWER RUNOFF CALCULATION RECORD 

LOCATION DATA DESIGN DATA 

STREET 55TH AVE, & MARYLAND AVE. FREQUENCY 10 years 

LOCATION MARYLAND AVE. P6• 1.94 Inches P24• 2.40 Inches P1• 

PROJ. NO. 

RUNOFF CALCULATIONS 

DRAINAGE AREA PAVEMENT SLOPES & SPREAD (1) PAVEMENT DESERT LAN DSCAPING 

CB· NO. Station ACRES sx SL T c A CA c A 

1 105+00 103+30L 0.24 0.95 0.24 0.23 0.70 0.00 

2 107+66 105+00L 0.39 0.95 0.39 0.37 0.70 0.00 

51 (3) 106+45R 1.27 0.95 0.00 0.00 0.70 1.27 

3 108+10 107+66R 0.06 0.95 0.06 0.06 0.70 0.00 

4 109+45 108+10R 0.19 0.95 0.19 0.18 0.70 0.00 

5 114+00 109+45R 0.65 0.95 0.65 0.62 0.70 0.00 

6 114+00 118+70R 0.67 0.95 0.67 0.64 0.70 0.00 

7 118+70 121+70R 0.33 0.95 0.33 0.31 0.70 0.00 

a 120+33 122+50L 0.15 0.95 0.15 0.14 0.70 0.00 

SC·1 W 123+60 125+50L 0.14 0.95 0.14 0.13 0.70 0.00 

SC·1 E 126+15 125+50L 0.05 0.95 0.05 0.05 0.70 0.00 

9 W 121+70 125+78R 0.29 0.95 0.29 0.28 0.70 0.00 

9E 129+45 125+78R 0.26 0.95 0.26 0.25 0.70 0.00 

10 143+50 126+15L 1.23 0.95 1.23 1.17 0.70 0.00 

SL: Longitud inal Slope T: Spread (feet) 

Computed by: RS 

Sx: Cross-Slope 

Date: SEPTEMBER 30, 2002 Checked by: 

Sruncal.xl s 

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 

CA c A 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.89 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

. 0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

CB: Catch Basin 

DJS 

1.50 Inches 

Tc 

CA SUM CA min 

0.00 0.23 10 

0.00 0.37 10 

0.00 0.89 10 

0.00 0.06 10 

0.00 0.18 10 

0.00 0.62 10 

0.00 0.64 10 

0.00 0.31 10 

0.00 0.14 10 

0.00 0.13 10 

0.00 0.05 10 

0.00 0.28 10 

0.00 0.25 10 

0.00 1.17 10 

SC : Scupper 

- -- -
BRW INC. 

Engineering 

Transportation 

Planning 

Url>an Desien 

Landscape Architect• 

INTENSITY a (2) 

lncheslhr cfs 

4.28 0.98 

4.28 1.59 

4.28 3.80 

4.28 0.24 

4.28 0.77 

4.28 2.64 

4.28 2.72 

4.28 1.34 

4.28 0.61 

4.28 0.57 

4.28 0.20 

4.28 1.18 

4.28 1.06 

4.28 5.00 



- - - - -· - - - ~ -· .. --- - - ---
STORM SEWER RUNOFF CALCULATION RECORD 

LOCATION DATA DESIGN DATA 

STREET 55TH AVE. & MARYLAND AVE. FREQUENCY 10 yearo 

LOCATION SIERRA VISTA DR. P6= 1.94 Inches P24= 2.40 Inches PI= 

PROJ. NO. 

RUNOFF CALCULATIONS 

DRAINAGE AREA PAVEMENT SLOPES & SPREAD (1) PAVEMENT DESERT LANDSCAPING 

CB- NO. Station ACRES sx SL T c A CA c A 

21 w 71+00 71+61L 0.04 0.95 0.04 0.04 0.70 0.00 

21 E 74+03 71+61L 0.17 0.95 0,17 0.16 0.70 0.00 

22W 71+00 71+84R 0.09 0.95 0.09 0.09 0.70 0.00 

22 E 74+03 71+84R 0.16 0.95 0.16 0.15 0.70 0.00 

23 76+67L 0.00 0.95 0.00 0.00 0.70 0.00 

24 76+67R 0.00 0.95 0.00 0.00 0.70 0.00 

27 78+59L 0.00 0.95 0.00 0.00 0.70 0.00 

Sx: Cross-Slope SL: Longitudinal Slope T: Spread (teet) 

Computed by: RS Date: SEPTEMBER 30, 2002 Checked by: 

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 

CA c A 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

CB: Catch Basin 

DJS 

1.50 Inches 

Tc 

CA SUMCA min 

0.00 0.04 10 

0.00 0.16 10 

0.00 0.09 10 

0.00 0.15 10 

0.00 0.00 10 

0.00 0.00 10 

0.00 0.00 10 

SC: Scupper 

- - -
BRW INC. 

Engineerl ne: 

Trnnsportation 

PlanrUn ~: 

Urban Oesic:n 

Landscape Architects 

INTENSITY 0(2) 

lncheslhr cfs 

4.28 0.16 

4.28 0.69 

4.28 0.37 

4.28 0.65 

4.28 18.7 (4} 

4.28 18.7 (4) 

4.28 5 (4) 



- - .. - .. - - - .. --~ - - ~ 

LOCATION DATA DESIGN DATA 

STREET 55TH AVE. & MARYLAND AVE. 

LOCATION 54TH AVE. 

PROJ. NO. 

RUNOFF CALCULATIONS 

DRAINAGE AREA 

CB- NO. Station ACRES 

Ph 

PAVEMENT SLOPES & SPREAD Ill 

sx SL T 

STORM SEWER RUNOFF CALCULATION RECORD 

FREQUENCY 10 years 

1.94 Inches P24= 2.40 lncheo PI = 

PAVEMENT DESERT LANDSCAPING 

c A CA c A CA c A 

25 I 52+25R 0.00 0.95 0.00 0.00 0.70 0.00 0.00 0.00 0.00 

26 I 51+60L 0.00 0.95 0.00 0.00 0.70 0.00 

Sx: Cross-Slope SL: Longitudinal Slope T: Spread (feet) 

Computed by: RS Date: SEPTEMBER 30, 2002 Checked by: 

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 

0.00 0.00 0.00 

CB: Catch Basin 

DJS 

1.50 

CA 

0.00 

0.00 

- -·- - -
BRW INC. 

Enel neerine 

TnmsportAtlon 

Planning 

Inches Urban Oe.dcn 

Landscape Architects 

Tc INTENSITY 0 (2) 

SUMCA min lnches/hr cfs 

0.00 10 4.28 13.3 (4) 

0.00 10 4.28 11 .4 (4) 

SC : Scupper 
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• Fifty-Year Storm Event 
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STORM SEWER RUNOFF CALCULATION RECORD 

LOCATION DATA 

STREET 55TH AVE. & MARYLAND AVE. 

LOCATION MARYLAND AVE. 

PROJ. NO. 

RUNOFF CALCULATIONS 

DESIGN DATA 

FREQUENCY 50 years 

P6: 2.68 Inches P24= 3.38 Inches P1= 

DRAINAGE AREA PAVEMENT SLOPES & SPREAD (1) PAVEMENT DESERT LANDSCAPING 

CB-NO. Station ACRES sx SL T c A CA c A 

1 105+00 103+30L 0.24 0.95 0.24 0.23 0.70 0.00 

2 107+66 105+00L 0.39 0.95 0.39 0.37 0.70 0.00 

51 (3) 106+45R 1.27 0.95 0.00 0.00 0.70 1.27 

3 108+10 107+66R 0.06 0.95 0.06 0.06 0.70 0.00 

4 109+45 108+10R 0.19 0.95 0.19 0.18 0.70 0.00 

5 114+00 109+45R 0.65 0.95 0.65 0.62 0.70 0.00 

6 11 4+00 118+70R 0.67 0.95 0.67 0.64 0.70 0.00 

7 118+70 121+70R 0.33 0.95 0.33 0.31 0.70 0.00 

8 120+33 122+50L 0.1 5 0.95 0.15 0.14 0.70 0.00 

SC-1 W 123+60 125+50L 0.14 0.95 0.14 0.13 0.70 0.00 

SC-1 E 126+15 125+50L 0.05 0.95 0.05 0.05 0.70 0.00 

9W 121+70 125+78R 0.29 0.95 0.29 0.28 0.70 0.00 

9E 129+45 125+78R 0.26 0.95 0.26 0.25 0.70 0.00 

10 143+50 126+15L 1.23 0.95 1.23 1.17 0.70 0.00 

Sx: Cross-Slope SL: Longitudinal Slope T: Spread (feet) 

Computed by: · RS Date: SEPTEMBER 30, 2002 Checked by: 

NOTES: 

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

(2)- SEE HEC12 RESULTS FOR ACTUAL a INTERCEPTION AT CATCH BASIN 

(3)- OFF ROAD CATCH BASIN 

(4)- OFFSITE RUNOFF 100 YEAR 

CA c A 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.89 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

CB : Catch Basin 

DJS 

2.05 Inches 

Tc 

CA SUMCA min 

0.00 0.23 10 

0.00 0.37 10 

0.00 0.89 10 

0.00 0.06 ° 10 

0.00 0.18 10 

0.00 0.62 10 

0.00 0.64 10 

0.00 0.31 10 

0.00 0.14 10 

0.00 0.13 10 

0.00 0.05 10 

0.00 0.28 10 

0.00 0.25 10 

0.00 1.17 10 

sc: Scupper 

.. -
BRW INC. 

Engineerine: 

Transportation 

Planning 

Urban Design 

Landocape Archi tects 

INTENSITY a (2) 

inches/hr ci s 

5.69 1.30 

5.69 2.11 

5.69 5.06 

5.69 0.32 

5.69 1.03 

5.69 3.51 

5.69 3.62 

5.69 1.78 

5.69 0.81 

5.69 0.76 

5.69 0.27 

5.69 1.57 

5.69 1.41 

5.69 6.65 

-



- - - -· .. .. - .. .. .. .. - .. .. ... -
STORM SEWER RUNOFF CALCULATION RECORD 

LOCATION DATA DESIGN DATA 

STREET 55TH AVE. & MARYLAND AVE. FREQUENCY 50 years 

LOCATION SIERRA VISTA DR. P6: 2.68 Inches P24= 3.38 Inches P1 • 

PROJ. NO. 

RUNOFF CALCULATIONS 

DRAINAGE AREA PAVEMENT SLOPES & SPREAD (I ) PAVEMENT DESERT LANDSCAPING 

CB-NO. Station ACRES sx SL T c A CA c A 

21 w 71+00 71+61L 0.04 0.95 0.04 0.04 0.70 0.00 

21 E 74+03 71 +61L 0.17 0.95 0.17 0.16 0.70 0.00 

22W 71+00 71+84R 0.09 0.95 0.09 0.09 0.70 0.00 

22 E 74+03 71+84R 0.16 0.95 0.16 0.15 0.70 0.00 

23 76+67L 0.00 0.95 0.00 0.00 0.70 0.00 

24 76+67R 0.00 0.95 0.00 0.00 0.70 0.00 

27 78+59L 0.00 0.95 0.00 0.00 0.70 0.00 

SL: Longitudinal Slope T: Spread (feet) 

Computed by: RS 

Sx: Cross-Slope 

Date: SEPTEMBER 30, 2002 Checked by: 

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 

CA c A 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 
- - -

CB: Catch Basin 

DJS 

2.05 Inches 

Tc 

CA SUMCA min 

0.00 0.04 10 

0.00 0.1 6 10 

0.00 0.09 10 

0.00 0.15 10 

0.00 0.00 10 

0.00 0.00 10 

0.00 0.00 10 

SC: Scupper 

- - -
BRW INC. 

En&ineering 

Transportation 

Planning 

Urban Desi~;n 

Landscape Architects 

INTENSITY 0 (2) 

lnches/hr cis 

5.69 0.22 

5.69 0.92 

5.69 0.49 

5.69 0.86 

5.69 18.7 (4) 

5.69 18.7 (4) 

5.69 5 (4) 



~ - .. - .. - - ..... - - -- .. - -
STORM SEWER RUNOFF CALCULATION RECORD 

LOCATION DATA DESIGN DATA 

STREET 55TH AVE. & MARYLAND AVE. FREQUENCY 50 yearo 

LOCATION 54TH AVE. 

PROJ. NO. 

P6: 2.68 Inches P24= 3.38 lnche• PI• 

RUNOFF CALCULATIONS 

DRAINAGE AREA PAVEMENT SLOPES & SPREAD (1) PAVEMENT DESERT LANDSCAPING 

CB·NO. Station ACRES sx SL T c A CA c A 

25 52+25R 0.00 0.95 0.00 0.00 0.70 0.00 

26 51+60L 0.00 0.95 0.00 0.00 0.70 0.00 

Sx: Cross-Slope SL: Longitudinal Slope T: Spread (feet) 

Computed by: RS Date: SEPTEMBER 30, 2002 Checked by: 

Sruncal.xls 

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 

CA c A 

0.00 0.00 0.00 

0.00 0.00 0.00 

CB: Catch Basin 

DJS 

2.05 Inches 

Tc 

CA SUM CA min 

0.00 0.00 10 

0.00 0.00 10 

sc: Scupper 

- - -
BRW INC. 

En~neering 

Transportation 

Planning 

UrbAn Desien 

Landscape Architects 

INTENSITY a (2) 

inches/hr cfs ' 

5.69 13.3 (4) 

5.69 11.4 (4) 
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Appendix D 
Pavement Drainage Analysis (HEC-12) 

(Storm Inlet Calculations Record) 

• Ten-Year Storm Event 

• Fifty-Year Storm Event 
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• Ten-Year Storm Event 



- - .. .. 
LOCATION DATA 

STREET 

LOCATION 

PRO. NO. 

.. - - - -· - .. 
STORM SEWER INLET CALCULATION RECORD 

DESIGN DATA 

55TH & MARYLAND AVE. 

MARYLAND AVE. P6• 

PI • 

FREQUENCY 

1.94 Inches P24= 

1.50 Inches 

- .. ... 
10 years 

2.40 Inches 

STORM SEWER INLET CALCULATIONS 

Inlet a Corryovor Design a Inlet Curb Opening Wing / Slot Gutter Pavement Soread T(ftl 

No. Station Offset (cfs) (cfs) (cfs) Std. 

1 103+30 22.58' LT 0.98 0.0 0.98 3 

2 105+00 22.58' LT 1.59 0.0 1.59 3 

51 106+45 71'RT 3.80 0.0 3.80 2 

3 107+66 22.58' RT 0.24 0.0 0.24 3 

4 108+10 22.58' RT o.n 0.0 o.n 3 

5 109+45 22.58' RT 2.64 0.0 2.64 3 

6 118+70 22.58' RT 2.72 0.0 2.72 3 

7 121+70 22.58' RT 1.34 0.0 1.34 3 

8 122+50 22.58' LT 0.61 0.0 0.61 3 

SC·1 125+50 24'LT o.n 0.0 o.n 9 

9 125+78 22.58' RT 2.24 0.0 2.24 4 

10 126+15 22.58' LT 5.00 0.0 5.00 3 
---· -

Sx: Cross-slope Sl: Longitudinal Slope 

Computed by: ~ Date: SEPTEMBER 30, 2002 

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX B. 

L (ft) 

7 

7 

7 

11 

23 

23 

11 

7 

48 

43 

23 

L {ft) Type Sx 

3.5 E 16 0.020 

7.5E 16 0.020 

3.5 E 16 0.005 

7.5E 16 0.010 

19.5 E 16 0.025 

19.5W 16 0.025 

7.5W 16 0.020 

3.5W 16 0.020 

16 0.020 

19.5 16 0.020 

19.5 E 16 0.020 
- -

CB: Catch Basin 

Checked by: 

Sl Actual 

0.0166 5.91 

0.0369 5.81 

0.0473 4.38 

0.0473 5.20 

0.0475 5.87 

0.0500 5.89 

0.0353 5.51 

0.0284 4.11 

SAG 0.99 

SAG 2.15 

0.0020 16.56 

SC: Scupper 

DJS 

Allow 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

-

lnterC<Opted 

Flow(cfs) 

0.98 

1.59 

3.80 

0.24 

o.n 
2.64 

2.72 

1.34 

0.61 

o.n 
2.24 

5.00 

-

Flow by 

(cfs) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

.. 
BRW INC. 

Enr;tineering 

Transportation 

Plannln~ 

Urban Design 

-

Landscape Arch itects 

Notes 

OFFROAD CATCH BASIN 

FLOOD CONDITION 

1· ADOT C-15.30 ( SINGLE ) 

2· ADOT C-1 5.30 (DOUBLE ) 

6· MAG 531 11· ADOT C-05.10 ( SINGLE CURB TYPE A1) 

7· MAG 532 12· CONCRETE BARRIER 

16· MAG 220 (CURB & GUTIER TYPE A) 

17· ADOT C-1 5.91 

3· ADOT C-1 5.20 ( ONE WING ) 

4· ADOT C-1 5.20 (TWO WINGS) 

5· ADOT C-05.1 0 ( CURB & GUTIER TYPE D ) 

Stmswr.xls 

8· MAG 534, TypeE 13· ADOT C·15.10 ( SINGLE ) 

9· SCUPPER 14· ADOT C-05.10 (CURB & GUTIER TYPE B ) 

10· ADOT C-15.10 (Double ) 15· ADOT C..Q5.10 ( CURB & GUTIER TYPE C ) 

18· ADOT C-15.91 ( SPECIAL) 

19· ADOT C-1 5.80 

20· ADOT C-1 5.20 ( SUMP ONLY ) 

-



- - - - .. ... '- - - - -
STORM SEWER INLET CALCULATION RECORD 

LOCATION DATA 

STREET 

LOCATION 

PRO. NO. 

DESIGN DATA 

55 TH & MARYLAND AVE. 

SIERRA VISTA DR. P6• 

P1• 

STORM SEWER INLET CALCULATIONS 

FREQUENCY 

1.94 lnchoo P24: 

1.50 lnchea 

- - .. 
10 yearo 

2.40 lnchoa 

Inlet a carryover Dealgn a Inlet Curb Opening Wing/Slot Gutter Pavement Spread T(lt) 

No. Station ONset {cis) {cis) {cis) Std. 

21 71+61 22' LT 0.87 0.0 0.87 20 

22 71+84 22' RT 1.02 0.0 1.02 20 

23 76+67 24.58' LT 18.70 0.0 18.70 4 

24 76+67 24.58' RT 18.70 0.0 18.70 4 

27 78+59 84.42' LT 5.00 0.0 5.00 3 

Sx: Cross-slope Sl: Longitudinal Slope 

Computed by: ~ Date: SEPTEMBER 30, 2002 

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX B. 

L (11) 

3 

3 

19 

19 

11 

L (11) Type Sx 

16 0.020 

16 0.020 

7.5 16 0.020 

7.5 16 0.020 

7.5 N 16 0.020 

CB: Catch Basin 

Checked by: 

Sl Actual 

SAG 4.61 

SAG 5.18 

SAG 15.18 

SAG 15.18 

SAG 7.25 

SC: Scupper 

DJS 

Allow 

6.0 

6.0 

6.0 

6.0 

6.0 
-

-- -

Intercepted Flow by 

Flow(cls) (cis) 

0.87 0.0 

1.02 . 0.0 

18.70 0.0 

18.70 0.0 

5.00 0.0 
-----

-- -
BRW INC. 

En~::ineerinfl 

Transportation 

Plannln~ 

Urban Deolgn 

Landscape Architects 

Notes 

FLOOD CONDITION 

FLOOD CONDITION 

FLOOD CONDITION 

1· ADOT C·15.30 (SINGLE ) 

2- ADOT C-15.30 (DOUBLE) 

6- MAG 531 11· ADOT C..Q5.1 0 ( SINGLE CURB TYPE A 1 ) 

7· MAG 532 12· CONCRETE BARRIER 

16- MAG 220 (CURB & GUTIER TYPE A) 

17· ADOT C-15.91 

3- ADOT C-15.20 (ONE WING) 

4- ADOT C-15.20 (TWO WINGS ·, 

5- ADOT C-05.1 0 ( CURB & GUn ER TYPE D ) 

8· MAG 534, Type E 13· ADOT C·15.10 (SINGLE) 

9- SCUPPER 14· ADOT C..Q5.10 (CURB & GUTIER TYPE B) 

10· ADOT C-15.10 (Double) 15· ADOT C·05.10 (CURB & GUTTER TYPE C) 

18· ADOT C-15.91 (SPECIAL) 

19· ADOT C-15.80 

20· ADOT C-15.20 (SUMP ONLY ) 

-

I 



- - - - - - - - - - .. 
STORM SEWER INLET CALCULATION RECORD 

LOCATION DATA 

STREET 

LOCATICN 

PRO. NO 

DESIGN DATA 

55TH & MARYLAND AVE. 

54TH AVE. P6• 

PI• 

STORM SEWER INLET CALCULATIONS 

FREQUENCY 

1.94 lnchea P24z 

1.50 lnchea 

- - .. 
10 year• 

2.40 lnchea 

Inlet a Carryover Dealgn a Inlet Curb Opening Wing/Slot Gutter Pavement Scread T(ftl 

No. Station OtfSilt (cfs) (cfs) (cfs) Std. 

25 52+25 20'RT 13.30 0.0 13.30 3 

26 51+60 20'LT 11.40 o.o 11.40 3 

Sx: Cross-Slope Sl: Longitudinal Slope 

Computed by: ~ Date: SEPTEMBER 30, 2002 

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX B. 

L (ft) 

15 

15 

L (ft) Type Sx 

11.5 N 16 0.020 

11.5 N 16 0.020 

CB: Catch Basin 

Checked by: 

Sl Actual 

SAG 15.18 

SAG 15.10 

SC: Scupper 

DJS 

Allow 

6.0 

6.0 

- -

Intercepted Aowby 

Flow(cfs) (cfs) 

13.30 0.0 

11 .40 0.0 

.. -
BRW INC. 

En,lneerin' 

Transportation 

Plannln' 

Urban Deal)n 

Landscape Architects 

Notes 

FLOOD CONDITION 

FLOOD CONDITION 

1- ADOT C-15.30 (SINGLE) 

2- ADOT C-15.30 (DOUBLE) 

6- MAG 531 11· ADOT C-05.1 0 (SINGLE CURB TYPE A 1 ) 

7- MAG 532 12· CONCRETE BARRIER 

16· MAG 220 (CURB & GUTTER TYPE A ) 

17· ADOT C-15.91 

3- ADOT C-15.20 (ONE WING) 

4- ADOT C-15.20 (TWO WINGS) 

5- ADOT C-05.1 0 ( CURB & GUTTER TYPE D) 

8- MAG 534, Type E 13· ADOT C-15.10 (SINGLE) 

9· SCUPPER 14· ADOT C..Q5.10 (CURB & GUTTER TYPE B) 

10· ADOT C-15.10 (Double) 15· ADOT C..Q5.10 (CURB & GUTTER TYPE C) 

16· ADOT C-15.91 (SPECIAL) 

19· ADOT C-15.60 

20· ADOT C-15.20 (SUMP ONLY) 

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

sta 109+45R INPUT 

Page 1 

Intens.= 4.2& Cl=0.95 Al= 0.62 Qadd = 0.0 :;~;-;:pel= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 5 C2=0.70 A2= 0.00 Qrunoff= 2.5 Slope2= 0.0417 a = 2.00 Perim = 0.00 
Curb Opening C3=0.00 A3= 0.00 Grade = 0.0467 Slope3= 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 INPUT 
rntens.= 4. 28 Cl=0.95 Al= 0.18 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 4 C2=0.70 A2= 0.00 Qrunoff= 0.7 Slope2= 0.0417 a = 2.00 Perim = 0.00 
Curb Opening C3=0.00 A3= 0.00 Grade = 0.0473 Slope3= 0.0103 W = 1.42 Length=ll.OO 
......................................................................................... 

OUTPUT 
F1owby= 0.0 Qtotal= 0.7 Qint= 0.7 Flowby dn= 0.0 Deptb=O.lO Spread= 5.87 Veloc= 3.52 

Sta 107+66R INPUT 
Intens.= 4.28 Cl=0.95 AI= 0.06 Qadd = 
CB ID = 3 C2=0. 70 A2= 0.00 Qnmoff= 
Curb Opening C3=0.00 A3= 0.00 Grade = 

0.0 Slope!= 6.0000 Gutter= 1.42 Area = 0.00 
0.2 Slope2= 0.0417 a = 2.00 Perim = 0.00 
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 A1= 0.38 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 2 C2=0.70 A2= 0.00 Qrunoff= 1.6 Slope2= 0.0417 a = 2.00 Perim = 0.00 
Curb Opening C3=0.00 A3= 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 
Intens.= 4.28 Cl=0.95 
CB ID = 1 C2=0.70 
Curb Opening C3=0.00 

INPUT 
A1= 0.26 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
A2= 0.00 Qrunoff= 1.0 Slope2= 0.0417 a = 2.00 Peril = 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 Rational Method Manning's n Gutter=O.Ol2 Mar~ing'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 Drilin= 1 50 C·)J'I!:I-0J.rh= 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 
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PAVEMENT DRAINAGE PROGRAM - HEC-12 
Licensed to: BRW, Inc., Phoenix, AZ 8501Z 
Project : MARYLAND AVE. 

Sta 118+70R 

Page 1 

INPUT 
Intens.= 4.28 C1=0.95 Al= 0.64 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 iued = 0.00 
CB ID = 6 C2=0.70 A2= 0.00 Qrunoff= 2.6 Slope2= 0.0417 a = 2.00 Perim = 0.00 
CUrb Opening C3=0.00 A3= 0.00 Grade = 0.0500 Slope3= 0.0250 W = 1. 42 Length=23.00 

OOI'PUT 
Flowby= 0.0 Qtotal= 2.6 Qint= 2.6 Flowby dn= 0.0 Deptb=0.17 Spread= 5.89 Veloc= 5.79 

Sta 121+70R INPUT 
Intens.= 4.28 C1=0.95 A1= 0.33 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 7 C2=0.70 A2= 0.00 Qrunoff= 1.4 Slope2= 0.0417 a = 2.00 Perim = 0.00 
CUrb Opening C3=0.00 A3= 0.00 Grade = 0.0353 Slope3= 0.0200 W = 1.42 Length=11.00 

OUTPUT 
F1owby= 0.0 Qtota1= 1.4 Qint= 1.4 Flowby dn= 0.0 Depth=O.l4 Spread= 5.51 Ve1oc= 4.14 

Sta 125+78R 
Intens.= 4.28 Cl=0.95 
CB ID = 9 C2=0.70 
CUrb Opening C3=0.00 

INPUT 
Al= 0.55 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
A2= 0.00 Qrunoff= 2.3 Slope2= 0.0417 a = 2.00 Perim = 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 Deptb=0.09 Spread= 2.15 Veloc= 0.00 

Sta 122+501 INPUT 
Intens.= 4.28 Cl=0.95 A1= 0.15 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 8 C2=0.70 A2= 0.00 Qrunoff= 0.6 Slope2= 0.0417 a = 2.00 Perim = 0.00 
CUrb Opening C3=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 Deptb=0.11 Spread= 4.11 Veloc= 3.21 

Sta 125+501 INPUT 
Intens.= 4.28 C1=0.95 Al= 0.19 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID =SCI C2=0.70 A2= 0.00 Qrunoff= 0.8 Slope2= 0.0417 a = 2.00 Peril= 0.00 
CUrb Opening C3=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 Deptb=0.04 Spread= 0.99 Veloc= 0.00 

Sta 126+151 INPUT 
Intens.= 4.28 C1=0.95 Al= 1.22 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 10 C2=0.70 A2= 0.00 Qrunoff= 5.0 Slope2= 0.0417 a = 2.00 Perim = 0.00 
CUrb Opening C3=0.00 A3= 0.00 Grade = 0.0020 Slope3= 0.0200 W = 1.42 Length=23.00 

OUTPUT ii 

Flowby= 0.0 Qtotal= 5.0 Qint= 5.0 Flowby dn= 0.0 Depth=0.36 Spread= 16.56 Veloc= 1.80~ 
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PAVEMENT DRAINAGE PROGRAM - HEC-12 
Licensed to: BRW, Inc., Phoenix, AZ 85012 
Project : MARYLAND AVE. 

CRITERIA 

Page 2 

Runoff computed by Rational Method Manning's n Gutter=0.012 Manning 1s 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, AZ 
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PAVEMENT DRAINAGE PROGRAM - HEC-12 
Licensed to: BRW, Inc., Phoenix, AZ 85012 
Project : SIERRA VISTA DR. 

Sta 71+61L INPUT 

Page 1 

Intens.= 4.28 C1=0.95 A1= 0.21 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 21 C2=0.70 A2= 0.00 Qrunoff= 0.~ Slope2= 0.0417 a = 2.00 Perim = 0.00 
CUrb Opening C3=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 C1=0.95 Al= 0.25 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 22 C2=0.70 A2= 0.00 Qrunoff= 1.0 Slope2= 0.0417 a = 2.00 Perim = 0.00 
CUrb Opening C3=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 

Sta 76+67L 
Intens.= 4.28 C1=0.95 
CB ID = 23 C2=0.70 
CUrb Opening C3=0.00 

INPUT 
Al= 0.00 Qadd = 18.7 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
A2= 0.00 Qrunoff= 18.7 Slope2= 0.0417 a = 2.00 Perim = 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 C1=0.95 A1= 0.00 Qadd = 18.7 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 24 C2=0.70 A2= 0.00 Qrunoff= 18.7 Slope2= 0.0417 a = 2.00 Perim = 0.00 
CUrb Opening C3=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 78+59L INPUT 
Intens.= 4.28 Cl=0.95 Al= 0.00 Qadd = 5.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 27 C2=0.70 A2= 0.00 Qrunoff= 5.0 Slope2= 0.0417 a = 2.00 Peri• = 0.00 
CUrb Opening C3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 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 Slott ed 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 SMF Engineering Corporation, Phoenix, AZ 
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PAVEMENT DRAINAGE PROGRAM - HEC-12 
Licensed to: BRW, Inc., Phoenix, AZ 85012 
Project : 54TH AVE. 

Sta 52+25R 

Page 1 

INPUT 
Intens.= 4.28 Cl=0.95 
CB ID = 25 C2=0.70 
CUrb Opening C3=0.00 

A1= 0.00 Qadd = 13.3 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
A2= 0.00 Qrunoff= 13.3 Slope2= 0.0417 a = 2.00 Perim = 0.00 
A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.42 Lengtb=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+601 INPUT 
Intens.= 4.28 C1=0.95 A1= 0.00 Qadd = 11.4 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 26 C2=0.70 A2= 0.00 Qrunoff= 11.4 Slope2= 0.0417 a = 2.00 Perim = 0.00 
CUrb Opening C3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.42 Length=15.00 

OUTPUT 
F1owby= 0.0 Qtota1= 11.4 Qint= 11.4 Flowby dn= 0.0 Depth=0.50 Spread= 15.10 Veloc= 0.00 

CRITERIA 
Runoff computed by Rational Method Kanning 1s n Gutter=0.012 Manning 1s 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 
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• Fifty-Year Storm Event 



- - - .. - - - - - - -
STORM SEWER INLET CALCULATION RECORD 

LOCATION DATA 

STREET 

LOCATICN 

PRO. NO. 

DESIGN DATA 

55TH & MARYLAND AVE. 

MARYLAND AVE. P6• 

P1• 

STORM SEWER INLET CALCULATIONS 

FREQUENCY 

2.68 Inches P24• 

2.05 lncheo 

- - -
50 yeara 

3.38 Inches 

Inlet a Carryover Deolgn a Inlet Curb Opening Wing/Slot Gutter Pavement Spread T(l1) 

No. Stat ion Offset (cis) (cis) (cis) Std. 

1 103+30 22.58' LT 1.30 0.0 1.30 3 

2 105+00 22.58' LT 2.11 0.0 2.11 3 

51 106+45 71'RT 5.06 0.0 5.06 2 

3 107+66 22.58' AT 0.32 0.0 0.32 3 

4 108+10 22.58' AT 1.03 0.0 1.03 3 

5 109+45 22.58' RT 3.51 0.0 3.51 3 

6 118+70 22.58' AT 3.62 0.0 3.62 3 

7 121+70 22.58' AT 1.78 0.0 1.78 3 

8 122+50 22.58' LT 0.81 0.0 0.81 3 

SC·1 125+50 24'LT 1.03 0.0 1.03 9 

9 125+78 22.58' RT 2.98 0.0 2.98 4 

10 126+15 22.58' LT 6.65 0.0 6.65 3 

Sx: Cross-slope 51: Longitudinal Slope 

Computed by: ~ Date: SEPTEMBER 30, 2002 

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX B. 

L (It) 

7 

7 

7 

11 

23 

23 

11 

7 

48.0 

43 

23 

L (It) Type Sx 

3.5 E 16 0.020 

7.5 E 16 0.020 

3.5 E 16 0.005 

7.5 E 16 0.010 

19.5 E 16 0.025 

19.5W 16 0.025 

7.5W 16 0.020 

3.5W 16 0.020 

16 0.020 

19.5 16 0.020 

19.5 E 16 0.020 

CB: Catch Basin 

Checked by: 

Sl Actual 

0.0166 6.86 

0.0369 6.56 

0.0473 5.58 

0.0473 6.74 

0.0475 6.61 

0.0500 6.61 

0.0353 6.26 

0.0284 4.66 

SAG 1.24 

SAG 2.60 

0.0020 18.51 

SC: Scupper 

DJS 

Allow 

12.0 

12.0 

12.0 

12.0 

12.0 

12.0 

12.0 

12.0 

12.0 

12.0 

12.0 

- -

Intercepted A owby 

Flow(cls) (cis) 

1.30 0.0 

2.11 0.0 

5.06 0.0 

0.32 0.0 

1.03 0.0 

3.51 0.0 

3.62 0.0 

1.78 0.0 

0.81 0.0 

1.03 0.0 

2.98 0.0 

6.65 0.0 

- -
BRW INC. 

En~neerln~ 

Transportation 

Plannln~ 

Urban 001lgn 

Landscape Architects 

Notes 

OFFROAD CATCH BASIN 

FLOOD CODITION 

1- ADOT C-15.30 ( SINGLE ) 

2· ADOT C-15.30 ( DOUBLE) 

6· MAG 531 11 · ADOT C·05.10(SINGLECURBTYPEA1 ) 

7· MAG 532 12· CONCRETE BARRIER 

16· MAG 220 ( CURB & GUTIER TYPE A ) 

17· ADOT C-15.91 

3- ADOT C-15.20 ( ONE WING) 

4- ADOT C-15.20 ( TWO WINGS) 

5· ADOT C-05.10 (CURB & GUTIER TYPED ) 

8· MAG 534, Type E 13· ADOT C-15.10 (SINGLE) 

9· SCUPPER 14· ADOT C·05.10 (CURB & GUTIER TYPE B) 

10· ADOT C-15.10 (Double) 15· ADOT C-05.10 (CURB & GUTIER TYPE C) 

18· ADOT C-15.91 ( SPECIAL) 

19· ADOT C-15.80 

20· ADOT C-15.20 ( SUMP ONLY) 

-

I 
I 

; 



-· - - -
LOCATION DATA 

STREET 

LOCATION 

PRO. NO. 

- .. - - - - -
STORM SEWER INLET CALCULATION RECORD 

DESIGN DATA 

55TH & MARYLAND AVE. 

SIERRA VISTA OR. P6• 

P1• 

FREQUENCY 

2.68 Inch .. P24• 

2.05 lncho• 

- - -
50 year• 

3.38 Inch .. 

STORM SEWER INLET CALCULATIONS 

Inlet a Carryover Oealgn a Inlet Curb Opening Wing/Slot Gutter Pavement Sgread TCitl -· 
No. Station 

21 7'1·1·61 

22 7'1 +il4 

23 76·1 ·67 

24 76+67 

27 78+59 

Computed by: 

Offset (cfs) (cfs) (cfs) Std. 

22' LT 1.14 

22' RT 1.35 

24.58' LT 18.70 

22.58' RT 18.70 

84.42 LT 5.00 

Sx: Cross-Slope 

RS Date: 

0.0 1.14 20 

0.0 1.35 20 

0.0 18.70 4 

0.0 18.70 4 

0.0 5.00 3 

Sl: Longitudinal Slope 

SEPTEMBER 30, 2002 

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX B. 

L (tt) 

3 

3 

19 

19 

11 

L (tt) Type Sx 

16 0.020 

16 0.020 

7.5 16 0.020 

7.5 16 0.020 

7.5 N 16 0.020 

CB: Catch Basin 

Checked by: 

Sl Actual 

SAG 1.74 

SAG 3.17 

SAG 15.18 

SAG 15.18 

SAG 7.25 

SC: Scupper 

DJS 

Allow 

12.0 

12.0 

12.0 

12.0 

12.0 

- - - -
BRW INC. 

En~lneerln~ 

TransportaUun 

PlAnnini: 

Urban o .. lnn 

Landscape Arch itects 

lnteroaptod Flow by 

Flow(cfs) (cfs) Notes 

1.14 0.0 

1.35 0.0 

18.70 0.0 FLOOD CONDITION 

18.70 0.0 FLOOD CONDITION 

5.00 0.0 FLOOD CONDITION 

1· ADOT C·15.30 (SINGLE) 6· MAG 531 11· ADOT C-05.1 0 ( SINGLE CURB TYPE A 1 ) 

2 · ADOT C-15.30 (DOUBLE) 7· MAG 532 12· CONCRETE BARRIER 

16· MAG 220 (CURB & GUTIER TYPE A ) 

17· ADOT C-15.91 

3 - ADOT C-15.20 (ONE WING) 

4 - ADOT C-15.20 ( TWO WINGS) 

5 · ADOT C-05.1 0 ( CURB & GUTIER TYPE D) 

8· MAG 534, Type E 13· ADOT C-15.10 (SINGLE) 

9· SCUPPER 14- AOOT C-05.1 0 ( CURB & GUTIER TYPE B) 

10· AOOT C-15.10 (Double) 15· ADOT C-05.10 (CURB & GUTIER TYPE C) 

18· AOOT C-15.91 (SPECIAL ) 

19- AOOT C-15.80 

20· ADOT C-15.20 (SUMP ONLY) 

Stmswr .xls 

-



- - ---- -------------------------------------------------------------------------------------------------------------------------------------------------- - -
L OCATION DATA 

STREET 

LOCATIC'N 

PRO. NO. 

- 1- - - - - -
STORM SEWER INLET CALCULATION RECORD 

DESIGN DATA 

55 TH & MARYLAND AVE. 

54TH AVE. P6• 

Pl• 

FREQUENCY 

2.68 Inches P24• 

2.05 lnch01 

- - -
50 yeera 

3.38 lnchoo 

STORM SEWER INLET CALCULATIONS 

Inlet a C.rryover Design a Inlet Curb Opening Wing/Slot Gutter Pavement SDread Tift) 

No. Station Offset (cfs) (cfs) (cfs) Std. L (ft) L (ft) Type Sx Sl Actual Allow 

25 52+25 20' RY 13.30 0.0 13.30 3 15 11 .5 N 16 0.020 SAG 15.18 12.0 

26 51+60 20' LT 11 .40 0.0 11.40 3 15 11 .5 N 16 0.020 SAG 15.10 12.0 

.•. 

-. 
-· 

-

Sx: Cross-Slope Sl: Longitud inal Slope 

Computed by: ~ Data: SEPTEMBER 30, 2002 

CB: Catch Basin 

Checked by: 

SC: Scupper 

DJS 

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX B. 

- -

Intercepted Flowby 

Flow(cfs) (cfs) 

13.30 0.0 

11 .40 0.0 

-
BRW INC. 

Engineering 

Transpor1Jitlon 

Planninu 

Urban Oealgn 

-

Landscape Arch itects 

Notes 

FLOOD CONDITION 

FLOOD CONDITION 

1- ADOT C-15.30 (SINGLE ) 

2· ADOT C-15.30 ( DOUBLE ) 

6· MAG 531 11 · ADOT C-05.10 ( SINGLECURB TYPE A1) 

7· MAG 532 12· CONCRETE BARRIER 

16· MAG 220 (CURB & GUTIER TYPE A) 

17- ADOT C-15.91 

3· ADOT C-1 5.20 ( ONE WING ) 

4 - ADOT C-1 5.20 (TWO WINGS ) 

5 · ADOT C-05.1 0 ( CURB & GUTIER TYPE D ) 

8· MAG 534, Type E 13· ADOT C-15.10 ( SINGLE ) 

9· SCUPPER 14· ADOT C-05.1 0 ( CURB & GUTIER TYPE B ) 

10· ADOT C·15.10 ( Double) 15· ADOT C·05.10(CURB & GUTIERTYPEC) 

18- ADOT C-15.91 (SPECIAL) 

19- ADOT C-15.80 

20· ADOT C-1 5.20 ( SUMP ONLY) 

Slmswr.xls 

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

Sta 109+45R 

Page 1 

INPUT 
Intens.= 5.69 C1=0.95 
CB ID X 5 C2=0 .70 
CUrb Opening C3=0.00 

A1= 0.62 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
A2= 0.00 Qrunoff= 3.4 Slope2= 0.0417 a = 2.00 Perim = 0.00 
A3= 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 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 4 C2=0.70 A2= 0.00 Qrunoff= 1.0 Slope2= 0.0417 a = 2.00 Perim = 0.00 
CUrb Opening C3=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 Deptb=0.11 Spread= 6.74 Veloc= 3.68 

Sta 107+66R 
Intens.= 5.69 C1=0.95 
CB ID = 3 C2=0. 70 
CUrb Opening C3=0.00 

INPUT 
Al= 0.06 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
A2= 0.00 Qrunoff= 0.3 Slope2= 0.0417 a = 2.00 Perim = 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 A1= 0.38 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 2 C2=0.70 A2= 0.00 Qrunoff= 2.1 Slope2= 0.0417 a = 2.00 Perim = 0.00 
CUrb Opening C3=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 A1= 0.26 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 1 C2=0.70 A2= 0.00 Qrunoff= 1.4 Slope2= 0.0417 a = 2.00 Perim = 0.00 
CUrb Opening C3=0.00 A3= 0.00 Grade = 0.0162 Slope3= 0.0200 W = 1.42 Length= 7.00 
•• •••• • • •••• •••• •••••••••••••••••••••• • •••• t •••••••••••• t ••••••••••• l, ................... . 

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 Manning's n Gutter=0.012 Manning's n Pavement=0.016 
~logging 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 SKF Engineering Corporation, Phoenix, AZ 
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!PAVEMENT DRAINAGE PROGRAM - HEC-12 
Licensed to: BRW1 Inc. 1 Phoenix 1 AZ 85012 
Project : MARYLAND AVE. 

Sta 118+70R 

Page 1 1 

INPUT 
Intens.= 5.69 Cl=0.95 
CB ID = 6 C2=0.70 
CUrb Opening C3=0.00 

Al= 0.64 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
A2= 0.00 Qrunoff= 3.5 Slope2= 0.0417 a = 2.00 Perim = 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 121+70R INPUT 
Intens.= 5.69 C1=0.95 Al= 0.33 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 7 C2=0.70 A2= 0.00 Qrunoff= 1.8 Slope2= 0.0417 a = 2.00 Perim = 0.00 
CUrb Opening C3=0.00 A3= 0.00 Grade = 0.0353 Slope3= 0.0200 W = 1.42 Length=11.00 

OUTPUT 
F1owby= 0.0 Qtota1= 1.8 Qint= 1.7 F1owby dn= 0.1 Depth=0.16 Spread= 6.26 Veloc= 4.33 

Sta 125+78R 
Intens.= 5.69 C1=0.95 Al= 0.55 Qadd = 
CB ID = 9 C2=0.70 A2= 0.00 Qrunoff= 
CUrb Opening C3=0.00 A3= 0.00 Grade = 

INPUT 
0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
3.0 Slope2= 0.0417 a = 2.00 Perim = 0.00 
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 

Sta 122+50L INPUT 
Intens.= 5.69 C1=0.95 A1= 0.15 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 8 C2=0.70 A2= 0.00 Qrunoff= 0.8 Slope2= 0.0417 a = 2.00 Perim = 0.00 
CUrb Opening C3=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 
Intens.= 5.69 C1=0.95 
CB ID = SC1 C2=0.70 
CUrb Opening C3=0.00 

INPUT 
Al= 0.19 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
A2= 0.00 Qrunoff= 1.0 Slope2= 0.0417 a = 2.00 Perim = 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 Cl=0.95 Al= 1.22 Qadd = 0.0 Slope!= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 10 C2=0.70 A2= ~.~ Qrunoff= 6.6 Slope2= 0.0417 a = 2.00 Perim = 0.00 
CUrb Opening C3=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 
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PAVEMENT DRAINAGE PROGRAM - HEC-12 
Licensed to: BRW, Inc., Phoenix, AZ 85012 
Project : MARYLAND AVE. 

CRITERIA 

Page 2 

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 PrograD (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ 
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PAVEMENT DRAINAGE PROGRAM - HEC-12 
Licensed to: BRW, Inc., Phoenix, AZ 85012 
Project : SIERRA VISTA DR. 

Sta 71+61L 

Page 1 

INPUT 
Intens.= 5.69 C1=0 .95 A1= 0.21 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 21 C2=0.70 A2= 0.00 Qrunoff= 1.1 Slope2= 0.0417 a = 2.00 Perim = 0.00 
Curb Opening C3=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 
Intens.= 5.69 C1=0.95 
CB ID = 22 C2=0. 70 
Curb Opening C3=0.00 

INPUT 
A1= 0.25 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
A2= 0.00 Qrunoff= 1.4 Slope2= 0.0417 a = 2.00 Perim = 0.00 
A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.42 Length= 3.00 

OUTPUT 
F1owby= 0.0 Qtota1= 1.4 Qint= 1.4 Flowby dn= 0.0 Depth=0.26 Spread= 3.17 Ve1oc= 0.00 

Sta 76+67L INPUT 
Intens.= 5.69 C1=0.95 A1= 0.00 Qadd = 18.7 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 23 C2=0.70 A2= 0.00 Qrunoff= 18.7 Slope2= 0.0417 a = 2.00 Perim = 0.00 
Curb Opening C3=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 
Intens.= 5.69 C1=0.95 
CB ID = 24 C2=0.70 
Curb Opening C3=0.00 

INPUT 
Al= 0.00 Qadd = 18.7 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
A2= 0.00 Qrunoff= 18.7 Slope2= 0.0417 a = 2.00 Perim = 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 78+59L INPUT 
Intens.= 5.69 C1=0.95 A1= 0.00 Qadd = 5.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 27 C2=0.70 A2= 0.00 Qrunoff= 5.0 Slope2= 0.0417 a = 2.00 Perim = 0.00 
Curb Opening C3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 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:ll:58:50 Checked by: Date: 
Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ 
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PAVEMENT DRAINAGE PROGRAM - HEC-12 
Licensed to: BRW, Inc., Phoenix, AZ 85012 
Project : 54TH AVE. 

Sta 52+25R 

Page 1 

INPUT 
Intens. = 5.69 C1=0.95 
CB ID = 25 C2=0.70 
CUrb Opening C3=0.00 

Al= 0.00 Qadd = 13.3 Slope1= 6.0000 Gutter= 1.42 Area = 0.00 
A2= 0.00 Qrunoff= 13.3 Slope2= 0.0417 a = 2.00 Peril = 0.00 
A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.42 Lengtb=15.00 

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

Sta 51+60L INPUT 
Intens.= 5.69 Cl=0.95 AI= 0.00 Qadd = 11.4 Slope!= 6.0000 Gutter= 1.42 Area = 0.00 
CB ID = 26 C2=0 .70 A2= 0.00 Qrunoff= 11.4 Slope2= 0.0417 a = 2.00 Peril= 0.00 
CUrb Opening C3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.42 Length=15.00 

OUTPUT 
F1owby= 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:11:49:41 Checked by: Date: 
Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ 
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Appendix E 
New Pipe Summary Sheets 
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T~ ZEROS IN P~NH£SI S fO. 0 .0 l 0..001 IH 
Tl€. I€AOJNG Of SOW( ~ THE COll.IW6 ARE TK( 
REC~NXO PRECISIOH Of Tt€ YIJ..l.€ TO & 
ENTERED IN TH( CCX..t.U-t 

- -
NO T( • 
FOR PIP( CU.. VERT PLACOK.HT 
SEE STA.HOARO OAUING C· ll.\'5 

FILL HEIGHT RANGE TABLE 1Ft .l 
RANGE NO. I 2 3 ~ 5 6 1 8 9 10 II 12 

FILL > I 3 5 8 II IS 20 25 30 ~0 55 70 
HEIGHT Crt . I < 3 5 8 II IS 20 25 30 ~0 55 10 90 

Q ~0 rtt:.I.D C<NJITIONS VARY rfOI T..: RAI'IX IN:)ICU£4. COMUCT D£SIQC 
FOil A( · (V&LU 6 TIOiol OF ,IP( O(SICN III(CK.M(WE;NfS, 

- - - - -
HOTEl 
PIPE OPTIONS SUECT(O .lR£ THOS( 
REOUIR£0 TO ~ET WINJ!r.Uol 
Sf.R\1/CE liFE. 

6x2 
3xl 
or 

9x2Yz 

<II Concr-ete Co114r C· l3.80 

121 H<..,dw.sn, UAG 501 · 4 

151 l.f.snhole. UAG 520 

(f) Access 8drrler G4te 

- - - - - - - -
CSP - CORRIJC.A TEO S T((l PIPE 
CAP • CORRlJG,A TED .t.ll.lol!N.AI PIP( 
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Appendix G 
Storm Sewer Hydraulic Calculations 

(StormCAD Tables) 



-- -----------------

Maryland Ave. 

Sta. 1 03+30 

1 0-YEAR PEAK RUNOFF 

rw = /l"!cr.71(;oo-'(K ftVJ 1 6~1f'o6c) 

P-1 

CB-1 

Proj ect Title: Maryland Ave. (Sta. 123+50 to 126+ 1 0) System 3 
r:\11344239\drn\storm-cad\cb1.stm BRW INC 

Channel2 

(_ 

09/30/02 09:22:51 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 



- - - - - - - - - - - - - -
Combined Pipe/Node Report 

Pipe Upstream Downstream Length Inlet Inlet Inlet Total Inlet Section Capacity Average 
Node Node (ft) Area c CA CA Discharge Size (cfs) Velocity 

(acres) Coefficient (acres) (acres) (cfs) (ftls) 

P-1 CB-1 Channel2 16.93 0.24 0.95 0.23 0.23 1.06 24inch 15.76 0.34 

Project Title : Maryland Ave. (Sta. 123+50 to 126+ 1 O) System 3 
r: \ 11344239\drn\storm-cad\cb1 .stm BRW INC 
09/30/02 10:15:05 AM © Haestad Methods, Inc. 37 .Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - - -
Upstream 

Invert 
Elevation 

(ft) 

1,1 47.16 

Downstream Constructed 
Invert Slope 

Elevation (fVft) 
(ft) 

1,147.09 0.004135 

Project Engineer: DAVE SCHAUB 
Storm CAD v1 .5 (158] 

Page 1 of 1 



- - - - - - - - - - - - - - -
Pipe Report 

Pipe Up Down System Discharge Length Constructed Section "n" Upstream Downstream Upstream Downstream 
stream stream Intensity (cfs) (ft) Slope Size Invert Invert Ground Ground 
Node Node (in/hr) (ftlft) Elevation Elevation Elevation Elevation 

(ft) (ft) (ft) (ft) 

P-1 CB-1 Channel2 4.62 1.06 16.93 0.004135 24inch 0.012 1,147.16 1,147.09 1,150.49 1,150.59 

Project Title: Maryland Ave. (Sta. 123+50 to 126+ 1 0) System 3 
r:\ 11344239\drn\storm-cad\cb1.stm BRW INC 
09/30/02 10:15:21 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - -
Upstream Downstream 

HGL HGL 
(ft) (ft) 

1,149.71 1,1 49.71 

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

Page 1 of 1 



- - - - - - - - - - - - - -
Node Report 

Node Inlet Inlet Inlet System System Discharge Ground Rim HGL In HGLOut Inlet 
Area CA TC Flow Intensity (cis) Elevation Elevation (It) (It) Intensity 

(acres) (acres) (min) Time (in/hr) (It) (It) (in/hr) 
(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 
Channel2 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 

-

Project Title : Maryland Ave. (Sta. 123+50 to 126+ 1 0) System 3 
r:\11344239\drn\storm-cad\cb1.stm BRW INC 
09/30/02 10:15:33 AM <!:! Haestad Methods, Inc. 37 Brookside Road Waterbu ry, CT 06708 USA (203) 755-1666 

- - - - -
Inlet 

Discharge 
(cis) 

1.06 

N/A 

Project Enginee r: 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 (fVs) 
(ft) (ft) (fVft) (cis) 

P-1 CB-1 0.24 0.23 0.23 1,150.49 1,149.71 0.000019 1.06 Circular 16.93 0.34 
Channel2 1,150.59 1,149.71 0.004135 15.76 24 inch 

Project Title : Maryland Ave. (Sta. 123+50 to 126+ 1 0) System 3 
r:\ 11344239\drn\storm-cad\cb1.stm BRW INC 
09/30/02 10:15:47 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 



- - -- - - -- - - - ---

Maryland Ave. 

Sta. 1 04+00 to Sta. 1 09+45 

1 0-YEAR PEAK RUNOFF 

Tw ~ /149, 7 I ( loo- 'frf J.l.w 0 ~ '-1
1 c 6c) 

CB-2 I 

P-2 

P-102 MH-1 03 MH-104 
r -" '-

CBC-1 MH-1 02 P-1 03 P-104 P-105 

P -3 P-4 

CB-3 CB-4 

Project Title: Maryland Ave. (Sta. 1 03+ 17 to 114+00) 
r: \ 11344239\drn\storm-cad\mary1 r.stm BRW INC 
09/30/02 09:09:32 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

--- - -

MH-1 05 

P-5 

CB-5 

Project Engineer: DAV E SCHAUB 
StormCAD v1 .5 [158) 

Page 1 of 1 



- - - - - - - - - - - - - -
Combined Pipe/Node Report 

Pipe Upstream Downstream Length Inlet Inlet Inlet Total Inlet Section Capacity Average 
Node Node (ft) Area c CA CA Discharge Size (cfs) Velocity 

(acres) Coefficient (acres) (acres) (cfs) (ft/s) 

P-5 CB-5 MH-105 12.50 0.65 0.95 0.62 0.62 2.87 24inch 29.41 3 .33 
P-105 MH-1 05 MH-104 104.74 N/A N/A N/A 0.62 N/A 24inch 56.46 2.96 
P-4 CB-4 MH-104 12.50 0.19 0.95 0.18 0.18 0.84 24 inch 39.82 0.99 
P-3 CB-3 MH-103 12.50 0.06 0.95 0.06 0.06 0.27 24 inch 43.29 0.32 
P-104 MH-104 MH-103 74.00 N/A N/A N/A 0.80 N/A 24 inch 50.48 3.32 
P-103 MH-103 MH-102 265.29 N/A N/A N/A 0.86 N/A 24inch 51 .60 3.16 
P-2 CB-2 MH-102 12.50 0.39 0.95 0.37 0.37 1.72 24inch 33.24 1.27 
P-1 02 MH-102 CBC-1 95.86 N/A N/A N/A 1.23 N/A 24inch 42.03 3.00 

--- --- ----- - --- ---

Project Title: Maryland Ave. (Sta. 1 03+ 17 to 114+00) 
r: \ 11344239\drn\storm-cad\mary1 r.stm BRW INC 
09/30/02 10:17:31 AM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - - -
Upstream 

Invert 
Elevation 

(ft) 

1,171 .12 

1,170.94 

1,165.71 

1,162.63 

1,165.38 

1,162.24 

1,150.71 

1,150.48 
-- ----

Downstream Constructed 
Invert Slope 

Elevation (fVft) 
(ft) 

1,170.94 0.014400 

1,165.38 0.053084 

1,165.38 0.026400 

1,162.24 0.031200 

1,162.24 0.042432 

1,150.48 0.0443291 
1,150.48 0.018400 

1,147.66 0.029418 

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

Page 1 o f 1 



- - - - - - - - - - - - - - -
Pipe Report 

Pipe Up Down System Discharge Length Constructed Section "n" Upstream Downstream Upstream Downstream 
stream stream Intensity (cis) (It) Slope Size Invert Invert Ground Ground 
Node Node (in/hr) (IVIt) Elevation Elevation Elevation Elevation 

(It) (It) (It) (It) 

P-5 CB-5 MH-105 4.62 2.87 12.50 0.014400 24inch 0.012 1,171 .12 1,170.94 1,176.45 1,176.94 
P-105 MH-105 MH-104 4.60 2.86 104.74 0.053084 24inch 0.012 1,170.94 1,165.38 1,176.94 1,170.38 
P-4 CB-4 MH-104 4.62 0.84 12.50 0.026400 24inch 0.012 1,165.71 1,165.38 1,170.04 1,170.38 
P-3 CB-3 MH-103 4.62 0.27 12.50 0.031200 24inch 0.012 1,162.63 1,162.24 1,167.96 1 '168.24 
P-104 MH-104 MH-103 4.48 3.61 74.00 0.042432 24inch 0.012 1,165.38 1,162.24 1,170.38 1,168.24 
P-103 MH-103 MH-102 4.41 3.80 265.29 0.044329 24inch 0.012 1,162.24 1 '150.48 1,168.24 1,155.48 
P-2 CB-2 MH-102 4.62 1.72 12.50 0,018400 24 inch O.Q12 1,150.71 1 '150.48 1,155.04 1,155.48 
P-102 MH-102 CBC-1 4.12 5.09 95.86 0.029418 24 inch 0.012 1,150.48 1,147.66 1,155.48 1,152.39 

Project Title: Maryland Ave. (Sta. 1 03+ 17 to 114+00) 
r:\ 11344239\drn\storm-cad\mary1 r.stm BRW INC 
09/30/02 10:17:42 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - -
Upstream Downstream 

HGL HGL 
(It) (It) 

1,171.71 1,171 .64 

1,171 .53 1,166.24 

1,166.22 1,166.24' 

1,163.12 1,163.12 

1,166.04 1,163.12 

1,162.92 1,151 .51 

1,151.50 1,151 .51 

1 '151 .28 1,149.71 

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

Page 1 of 1 



- - - - - - - .. - - - - - -
Node Report 

Node Inlet Inlet Inlet System System Discharge Ground Rim HGLin HGLOut Inlet 
Area CA TC Flow Intensity (cfs) Elevation Elevation (It) (ft) Intensity 

(acres) (acres) (min) Time (in/hr) (It) (It) (in/hr) 
(min) 

CB-5 0.65 0.62 10.00 10.00 4.62 2.87 1,176.45 1,176.45 1,171.97 1,171 .71 4.62 
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 
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 
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 

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 
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 

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 
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 
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 

Project Title: Maryland Ave . (Sta. 1 03+17 to 114+00) 
r:\ 11344239\drn\storm-cad\mary1 r.stm BRW INC 
09/30/02 1 0:17:54 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - - -
Inlet 

Discharge 
(cfs) 

2.87 

N/A 

0.84 

0.27 

N/A 

N/A 

1.72 

N/A 

N/A 

I 

I 

Project Engineer: DAVE SCHAUB 
StormCAD v1.5 [1 58] 

Page 1 of 1 



.r---------------------------------------------------------------------------------------------------------------------------------------- - - -j- - - - - - - - ·- - - - - - -
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 (fVs) 
(ft) (ft) (tt/ft) (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 1,171.53 0.051817 2.86 Circular 104.74 2.96 

MH·1 04 1,170.38 1,166.24 0.053084 56.46 24inch 
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. 1 03+17 to 114+00) 
r:\ 11344239\drn\storm-cad\mary1 r.stm BRW INC 
09/30/02 10:18:14 AM © Haestad Methods, Inc. 37 Brookside Road Waterbu ry, CT 06708 USA (203) 755-1666 

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

Page 1 of 1 



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

Project Title : Grand Avenue 

Maryland Ave. 
Sta. 1 05+00 to Sta. 1 06+45 
10-YEAR PEAK RUNOFF 
/~;. /Jt-1 ?, 0 (!oo- '(/( 

1 
;}.- HrN,:f hJ,S , ~/..Rv. 1 /?~ .. -t;;: ~ ... ~- /o,..... 

MH-151 P-51 

P-151 

Basin 1 

BRW INC 

6'j{f I-. ~~) 

CB-51 

r:\ 11344239\drn\storm-cad\cb51 .stm 
09/30/02 09:1 0 :45 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 



- - - - - - - - - ·- - ~ - -
Combined Pipe/Node Report 

Pipe Upstream Downstream Length Inlet Inlet Inlet Total Inlet Section Capacity Average 
Node Node (It) Area c CA CA Discharge Size (cfs) Velocity 

(acres) Coefficient (acres) (acres) (cfs) (fVs) 

P-51 CB-51 MH-151 151.20 1.27 0.70 0.89 0.89 3.83 24inch 28.18 2.62 
P-151 MH-151 Basin 1 32.00 N/A N/A N/A 0.89 N/A 24 inch 23.73 1.18 

--- - ---- - - - - - · -

Project Title: Grand Avenue 

BRW INC r:\ 11344239\drn\storm-cad\cb51 .stm 
09/28/02 04:14:01 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- .. - - -
Upstream 

Invert 
Elevation 

(ft) 

1,146.30 

1,144.30 

Downstream Constructed 
Invert Slope 

Elevation (fVft) 
(ft) 

1,144.30 0,013228 

1,144.00 0.009375 

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

Page 1 of 1 



- - - - -
Pipe Up Down System 

stream stream Intensity 
Node Node (in/hr) 

P-51 CB-51 MH-151 4.28 
P-151 MH-151 Basin 1 4.15 

Project Title : Grand Avenue 
r: \ 11344239\drn\storm-cad\cb51 .stm 
09/28/02 04:14:15 PM 

- - - - - - - - - -
Pipe Report 

Discharge Length Constructed Section " n u Upstream Downstream Upstream Downstream 
(cfs) (ft) Slope Size Invert Invert Ground Ground 

(ft/ft) Elevation Elevation Elevation Elevation 
(ft) (ft) (ft) (ft) 

3.83 151 .20 0.013228 24inch 0.012 1,146.30 1,144.30 1,149.80 1,150.00 
3.72 32.00 0.009375 24inch 0.012 1,144.30 1,144.00 1,150.00 1,146.00 

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

... - - -
Upstream Downstream I 

HGL HGL 
(ft) (ft) 

1,146.99 1,147.03 

1,147.01 1,147.00 

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

Page 1 of 1 



- - - -
Node Inlet Inlet 

Area CA 
(acres) (acres) 

CB-51 1.27 0.89 

MH-151 N/A N/A 

Basin 1 N/A N/A 

Project Title: Grand Avenue 
r:\ 11344239\drn\storm-cad\cb51 .stm 
09/28/02 04:14:39 PM 

-
Inlet 
TC 

(min) 

10.00 

N/A 

N/A 

- - - - - - - - -
Node Report 

System System Discharge Ground Rim HGL In HGLOut Inlet 
Flow Intensity (cfs) Elevation Elevation (It) (It) Intensity 
Time (in/hr) (It) (It) (in/hr) 
(min) 

10.00 4.28 3.83 1,149.80 1,149.80 1,147.29 1 '146.99 4.28 

10.96 4.15 3.72 1,150.00 1,150.00 1,147.03 1,147.01 N/A 

11.41 4.09 N/A 1,146.00 1,146.00 1,147.00 1,147.00 N/A 

BRW INC 
<C> Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - - -
Inlet 

Discharge 
(cfs) 

3.83 

N/A 

N/A 

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 I 

Upstream Area CA CA Upstream Upstream Energy Discharge Shape (ft) Velocity . 
Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity Size (ft/s) I 

(ft) (ft) (ft/ft) (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 
BRWINC r: \ 11 344239\drn\storm-cad\cb51 .stm 

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] 

Page 1 of 1 



-------------------

Maryland Ave. 

Sta. 118+70 

1 0-YEAR PEAK RUNOFF 
"tw-=- /1.5'?.. '2) {cKt>w,v 0 ~ :;4 - l v 1x<~ 1 ctfc) 

MH-1 06 P-1 06 
v 

P-6 

CB-6 

Project Title: Maryland Ave. (Sta. 123+50 to 126+1 0) System 3 
r:\ 11 344239 \drn\storm-cad\cb6 .stm BRW INC 
09/30/02 09 :1 1 :58 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

CBC-2 

Project Enginee r: DAVE SCHAUB 
Storm CAD v1 .5 (158] 

Page 1 of 1 



- - - - - - - - - - - - - -
Combined Pipe/Node Report 

Pipe Upstream Downstream Length Inlet Inlet Inlet Total Inlet Section Capacity Average 
Node Node (ft) Area c CA CA Discharge Size (cfs) Velocity 

(acres) Coefficient (acres) (acres) (cfs) (ft/s) 

P-6 CB-6 MH-106 24.50 0.67 0.95 0.64 0.64 2.96 24 inch 34.30 3.36 
P-106 MH-106 CBC-2 115.98 N/A N/A N/A 0.64 N/A 24inch 106.25 2.33 

Project Title: Maryland Ave . (Sta. 123+50 to 126+ 1 0) System 3 
r: \ 11344239\drn\storm-cad\cb6.stm BRW INC 
09/30/02 10:19:56 AM <!:> Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - - -
Upstream 

Invert 
Elevation 

(ft) 

1,170.98 

1,170.50 

Downstream Constructed 
Invert Slope 

Elevation (ft/ft) 
(It) 

1,170.50 0.019592 

1,148.70 0.187963 

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

Page 1 of 1 



- - - - - - - - - - - - - - -
Pipe Report 

Pipe Up Down System Discharge Length Constructed Section II n II Upstream Downstream Upstream Downstream 
stream stream Intensity (cfs) (It) Slope Size Invert Invert Ground Ground 
Node Node (in/hr) (ft/ft) Elevation Elevation Elevation Elevation 

(It) (It) (It) (It) 

P-6 CB-6 MH-106 4.62 2.96 24.50 0.019592 24inch 0,012 1,170.98 1,170.50 1,175.71 1,176.50 
P-106 MH-106 CBC-2 4.59 2.95 115.98 0.187963 24inch 0,012 1,170.50 1,148.70 1,176.50 1,171 .15 

Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 
r:\ 11344239\drn\storm-cad\cb6.stm BRW INC 
09/30/02 10:20:10 AM «:> Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - -
Upstream Downstream 

HGL HGL 
(It) (It) 

1,171 .58 1,171 .21 

1,171.10 1,152.25 

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

Page 1 of 1 



- - - - - - - - - - - - - -
Node Report 

Node Inlet Inlet Inlet System System Discharge Ground Rim HGL In HGL Out Inlet 
Area CA TC Flow Intensity (cfs) Elevation Elevat ion (ft) (ft) Intensity 

(acres) (acres) (min) Time (in/hr) (ft) (ft) (in/hr) 
(min) 

CB-6 0.67 0.64 10.00 10.00 4.62 2.96 1,175.71 1,175.71 1,171 .84 1,171 .58 4.62 

MH-106 N/A N/A N/A 10.12 4.59 2.95 1 '1 76.50 1,176.50 1,171 .21 1,171 .10 N/A 

CBC-2 N/A N/A N/A 10.95 4.42 N/A 1,171.15 1,171 .15 1,152.25 1,152.25 N/A 

Project Title: Maryland Ave. (Sta. 123+50 to 126+ 1 0) 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 (203) 755-1666 

- - - - -
Inlet 

Discharge 
(cfs) 

2.96 

N/A 

N/A 

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

Page 1 of 1 



------------------------------------------------------------------------------------------------------------------------ -- ~ - - - - - - - -
Pipe -Node- Inlet Inlet Total -Ground-

Upstream Area CA CA Upstream 
Downstream (acres) (acres) (acres) Downstream 

P-6 CB-6 0.67 0.64 0.64 

MH-106 

P-106 MH-106 N/A N/A 0.64 

CBC-2 

Project Title: Maryland Ave. (Sta. 123+50 to 126+ 1 0) System 3 
r:\ 11344239\drn\storm-cad\cb6.stm 

(ft) 

1,175.71 

1,176.50 

1 '176.50 

1,171.15 

09/30/02 1 0:20:35 AM <!:> Haestad Methods, Inc. 

- - - - - - - - - - -
DOT Report 

-HGL- -Slope- -Section- -Section- Length Average 
Upstream Energy Discharge Shape (ft) Velocity 

Downstream Constructed Capacity Size (ftls) 
(ft) (ftlft) (cfs) 

1,171.58 O.Q18445 2.96 Circular 24.50 3.36 

1,171.21 0.019592 34.30 24 inch 

1,171 .10 0.164260 2.95 Circular 115.98 2.33 

1,152.25 0.187963 106.25 24 inch 

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

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

Page 1 of 1 



-- -----------------

Maryland Ave. 

Sta. 121+70 

10-YEAR PEAK RUNOFF 
Tw;; JIY2 . 'J)(C.-o!A) .. or (j.-n;';(y' Ct&c) 

Project Title : Maryland Ave. (Sta. 123+50 to 126+10) System 3 
r: \ 11344239\drn\storm-cad\cb7.stm BRW INC 

Basin-3 

P-7 

CB-7 

09/30/02 09:13:21 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

Project Engineer: DAVE SCHAUB 
Storm CAD v1 .5 [158) 

Page 1 of 1 



- - - - - - - - - - - - - -
Combined Pipe/Node Report 

Pipe Upstream Downstream Length Inlet Inlet Inlet Total Inlet Section Capacity Average 
Node Node (It) Area c CA CA Discharge Size (cis) Velocity 

(acres) Coefficient (acres) (acres) (cis) (ft/s) 

P-7 CB-7 Basin-3 84.31 0.33 0.95 0.31 0.31 1.46 24inch 79.08 1.77 
--

Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 
r:\11344239\drn\storm-cad\cb7.stm BRW INC 
09/30/02 10:21 :43 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - - -
Upstream 

Invert 
Elevation 

(It) 

1,157.98 

Downstream Constructed 
Invert Slope 

Elevation (It/It) 
(It) 

1,149.20 0.104139 

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

Page 1 of 1 



- - - - - - - - - - - - - - -
Pipe Report 

Pipe Up Down System Discharge Length Constructed Section II n II Upstream Downstream Upstream Downstream 
stream stream Intensity (cfs) (ft) Slope Size Invert Invert Ground Ground 
Node Node (in/hr) (ft/ft) Elevation Elevation Elevation Elevation 

(ft) (ft) (ft) (ft) 

P-7 CB-7 Basin-3 4.62 1.46 84.31 0.104139 24inch 0.012 1,157.98 1,149.20 1,162.06 1,153.70 

Project Title: Maryland Ave. (Sta. 123+50 to 126+ 1 0) System 3 
r:\11344239\drn\storm-cad\cb7.stm BRW INC 
09/30/02 10:21:55 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - -
Upstream Downstream 

HGL HGL 
(ft) (ft) 

1 '158.40 1,152.25 

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

Page 1 of 1 



- - - - - - - - - - - - - -
Node Report 

Node Inlet Inlet Inlet System System Discharge Ground Rim HGL In HGL Out Inlet 
Area CA TC Flow Intensity (cfs) Elevation Elevation (It) (It) Intensity 

(acres) (acres) (min) Time (in/hr) (It) (It) (in/hr) 
(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 
Basin-3 N/A N/A N/A 10.80 4.45 N/A 1,153.70 1,153.70 1,152.25 1,152.25 N/A 

- - --- -- -- -

Project Title: Maryland Ave. (Sta . 123+50 to 126+1 0) System 3 
r:\11344239\drn\storm-cad\cb7.stm BRW INC 
09/30/02 1 0:22:04 AM © Haestad Methods, Inc. 37 Brookside Road Waterbu ry, CT 06708 USA (203) 755-1 666 

- - - - -
Inlet 

Discharge 
(cfs) 

1.46 

N/A 

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 I 

Upstream Area CA CA Upstream Upstream Energy Discharge Shape (ft) Velocity I 
Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity Size (ft/s) I 

(ft) (ft) (ft/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 1.77 
Basin-3 1,153.70 1,152.25 0.104139 79.08 24 inch 

Project Title: Maryland Ave. (Sta. 123+50 to 126+1 0) System 3 
r:\ 11344239\drn\storm-cad\cb7.stm BRW INC 
09/30/02 1 0:22:16 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 



-------------------

Maryland Ave. 

Sta. 122+50 

10-YEAR PEAK RUNOFF 
( 

/ I 

1 w :;. I I ) ; · 2 F C ~ o ..-> ..., ll 1- :Z _. /v " v C 6 c) 

Project Title : Maryland Ave. (Sta. 123+50 to 126+10) System 3 
r:\ 11344239\drn\storm-cad\cbS.stm BRW INC 

Basin 3 
~ 

P-8 

CB-8 

09130/02 09:14:45 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 



- - - - - - - - - - - - - -
Combined Pipe/Node Report 

Pipe Upstream Downstream Length Inlet Inlet Inlet Total Inlet Section Capacity Average 
Node Node (It) Area c CA CA Discharge Size (cfs) Velocity 

(acres) Coefficient (acres) (acres) (cfs) (fVs) 

P-8 CB-8 Basin 3 20.78 0.15 0.95 0.14 0.14 0.66 24inch 128.12 1.35 

Project Title: Maryland Ave. (Sta. 123+50 to 126+ 1 0) System 3 
r:\ 11344239\drn\storm-cad\cb8.stm BRW INC 
09/30/02 10:23:11 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - - -
Upstream 

Invert 
Elevation 

(ft) 

1,155.18 

Downstream Constructed 
Invert Slope 

Elevation (ftlft) 
(ft) 

1,149.50 0.273340 

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

Page 1 of 1 



- - - - - - - - - - - - - - -
Pipe Report 

Pipe Up Down System Discharge Length Constructed Section II n II Upstream Downstream Upstream Downstream 
stream stream Intensity (cfs) (ft) Slope Size Invert Invert Ground Ground 
Node Node (in/hr) (ft!ft) Elevation Elevation Elevation Elevation 

(ft) (ft) (ft) (ft) 

P-8 CB-8 Basin 3 4.62 0.66 20.78 0.273340 24inch 0.012 1,155.18 1,149.50 1,159.51 1,154.00 

Project Title: Maryland Ave . (Sta. 123+50 to 126+1 0) System 3 
r: \ 11344239\drn\storm-cad\cb8.stm BRW INC 
09/30/02 10:23:22 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755·1666 

- - - -
Upstream Downstream 

HGL HGL 
(ft) (ft) 

1,155.46 1,152.25 

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

Page 1 of 1 



- - - - - - - - - - - - - -
Node Report 

Node Inlet Inlet Inlet System System Discharge Ground Rim HGL In HGLOut Inlet 
Area CA TC Flow Intensity (cfs) Elevation Elevation (ft) (ft) Intensity 

(acres) (acres) (min) Time (in/hr) (ft) (ft) (in/hr) 
(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 

Basin 3 N/A N/A N/A 10.26 4.56 N/A 1,154.00 1,1 54.00 1,152.25 1,152.25 N/A 
- -- -- - -- -

Project Ti tl e: Mary land Ave. (Sta . 123+50 to 126+ 1 0) System 3 
r:\ 11 344239\drn\storm-cad\cb8.stm BRW INC 
09/30/02 10:23:32 AM <C Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - - -
Inlet 

Discharge 
(cfs) 

0.66 

N/A 

Project Engineer: DAVE SCHAUB 
Storm CAD 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 (It's) 
(ft) (ft) (ft'ft) (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 Tit le: Maryland Ave . (Sta. 123+50 to 126+10) System 3 
r:\ 11344239\drn\storm-cad\cbS.stm BRW INC 
09/30/02 10:23:43 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 



-------------------

Maryland Ave. 

Sta. 125+78 

10-YEAR PEAK RUNOFF 
r ,_.v ::.- ; ; 5' 3. 9 ( o .:)' Ci- ;; o ..,.Jl- .o...- 't v-J.; "' 

Drywell 

P-107 

Project Title: Maryland Ave. (Sta. 123+50 to 126+ 1 0) System 3 
r:\ 11344239\drn\storm-cad\cb9.stm BRW INC 

(T ......... +e e/J v" {;;., !) :..... ) 

P-10 

P-9 

CB-9 

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

CB-10 

Project Enginee r: DAV E SCHAUB 
StormCAD v 1.5 (158] 

Page 1 of 1 



- - - ~- - - - - --- _ ... -
Combined Pipe/Node Report 

Pipe Upstream Downstream Length Inlet Inlet Inlet Total Inlet Section Capacity Average 
Node Node (ft) Area c CA CA Discharge Size (cfs) Velocity 

(acres) Coefficient (acres) (acres) (cfs) (ft/s) 

P-9 CB-9 MH-107 43.96 0.55 0.95 0.52 0.52 2.43 24inch 85.49 0.77 
P-10 CB-10 MH-107 38.00 0.23 0.95 0.22 0.22 1.02 24 inch 25.14 0.32 
P-107 MH-1 07 Drywell 52.00 N/A N/A N/A 0.74 N/A 30inch 51.18 0.64 

Project Title : Maryland Ave . (Sta. 123+50 to 126+10) System 3 
r:\ 11344239\drn\storm-cad\cbS.stm BRW INC 
09/30/02 10:25:03 AM ~ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- -· - - ~ 

Upstream 
Invert 

Elevation 
(ft) 

1,149.54 

1,147.59 

1,143.69 

Downstream Constructed 
Invert Slope 

Elevation (ftift) 
(ft) 

1,144.19 0.121 702 

1,147.19 0.010526 

1,143.00 0.013269 

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

Page 1 of 1 



- - ~ ...,; - - - - - - - .. - ~~-

Pipe Report 

Pipe Up Down System Discharge Length Constructed Section "n" Upstream Downstream Upstream Downstream 
stream stream Intensity (cfs) (It) Slope Size Invert Invert G round Ground 
Node Node (in/hr) (ft/ft) Elevation Elevation Elevation Elevation 

(It) (It) (It) (It) 

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 1,155.19 

P-10 CB-10 MH-1 07 4.62 1.02 38.00 0.010526 24 inch 0.012 1,147.59 1,147.19 1,154.92 1 '155.19 

P-107 MH-107 Drywall 4 .22 3.15 52.00 0.013269 30inch 0.012 1,1 43.69 1,143.00 1,155.19 1 '153.40 
-

Project Title : Maryland Ave. (Sta. 123+50 to 126+ 1 0) System 3 
r:\ 11344239\drn\storm-cad\cb9.stm BRW INC 
09/30/02 10:25:14 AM <!:> Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - -
Upstream Downstream 

HGL HGL 
(It) (It) 

1,153.91 1,153.91 

1 '153.91 1,153.91 

1,153.90 1,153.90 

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

Page 1 of 1 



- - - -~ - - - -'- .. - --- ---
Node Report 

Node Inlet Inlet Inlet System System Discharge Ground Rim HGLin HGL Out Inlet 
Area CA TC Flow Intensity (cis) Elevation Elevation (ft) (ft) Intensity 

(acres) (acres) (min) Time (in/hr) (ft) (ft) (in/hr) 
(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 
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 

MH-107 N/A N/A N/A 11.96 4.22 3.15 1,155.19 1,155.19 1,153.91 1,153.90 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 

Project Title: Maryland Ave. (Sta. 123+50 to 126+ 1 0) 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 

- - - - -
Inlet 

Discharge 
(cfs) 

2.43 

1.02 

N/A 

N/A 

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 (It) Velocity 

Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity Size (ft/s) 
(It) (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 1,153.91 0.000017 1.02 Circular 38.00 0.32 

MH-1 07 1,155.19 1,153.91 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 30 inch 
------

Project Title: Maryland Ave. (Sta. 123+50 to 126+ 1 0) System 3 
r:\11344239\drn\storm-cad\cb9.stm BRW INC 
09/30/02 10:25:44 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

Project Engineer: DAVE SCHAUB 
Storm CAD v1 .5 [ 158] 

Page 1 of 1 



- - - - .- .... ------- ·--·--- -

Sierra Vista Dr. 

Sta. 71 +61 
1 0-YEAR PEAK RUNOFF 
r v\) ~ 11,;;. ;;( ; ( c ... "' w -'l 1 1 o I"" ... ;' c 6 c ) 

CB-21 

P-21 

q_ CB-22 
P-22 

Project Title: Maryland Ave . (Sta. 123+50 to 126+10) System 3 
r:\ 11344239\drn\storm-cad\cb21.stm BRW INC 

Basin 2 

09/30/02 09:18:39 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 



- - - - - .. - - - - ~ -- ~-' - - ~- -
Combined Pipe/Node Report 

Pipe Upstream Downstream Length Inlet Inlet Inlet Total Inlet Section Capacity Average Upstream Downstream Constructed 
Node Node (It) Area c CA CA Discharge Size (cfs) Velocity Invert Invert Slope 

(acres) Coefficient (acres) (acres) (cfs) (ftls) Elevation Elevation (ftlft) 
(It) (It) 

P-21 CB-21 CB-22 56.75 0.21 0.95 0.20 0.20 0.93 24inch 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 24.17 0.56 1,148.41 1,147.06 0.009729 

Project T itle: Maryland Ave. (Sta. 123+50 to 126+1 0) System 3 
r:\ 11344239\drn\storm-cad\cb21 .stm BRW INC 
09/30/02 10:28:42 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 



- - .. - - - - '- - - - - - -· -
Pipe Report 

Pipe Up Down System Discharge Length Constructed Section "n II Upstream Downstream Upstream Downstream 
stream stream Intensity (cfs) (ft) Slope Size Invert Invert Ground Ground 
Node Node (in/hr) (ftlft) Elevation Elevation Elevation Elevation 

(ft) (ft) (ft) (ft) 

P-21 CB-21 CB-22 4.62 0.93 56.75 0.010396 24inch 0.012 1,149.00 1,148.41 1 '153.13 1,153.24 
P-22 CB-22 Basin 2 3.97 1.75 138.76 0.009729 24inch O.Q12 1 '148.41 1,147.06 1 '153.24 1,152.06 

Project Title: Maryland Ave . (Sta. 123+50 to 126+10) System 3 
r: \ 11344239\drn\storm-cad\cb21 .stm BRW INC 
09/30/02 10:29:00 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - -
Upstream Downstream 

HGL HGL 
(ft) (ft) 

1,152.26 1,152.26 

1,152.26 1,152.25 

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

Page 1 of 1 



- - - - - - .. ,_ - - - - - ... 
Node Report 

Node Inlet Inlet Inlet System System Discharge Ground Rim HGL In HGL Out Inlet 
Area CA TC Flow Intensity (cfs) Elevation Elevation (It) (It) Intensity 

(acres) (acres) (min) Time (in/h r) (It) (It) (in/hr) 
(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 
CB-22 0.25 0.24 10.00 13.20 3.97 1.75 1,153.24 1,153.24 1,152.26 1,152.26 4.62 
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 

Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 
r: \ 11344239\drn\storm-cad\cb21.stm BRW INC 
09/30/02 10:29:11 AM <!:> Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - - -
Inlet 

Discharge 
(cfs) 

0.93 

1.10 

N/A 

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-21 CB-21 0.21 0.20 0.20 1,153.13 1,152.26 0.000014 0.93 Circular 56.75 0.30 

CB-22 1 '153.24 1,152.26 0.010396 24.99 24 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+1 0) 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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Sierra Vista Dr. 
Sta. 76+67 
1 0-YEAR PEAK RUNOFF 
I 1/V ::.. I I ) 2 - ::z )' ( c .. ..:> Vol .... u-6 ;;<- lo " )1..'-! c t5c) 

CB-23 P-23 CB-24 P-24 Basin 3 
D D L 

Project Titl e: Maryland Ave. (Sta . 123+50 to 126+1 0) System 3 
r: \ 11344239\drn\storm-cad\cb23.stm BRW INC 
09/30/02 09:19:47 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 



- - - - ~ - - - - .. - - - -
Combined Pipe/Node Report 

Pipe Upstream Downstream Length Inlet Inlet Inlet Total Inlet Section Capacity Average 
Node Node (It) Area c CA CA Discharge Size (cfs) Velocity 

(acres) Coefficient (acres) (acres) (cfs) (fVs) 

P-23 CB-23 CB-24 56.00 0.00 0.00 0.00 0.00 0.00 30 inch 29.69 3.81 
P-24 CB-24 Basin 3 15.00 0.00 0.00 0.00 0.00 0.00 36inch 45.70 5.29 

Project Title: Maryland Ave. (Sta. 123+50 to 126+1 0) System 3 
r:\ 11344239\drn\storm-cad\cb23.stm BRW INC 
09/30/02 10:30:16 AM C Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - - -
Upstream 

Invert 
Elevation 

(ft) 

1,149.51 

1,149.26 

Downstream Constructed 
Invert Slope 

Elevation (fVft) 
(It) 

1,149.26 0.004464 

1,149.20 0.004000 

Project Engineer: DAVE SCHAUB 
StormCAD v1 .5 (158) 

Page 1 of 1 



- - - - - - - - - - - - - - -
Pipe Report 

Pipe Up Down System Discharge Length Constructed Section II n II Upstream Downstream Upstream Downstream 
stream stream Intensity (cfs) (ft) Slope Size Invert Invert Ground Ground 
Node Node (in/hr) (ftlft) Elevation Elevation Elevation Elevation 

(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 

P-24 CB-24 Basin 3 4.57 37.40 15.00 0.004000 36inch 0.012 1,149.26 1,149.20 1,153.14 1,153.70 

Project Title : Maryland Ave . (Sta. 123+50 to 126+ 1 0) System 3 
r:\11344239\drn\storm-cad\cb23.stm BRW INC 
09/30/02 10:30:29 AM ~ Haestad Methods, Inc. 37 Brookside Road Waterbu ry, CT 06708 USA (203) 755·1666 

- - - -
Upstream Downstream I 

HGL HGL 
(ft) (ft) 

1,152.48 1,152.38 

1,152.29 1,152.25 

Project Engineer: DAVE SCHAUB 
StormCAD v1 .5 (158) 

Page 1 of 1 



- - - - - - - - - - - - - -
Node Report 

Node Inlet Inlet Inlet System System Discharge Ground Rim HGL In HGLOut Inlet 
Area CA TC Flow Intensity (cfs) Elevation Elevation (ft) (ft) Intensity 

(acres) (acres) (min) Time (in/hr) (ft) (It) (in/hr) 
(min) 

CB-23 0.00 0.00 10.00 10.00 4.62 18.70 1,153.1 4 1,153 .14 1,152 .75 1 '152.48 4.62 

CB-24 0.00 0.00 10.00 10.24 4.57 37.40 1,153.14 1,153.14 1,1 52 .38 1,1 52.29 4.62 

Basin 3 N/A N/A N/A 10.29 4.56 N/A 1,153.70 1,153.70 1,152.25 1,152 .25 N/A 
-

Project Title : Maryland Ave. (Sta. 123+50 to 126+10) System 3 
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 (203) 755-1666 

- - - - -
Inlet 

Discharge 
(cis) 

0.00 

0.00 

N/A 

Project Enginee r: DAVE SCHAUB 
StormCAD v1.5 [1 58] 

Page 1 of 1 



- - - - - - - ·- - - - - - - - - - - -
DOT Report 

Pipe -Node- Inlet Inlet Total -Ground- -HGL- -Slope- -Section- -Section- Length Average I 
Upstream Area CA CA Upstream Upstream Energy Discharge Shape (It) Velocity 

Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity Size (ft/s) 
(It) (It) (fVft) (cis) 

P-23 CB-23 0.00 0.00 0.00 1,153.14 1,152.48 0.001771 18.70 Circular 56.00 3.81 

CB-24 1,153.14 1,152.38 0.004464 29.69 30inch 

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+ 1 0) System 3 
r:\ 11344239\drn\storm-cad\cb23.stm BRW INC 
09/30/02 10:30:55 AM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 

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

Page 1 of 1 



-------------------

54th Ave. 
Sta. 51 +60 to Sta. 52+25 
1 0-YEAR PEAK RUNOFF 
Tw:; IJ):l..:Z} (C .. ow.., trb 

P-26 

Basin 3 

Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 

; I 
;;_ -lo ]!€· 1./ c e,c.) 

CB-26 

r:\ 11344239\drn\storm-cad\cb25.stm BRW INC 
09/30/02 09:20:51 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

CB-25 

Project Engineer: DAVE SCHAUB 
Storm CAD v1 .5 [158] 

Page 1 of 1 



- - - - - - - - - - - - - ·-
Combined Pipe/Node Report 

Pipe Upstream Downstream Length Inlet Inlet Inlet Total Inlet Section Capacity Average 
Node Node (It) Area c CA CA Discharge Size (cfs) Velocity 

(acres) Coefficient (acres) (acres) (cfs) (fVs) 

P-25 CB-25 CB-26 69.00 0.00 0.00 0.00 0.00 0.00 24 inch 21 .07 4.23 
P-26 CB-26 Basin 3 118.00 0.00 0.00 0.00 0.00 0.00 30 inch 31 .68 5.03 

Project Title : Maryland Ave . (Sta. 123+50 to 126+ 1 0) System 3 
r:\ 11344239\drn\storm-cad\cb25.stm BRW INC 
09/30/02 10:31:58 AM ~ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - - -
Upstream 

Invert 
Elevation 

(It) 

1,151 .01 

1,150.00 

Downstream Constructed 
Invert Slope 

Elevation (fVft) 
(It) 

1,150.50 0.007391 

1,149.40 0.005085 

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

Page 1 of 1 



- - - - - - - - - - - - - - -
Pipe Report 

Pipe Up Down System Discharge Length Constructed Section t1 n n Upstream Downstream Upstream Downstream 
stream stream Intensity (cfs) (ft) Slope Size Invert Invert Ground Ground 
Node Node (in/hr) (fVft) Elevation Elevation Elevation Elevation 

(It) (It) (It) (ft) 

P-25 CB-25 CB-26 6.64 13.30 69.00 0.007391 24inch 0.012 1 '151.01 1 '150.50 1,154.84 1,153.83 

P-26 CB-26 Basin 3 6.59 24.70 118.00 0.005085 30inch 0.012 1,150.00 1,149.40 1,153.83 1 '152.50 

Project Title: Maryland Ave. (Sta. 123+50 to 126+1 0) System 3 
r:\ 11344239\drn\storm-cad\cb25.stm BRW INC 
09/30/02 10:32:17 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755·1666 

- - - -
Upstream Downstream 

HGL HGL 
(It) (It) 

1,153.01 1,152.81 

1,152.61 1,152.25 

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

Page 1 of 1 



.r------------------------------------------------------------------------------------------------------------------------ - - '- - - - - - - - - - -
Node Report 

Node Inlet Inlet Inlet System System Discharge Ground Rim HGL In HGL Out Inlet 
Area CA TC Flow Intensity (cfs) Elevation Elevation (ft) (It) Intensity 

(acres) (acres) (min) Time (in/hr) (ft) (ft) (in/hr) 
(min) 

CB-25 0.00 0.00 0.00 0.00 6.64 13.30 1,154.84 1,154.84 1,153.35 1,153.01 6.64 

CB-26 0.00 0.00 0.00 0.27 6.59 24.70 1,153.83 1,153.83 1,152.81 1,152.61 6.64 

Basin 3 N/A N/A N/A 0.66 6.51 N/A 1,152.50 1,152.50 1,152.25 1,152.25 N/A 
---L_ _ ----

Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 
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 

- - - - -
Inlet 

Discharge 
(cfs) 

0.00 

0.00 

N/A 

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 (ftls) 
(ft) (ft) (ftlft) (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 1,1 52.81 0.007391 21 .07 24lnch 

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 31.68 30 inch 

Project Title: Maryland Ave. (Sta. 123+50 to 126+ 1 0) System 3 
r:\ 11344239\drn\storm-cad\cb25.stm BRW INC 
09/30/02 10:32:42 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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-- -----------------

Sierra Vista Dr. 

Sta. 78+59 

10-YEAR PEAK RUNOFF 

CBC-3 

Project Title: Maryland Ave. (Sta. 123+50 to 126+10) System 3 
r:\ 11344239\drn\storm-cad\cb27.stm BRW INC 

CB-27 

09/30/02 09:21:49 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 



- - - - - - - - - - - - - -
Combined Pipe/Node Report 

Pipe Upstream Downstream Length Inlet Inlet Inlet Total Inlet Section Capacity Average 
Node Node (ft) Area c CA CA Discharge Size (cfs) Velocity 

(acres) Coefficient (acres) (acres) (cfs ) (ft/s) 

P-27 CB-27 CBC-3 60.00 0.00 0.00 0.00 0.00 0.00 24 inch 23.46 1.64 

Project Title : Maryland Ave. (Sta. 123+50 to 126+10) System 3 
r: \11344239\drn\storm-cad\cb27.stm BRW INC 
09/30/02 10:34:1 1 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - - -
Upstream 

Invert 
Elevation 

(ft) 

1,150.47 

Downstream Constructed 
Invert Slope 

Elevation (ft/ft) 
(ft) 

1,149.92 0.009167 

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

Page 1 of 1 



- - - - - - - - - - - - - - -
Pipe Report 

Pipe Up Down System Discharge Length Constructed Section II n II Upstream Downstream Upstream Downstream 
stream stream Intensity (cis) (It) Slope Size Invert Invert Ground Ground 
Node Node (in/hr) (fVft) Elevation Elevation Elevation Elevation 

(It) (It) (It) (It) 

P-27 CB-27 CBC-3 6.64 5.00 60.00 0.009167 24inch 0.012 1,150.47 1,149.92 1,154.80 1,157.00 
~-

Project Title : Maryland Ave. (Sta. 123+50 to 126+1 0) System 3 
r:\11344239\drn\storm-cad\cb27.stm BRW INC 
09/30/02 10:34:22 AM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - -
Upstream Downstream 

HGL HGL 
(It) (It) 

1,152.27 1,152.25 

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

Page 1 of 1 



- - - - - - - - - - - - - -
Node Report 

Node Inlet Inlet Inlet System System Discharge Ground Rim HGLin HGLOut Inlet 
Area CA TC Flow Intensity (cfs) Elevation Elevation (ft) (ft) Intensity 

(acres) (acres) (min) Time (ln/hr) (ft) (ft) (in/hr) 
(min) 

CB-27 0.00 0.00 0.00 0.00 6.64 5.00 1,154.80 1,154.80 1 '152.32 1 '152.27 6.64 

CBC-3 N/A N/A N/A 0.61 6.52 N/A 1,157.00 1,157.00 1,152.25 1,152.25 N/A 

Project Title : Maryland Ave . (Sta. 123+50 to 126+1 0) System 3 
r:\11344239\drn\storm-cad\cb27.stm BRW INC 
09/30/02 10:34:33 AM ~ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

- - - - -
Inlet 

Discharge 
(cfs) 

0.00 

N/A 

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 (It's) 
(ft) (ft) (ft/ft) (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 1,1o7.oo 1 '152.25 0.009167 23.46 24 inch 
~ - ----- ----

Project Title: Maryland Ave. (Sta. 123+50 to 126+1 0) System 3 
r:\ 11344239\drn\storm-cad\cb27.stm BRW INC 
09/30/02 10:34:46 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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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 Drainaqe Basin Parameters 
Cw,p - Cw,p- Cw, ts; Total Weighted Water Course Top Bot 
0.95 \) 0.9111 0.71'1 Tributary CoeH Length Elev Elev 

Pvm'VConc Commercial Desert Area Lwc E2 Et 
Landscape At Cwt (It) (msl) (ms l) 

Sub-Bas in (Acres) (Acres) (Acres) (Acres) 

Sub-Area 
1-3 & 2-3 1.61 0.7 2.31 0.84 412 1155.98 1151 .39 
Sub-Area 
1-2 2-2 1-3 & 2-3 3.18 1 4.18 0.85 580 1156.1 1148.53 
NW Quadrant, Area 1 & 
Area 2, Maryland/Grand 11 .1 1.53 12.63 0.88 912 1154.3 1150 
Maryland Avenue 
Pavement 1.53 0 0 1.53 0.95 620 1176.6 1150.5 
TOTAL @ CBC Entrance 1.53 11.10 1.53 14.16 0.88 855 1154.3 1150 

,JSub-Area 
3-3 0.57 0.57 0.70 367 1151.8 1151 .18 
Sub-Area 
3-2 & 3-3 0.87 0.87 0.70 442 1151 .8 1150.69 
South Roadway 
Embankm ent, Area 3 1.11 1.11 0.70 571 1151.8 1150.27 

(1) ADOT Figure 2-3, Developed Watersheds 
(2) ADOT Table 2-1, Kb = 0.02 (Paved Parking Lots), .05 (Defined Earthen Channel) , & .04 (Residential, Lis less than 1000 feet) 
(3) Tc ; 11.4Lo.sK,o.52s -o·'' l-o.Js 

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

RationaiMethodWestofGrand Page 1 of 1 

RunoH Flow Rate 
Grand Ave . 

Slope Slope Intensity 

s s Kb121 I, lnit. Tc131 Tc l,pl' l 

(fVft) (fVmi) (in!hr) (hr) (min) (in!hr) 

0.011141 58.82 0.0200 7.52 0.05 3.28 6.3 

0.013052 68.91 0.0200 7.52 0.06 3.71 6.3 

0.004715 24 .89 0.0200 7.52 0.11 6.38 6.3 

0.042097 222.27 0.0400 7 .52 0.06 3.82 6.3 

0.005029 26.55 0.0200 7.52 0.10 6.05 6 .3 

0.001689 8.92 0.0500 7 .52 0.15 8.95 6.3 

0.002511 13.26 0.0500 7 .52 0.14 8.69 6.3 

0.00268 14.15 0.0500 7 .52 0.16 9.68 6.3 

- -

Flow 

Q 
(cfs) 

12 

22 

70 

9 

79 

3 

4 

5 

9/28/02 
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Solve For: Headwater El evat ion 

Culv er t Summ ary 

All owab le HW Eleva t ion 

. Co mpute d Headwater Eleva tion 

Inle t Contro l HW Elev 

Outl et Control HW El ev 

Grad es 

Ups t rea m Invert 

Le ngth 

Hydrau lic Prof ile 

Culvert Calculator Rep ort 
Ma ryla nd Ave, Sta 1 04+00, 6'x4 ' CBC 

1,160 .00 It Headwater Depth/ Height 0. 75 

1,149 .7 1 It Discharge 7 9.00 

1 ' 149 .57 ft Tailwater Elevation 1 ' 147 .00 

1,149 .7 1 It Contro l Type Entra nce Co ntrol 

1,146 .73 ft Downstrea m Invert 1,143 .65 

1 0 1.32 ft Constructed Slope 0 .03 0399 

cfs 

ft ~ 

ft 

ft/ 11 

Pro file Comp osi teS 1S2 Depth, Downstrea m 3 .35 It 

Slo pe T ype 

Fl ow Regim e 

Velocity Down strea m 

Sec ti on 

Sect ion Shape 

Sect ion Materia l 

Sect ion Size 

Nu mbe r Sec ti ons 

Stee p 

N/ A 

3 .93 

Box 

Co ncre te 

6x4 ft 

ft/s 

Norma l Depth 

Crit ica l Depth 

Cri tica l Slope 

Ma nnings Coeffi cient 

Spa n 

Rise 

0 .86 It 

1. 75 It 

0 .00 3772 ftlf t 

0 .01 3 

6. 00 It 

4 . 00 It 

I Outlet Co ntrol Prope rt ies 

Outl et Co ntro l HW Elev 1,149 .7 1 It 

0 .40 

Upstr ea m Veloci ty Hea d 

Ent rance Loss 

0 .88 It 

0 .35 ft Ke 

I 
Inlet Cont rol Propert ies 

I 
Inlet Con tro l HW Elev I , 149 .57 It Flow Control Uns ubm erg ed 

Inle t Type 45 • wingwall fl are, d=0.043 0 Area Full 24 .0 ft> 

K 0.5100 0 HDS 5 C ha rt 9 

M 0 .66700 HDS 5 Scale 1 

c 0.03090 Eq ua tion Fo rm 2 
y 0.80 000 I 

I 
I 
I 
I 
I 

Project T itle: mary land 
r :l 11 344239\drnlculvma - 1\basin1 .cv m BRW Inc 

I 09/28/02 12: 19:39 PM © Haestad Meth ods , Inc . 37 Brookside Roa d Water bury, CT 06708 USA (203) 755- 1666 

1-! w If L -t ~ "- t;·' "-1 

81( /•~ I d ur,~ 

lt> o - 'f.t!, 2 -If c -.u/ 

;( .. ""~ 1- r 

Project En gineer: BRW 
CulvertMas ter v t. O 

Page 1 of 1 



I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Ran ge Data : 

Minimum 

Discharge 0.00 

Discharge (cis) 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 T itl e: maryland 
r :\ 11 344239\drn\culvma - 1 \ba sin1.cvm 

Rating Table Report 
Maryland Ave, Sta 1 04+00, 6'x4' CBC 

Max imum Increment 

120 .00 10 .00 ci s 

BRW Inc 
09/28/02 12 :19 :58 PM © Haestad Method s, Inc. 37 Brookside Road Wate rbury , CT 06708 USA (203) 755-1666 

Project Enginee r : BRW 
Culv ertMaster v1 .0 

Page 1 of 1 
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{)t'DO 
~ 

-- - - --- ---- -- ---
Table 1 

Catch Basin 51 
Station 1 06+45 RT 
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FOR 
OFF-ROAD CATCH BASIN 51, Station 106+45 Rt (WATER SURFACE ELEVATION) 

GRAND AVENUE AT 55TH AVENUE AND MARYLAND AVENUE 
'biSeH~RGEr ·~~~~>'A~~~~o.Giil~l!ciCI!!};~:cte:r,ERIS:iTICS'l\'il.\'ii~~.~~~i~lt~,.t:;,"iitir; 'ifqf¢r:'1HliW~mea:qE~T:!i!$f4t~1 ;,~W!J>;J:ER,SU~F-~GEjE13EVAml:oN~~~ 

a A co w L Grate WEIR ORIFICE 
(cfs) (ft2) Coefficient (ft) (ft) Elevation d (depth) d (depth) 

CONTROLLING 

clear (net) opening jft) (ft) (ft) (ft) 
1.00 7.200 0.67 2.000 6.729 11 49.80 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 
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 0.17 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 0.77 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 1151 .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 

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

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 

Station 112+32, 

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

PLAN DATA 

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

Flow Title 
Flow File 

Plan Summary Information: 
Number of: Cross Sections 

Culverts 
Bridges 

Computational Information 

100-Year Peak Flow 
r:\11344239\Drn \ HEC-RAS\sc.f02 

6 
0 
0 

Mulitple Openings 
Inlin e Weirs 

Water surface calcul ation tolerance 0.003 

0 
0 

I 
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Critical depth calculaton tolerance 
Maximum number of interations 
Maximum differenc e tolerance 
Flow tolerance factor 

Computation Options 

- -· 
0.003 
20 
0.1 
0 . 001 

Critical depth computed only where necessary 

-

Conveyance Cal culation Method: At breaks in n values only 
Friction Slope Method : Average Conveyance 
Computational Flow Regime: Subcritical Flow 

- -

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

FLOW DATA 

Flow Title: 100-Year: Peak Flow 
Flow File : r:\11344239\Drn\HEC-RAS\sc.f02 

Flow Data (cfs) 
************************************************************* 
* River 
* 1 
* 1 
* 1 

Reach 
South Channel 
South Channel 
South Channel 

RS 
6 
4 
2 

PF 1 * 
3 * 
4 * 
5 * 

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

Boundary Conditions 

- - -

******************************************************************************************************** 
* River Reach Profile Upstream Downstream 
******************************************************************************************************** 
* 1 South Channel PF 1 Known WS = 1150.23 * 
******************************************************************************************************** 

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

GEOMETRY DATA 

Geometry Title: South Channel Geom 
Geometry File : r:\1 1344239\Drn\HEC-RAS\sc.gOl 

CROSS SECTION 
REACH: South Channel 

INPUT 

RIVER: 1 
RS: 6 

Description: Sta 112+32 = Chl Station 16+18.97 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

34 1154 .8 
61 1152.8 

40 1152.8 43 1151. 8 47 1151.8 51 1152.8 
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- - - - - - - ... 
Manning's n Values 

Sta n Val 
num= 

Sta n Val 
3 
Sta n Val 

************************************************ 
34 .035 

Bank Sta: Left 
40 

Right 
51 

CROSS SECTION OUTPUT 

40 .035 51 . 035 

Lengths: Left Channel 
111 111 

Profile #PF 1 

Right 
111 

- -
Coeff Contr. 

.1 

-
Expan. 

.3 

- -

*********************************************************************************************** 
* E.G. Elev (ft) * 1152.24 * Element * Left OB * Channel * Right OB * 
* Vel Head (ft) * 0.03 * Wt. n-Val. * * 0 . 035 
* w. s. Elev ( ft) * 1152.22 * Reach Len. (ft) * 111.00 * 111.00 111.00 
* Crit W.S. ( ft) * * Flow Area (sq ft) * * 2.28 
* E.G. Slope (ft/ft) *0.004330 * Area (sq ft) * * 2.28 * 
• Q Total (cfs) * 3.00 * Flow (cfs) * * 3.00 
* Top Width (ft) * 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) * * 0.33 * 
* Conv. Total (cfs) • · 45.6 * Conv. (cfs) * * 45.6 
• Length Wtd. ( 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) * * 0.04 
* C & E Loss ( ft) * 0.00 * Cum SA (acres) * * 0.11 
*********************************************************************************************** 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1 . 4. This may indicate the need for additional cross sections. 

CROSS SECTION 
REACH: South Channel 

INPUT 

RIVER: 1 
RS: 5 

Description: Sta 111+21 = Chl Station 14+63.77 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

124 1154 . 41 
151.2 1152.46 

Manning 's n Values 
Sta n Val 

129.8 1152.46 

num= 
Sta n Val 

133 1151.41 

3 
Sta n Val 

************************************************ 
124 . 035 

Bank Sta: Left 
129 .8 

129.8 

Right 
141.2 

CROSS SECTION OUTPUT 

. 035 141.2 . 035 

Lengths: Left Channel 
156 156 

Profile #PF 1 

137 1151.41 141.2 1152.46 

Right 
156 

Coeff Contr. 
.1 

Expan. 
. 3 

*********************************************************************************************** 
* E . G. Elev (ft) * 1151.99 * Element * Left OB * Channel * Right OB * 
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- - - - - - - - - - - - -
* Vel Head ( ft) * 0.01 * Wt. n-Val. * * 0.035 
* w. s. Elev ( ft) * 1151 . 98 * Reach Len . (ft) * 156.00 * 15 6.00 * 156.00 
* Crit w.s. ( ft) * * Flow Area (sq ft) * * 3.44 
* E .G. Slope (ft/ft) *0.001341 * Area (sq ft) * * 3.44 
* Q Tota l (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) * 0.57 * Hydr. Depth ( ft) * * 0.43 
* Conv . Total (c fs) * 81.9 * Conv. (cfs) * * 81.9 
* Length Wtd . ( ft) * 156. 00 * Wet ted Per . (ft) * * 8.19 
* Min Ch El ( ft) * 1151.41 * Shear (lb/sq ft) * * 0.04 
* Alpha * 1. 00 * Stream Powe r (lb/ft s) * * 0 . 03 
* Frctn Loss ( ft) * 0.20 * Cum Volume (acre-ft ) * * 0 . 04 
* C & E Loss ( ft) * 0.00 * Cum SA (acres ) * * 0 . 09 
******************************************************** ******** **** ** **** * ************ *** * **** 

CROSS SECTION 
REACH: South Channel 

INPUT 

RIVER: 1 
RS: 4 

Description: Sta 109+4 0 = Chl Station 12+ 91 .66 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******** ******* *********** ******** ************** ******** ***** ******************* 

106 1154.1 112 . 41151 . 97 115 1151 .1 119 1151 . 1 122.5 1151.97 
132 . 5 1151 . 97 

Manning's n Values num= 3 
Sta n Val S t a n Va l Sta n Val 

************************************************ 
106 . 035 112.4 .035 122.5 . 035 

Bank Sta: Left Right Lengths: Left Channel Right Coe ff Contr. Expan. 
112.4 122.5 243 243 243 . 1 . 3 

CROSS SECTION OUTPUT Profile #PF 1 
********** ******** ***************************************************************************** 
* E .G. El e v (ft) * 1151.80 * Element * Left OB * Channel * Right OB * 
* Vel Head ( ft) * 0.01 * Wt. n - Val. * * 0 . 035 
* w. s. Elev (ft) * 1151.78 * Reach Len. ( ft ) * 243.00 * 243 .00 * 243.00 
* Crit W.S . ( ft) * * Flow Area (sq ft) * * 4.36 
* E . G. Slope (ft/ft) *0.001225 * Area (sq ft) * * 4.36 
* Q Total (cfs) * 4. 00 * Flow (cfs) * * 4.00 
* Top Width (ft) * 8.78 * Top Width (ft) * * 8 .7 8 
* Vel Total (ft/ s) * 0 . 92 * Avg. Vel . (f t / s ) * * 0 .92 
* Max Chl Dpth (ft) * 0.68 * Hydr . Depth (ft) * * 0.50 * 
* Conv . Total (cfs) * 114 . 3 * Conv . (cfs) * * 114.3 * 
* Length Wtd. ( ft) * 243.00 * Wetted Per . (ft) * * 8 .98 * * 
* Min Ch El (ft) * 1151.10 * Shear (lb/sq ft) * * 0.04 
* Alpha * 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 (ac res) * * 0.06 
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*********************************************************************************************** 

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

CROSS SECTION 
REACH: South Channel 

I NPUT 

RIVER: 1 
RS: 3 

Description: Sta 108+20 = Chl Station 11+70.65 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

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 

************************************************ 
86.74 .035 93 . 94 .0 35 102.14 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
93.94 102.14 47 47 47 .1 . 3 

CROSS SECTION OUTPUT Profile #PF 1 
*********************************************************************************************** 
* E . G. Elev (ft) • 1151.15 * Element • Left OB * Channel • Right OB • 
• Vel Head ( ft) . 0.05 * Wt . n -Val . . . 0 .035 
• w .s . Elev (ft) • 1151 . 10 • Reach Len . (ft) • 47 . 00 • 47 . 00 • 47 . 00 
• Crit W. S . (ft) . * Flow Area (sq ft) • . 2.15 
* E . G. Slope (ft!ft) *0.009096 • Area (sq ft) • • 2.15 * • 
* Q Total (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) * * 1 . 86 
* Max Chl Dpth (ft) * 0. 40 • Hydr. Depth ( ft) . * 0.32 
* Conv. Total (cfs) * 41.9 * Conv. (cfs) * * 41.9 
• Length Wtd. ( ft) • 47.00 * Wetted Per . (ft) • . 6.86 
* Min Ch El ( ft) • 1150.70 • Shear (lb/sq ft) • . 0 .18 
• Alpha * 1. 00 * Stream Power (lb/ft s) . * 0 .33 
* l"rctn Loss ( ft) * 0.32 * Cum Volume (acre-ft) * * 0.01 
• C & E Loss ( ft) • 0.00 * Cum SA (acres ) * * 0.02 
*********************************************************************************************** 

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

CROSS SECTION 
REACH: South Channel 

INPUT 
Description: Sta 106+97 
Station Elevation Data 

RIVER: 1 
RS: 2 

Chl Station 10+47.65 
num= 6 
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- - - - - - - - - - -
Sta El ev Sta Elev Sta Elev Sta Elev Sta Elev 

******************************************************************************** 
67 1153.27 

92.4 1150.88 

Manning's n Values 
Sta n Val 

74.2 1150.88 

num= 
Sta n Val 

76 1150 . 27 

3 
Sta n Val 

************************************************ 
67 .035 74.2 .035 82.4 .035 

Bank Sta: Left Right Lengths: Left Channel 
74.2 82.4 47 47 

CROSS SECTION OUTPUT Profile #PF 1 

80 1150 . 27 82.4 1150 . 88 

Right Coeff Contr. Expan. 
47 . 1 . 3 

- -

*********************************************************************************************** 
* E.G . Elev (ft) 
* Vel Head (ft) 
* w.s. Elev (ft) 
* Crit W.S . (ft) 
* E.G. Slope (ft/ft) 
* Q Total (cfs) 
* Top Width ( ft) 
* Vel Total (ft/s) 
* Max Chl Dpth (ft) 
* Conv. Total (cfs) 
* Length Wtd. (ft) 
* Min Ch El (ft) 
* Alpha 
* Frctn Loss (ft) 
* C & E Loss (ft) 

* 1150. 83 
* 0.04 
* 1150.79 
* 1150.60 
*0 . 005576 

5.00 
* 7.55 

1. 68 
0.52 
67.0 

47.00 
* 1150.27 

1.00 
* 0.50 

0.01 

* Element 
* Wt. n-Val. 
* Reach Len. ( ft) 
* Flow Area (sq ft) 
* Area (sq ft) 
* Flow (cfs) 
* Top Width (ft) 
* Avg. Vel. (ft/s) 
* Hydr. Depth (ft) 
* Conv. (cfs) 
* Wetted Per. (ft) 
* Shear (lb/sq ft) 
* Stream Power (lb/ ft s) 
* Cum Volume (acre-ft) 
* Cum SA (acres) 

Left OB * 

47.00 

* 
* 

Channel * Right OB * 
0 .035 
47.00 * 47.00 

2.97 
2.97 
5.00 
7.55 
1. 68 
0.39 
67 . 0 
7 . 70 
0.13 * 
0.23 
0 . 00 
0.01 

* 

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

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

CROSS SECTION 
REACH: South Channel 

INPUT 

RIVER: 1 
RS: 1 

Description: Sta 106+42 = Chl Station 10+00 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

59 1153 
93 1150.82 

Manning's n Values 
Sta n Val 

65.7 1150.76 

num= 
Sta n Val 

68 

3 
Sta 

1150 

n Val 
************************************************ 

59 . 035 65 . 7 .035 79 .035 

Bank Sta: Left Right Lengths: Left Channel 

76 1150 79 1150.76 

Right Coeff Contr. Expan . 
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65 . 7 79 0 0 0 .1 . 3 

CROSS SECTION OUTPUT Profile JIPF 1 
*********************************************************************************************** 
* E.G. Elev ( ft) * 1150.33 * Element * Left OB * Channel * Right OB * 
* Vel Head ( ft) * 0.09 * Wt. n-Val . * * 0.035 
* w. s. Elev ( ft) * 1150 . 23 * Reach Len . ( ft) 
* Crit w. S . ( ft) * 1150. 22 * Flow Area (sq ft) * * 2.02 * * 
* E.G. Slope (ft/ft) *0. 027231 * Area (sq ft) * * 2 . 02 
* Q Total (cfs) * 5 . 00 * Flow (cfs) * * 5.00 * * 
* Top Width ( ft) * 9.60 * Top Width ( ft) * * 9.60 * * 
* Vel Total ( ft/s) * 2.47 * Avg. Vel. (ft/s) * * 2 . 47 
* Max Chl Dpth ( ft) * 0 . 23 * Hydr. Depth (ft) * * 0 . 21 * * 
* Conv. Tota l (cfs) * 30 . 3 * Conv. (cfs) * * 30 . 3 
* Leng t h Wtd. (ft) * * Wetted Per. ( ft) * * 9.67 
* Min Ch El ( ft) * 1150.00 * Shear (lb/sq ft) * * 0 . 36 
* Alpha * 1. 00 * Stream Power (lb / ft s) * * 0.88 * * 
* Frctn Loss ( ft) * * Cum Volume (acre-ft) * 
* C & E Loss ( ft) * * Cum SA (acres) 
*********************************************************************************************** 

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

SUMMARY OF MANNING'S N VALUES 

River:1 
***************************************************************** 

Reach River Sta. * n 1 * n2 * n3 
***************************************************************** 
*South Channel * 6 * .035* .035* .035* 
*South Channel * 5 * .035* .035* .035* 
*South Channel * 4 * . 035* . 035* .035* 
*Sou t h Channel * 3 * . 035* .035* .035* 
*South Channel * 2 * .035* .035* .035* 
*South Channel * 1 * .035* . 0 35* . 035* 
***************************************************************** 

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

SUMMARY OF REACH LENGTHS 

River: 1 
***************************************************************** 

Reach * River S t a. * Left * Channel * Right 
***************************************************************** 
*South Channel * 6 * 111* 111 * 111* 
*South Channel * 5 * 156* 156* 156* 
*South Channel * 4 * 243* 243* 243* 
*South Channel * 3 * 47* 47* 47* 
•south Channel * 2 * 47* 47* 47* 
*South Channel * 1 * 0* 0* 0* 
***************************************************************** 
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******************************************************************************** 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: 1 

******************************************************* 
Reach * River Sta. * Contr. * Expan. * 

******************************************************* 
*South Channel * 6 * .1* .3* 
*South Channel * 5 * .1* .3* 
*South Channel * 4 * .1* .3* 
*South Channel * 3 * .1 * 0 3 * 
*South Channel . 2 * .1* 0 3 * 
*South Channel • 1 • .1* 0 3 • 
******************************************************* 

Profile Output Table - Standard Table 1 

- - - - - - -

************************************************************************************************************************************** 
************ 
* Reach * River Sta Q Total *MinCh El •w.s . Elev *Crit w.s. *E.G. Elev *E.G. Slope • Vel Chnl *Flow Area *Top Width 
*Froude # Chl * 
• * (cfs) * ( ft) ( ft) (ft) * (ft) (ft/ft) (ft/s) (sq ft) (ft) 
* 
******************************************* ***************************** ************************************************************** 
************ 
* South Channel* 6 * 3.00 * 1151.80 * 1152.22 * * 1152.24 * 0.004330 * 1. 32 * 2 . 28 * 6.92 * 
0.40 * 
* South Channel* 5 * 3 . 00 . 1151.41 . 1151.98 . . 1151 . 99 * 0 0 001341 . 0.87 * 3.44 . 8.03 . 
0.23 * 
* South Channel* 4 * 4 . 00 . 1151.10 . 1151.78 . . 1151.80 . 0.001225 * 0 . 92 * 4.36 * 8. 78 . 
0.23 * 
* South Channel* 3 * 4.00 * 1150 0 70 * 1151.10 * * 1151 . 15 . 0.009096 . 1. 86 . 2.15 . 6.75 * 
0 .58 * 
* South Channel* 2 * 5.00 * 1150 0 27 * 1150.79 * 1150.60 . 1150 0 83 .. 0.005576 . 1.68 * 2.97 * 7.55 . 
0 . 47 * 
* South Channel* 1 * 5.00 * 1150 0 00 . 1150 0 23 * 1150 0 22 * 1150.33 * 0.027231 . 2.47 * 2.02 . 9.60 * 
0. 95 * 
************************************************************************************************************************************** 
************ 

Profile Output Table - Standard Table 2 
********************************************************************************************************************************* *** * 
* Reach * River Sta * E . G. Elev *W.S. Elev * Vel Head *Frctn Loss *C & E Loss * Q Left *Q Channel * Q Right *Top Width * 

* (ft) • (ft) • (ft) • (ft) * (f t ) * (cfs) • (cfs) (cfs) • (ft) 
************************************************************************************************************************************* 
* South Channel* 6 * 1152 . 24 * 1152 0 22 * 0 . 03 * 0.25 * 0.00 * . 3.00 * * 6.92 * 
* South Channel* 5 * 1151.99 * 1151.98 * 0.01 * 0.20 * 0.00 * * 3.00 • * 8.03 * 
* South Channel* 4 * 1151. 80 * 1151 . 78 * 0.01 * 0.64 * 0.00 * * 4.00 * * 8.78 * 
* South Channel* 3 * 1151.15 * 1151.10 * 0.05 * 0 0 32 * 0.00 • • 4.00 * * 6.75 * 
* South Channel* 2 * 1150 0 83 * 1150 . 79 * 0.04 • 0.50 * 0.01 • * 5.00 * * 7 .55 * 
* South Channel* 1 * 1150 . 33 * 1150 . 23 * 0.09 * . * * 5.00 * * 9.60 * 
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******************************************************************************** 

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 

t -- ' ---~---·] Project Description: 

~~rt~n_:2;:~~~-=~:=:.~;~::::::.~-=::.::~~~, .!:~.:_:_;,~~~:~:_ _ 12,:~-~.;~ _ 

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

PLAN DATA 

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

Title: ch u..,,., e.- 1 2 
Fl.le 

Flow Title 
Flow File 

Plan Summary Information: 
Number of: Cross Sections 

Culverts 
Bridges 

Computational Information 

100-Year Peak Flow 
r:\11344239\Drn\HEC-RAS\nc.fOl 

6 
0 
0 

Mulitple Openings 
Inline Weirs 

Water surface calculation tolerance 
Critical depth calculaton t olerance 

0.003 
0 . 003 

0 
0 
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- - - - - -
Maximum number of interations 
Maximum difference tolerance 
Flow tolerance factor 

Computation Options 

-
20 
0.1 
0.001 

Critical depth computed only where necessary 

- -
Conveyance Calculation Method : At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Subcritical Flow 

- -

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

FLOW DATA 

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

Flow Data (cfs) 
************************************************************* 
* River Reach RS * PF 1 * 
* 1 Nor t h Channel 6 * 12 * 
* 1 North Channel 3 * 22 * 
* 1 North Channel 1 . * 70 * 
************************************************************* 

Boundary Conditions 

- - -

******************************************************************************************************** 
* River Reach Profile Upstream Downstream 
******************************************************************************************************** 

- - - -

* 1 North Channel PF 1 Known WS = 1149.71 *<::,- /-1 vJ 
' I .d /- ~ ,.. 'I (.. v C-

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

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

GEOMETRY DATA 

Geometry Title: North Channel Georn 
Geometry File : r:\11344239\Drn\HEC-RAS\nc . gOl 

CROSS SECTION 
REACH: North Channel 

INPUT 

RIVER: 1 
RS: 6 

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 1152.9 122 1151.25 126 1151.25 .132.6 1152 . 9 
142.6 1153 

Manning ' s n Va l ue s num= 3 
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- - - - - - - -
Sta n Val Sta n Val Sta n Val 

************************************************ 
100 . 035 

Bank Sta: Left 
117.1 

117.1 

Right 
132.6 

CROSS SECTION OUTPUT 

.035 132.6 .035 

Lengths: Left Channel 
59 59 

Profile #PF 1 

Right 
59 

- -
Coeff Contr. 

.1 

-
Expan. 

. 3 

- -

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

* E.G. Elev (ft) * 1152 .11 * Element * Left OB * Channel * Right OB * 
* Vel Head ( ft) * 0.08 * Wt . n-Val. * * 0.035 * 
* w.s. Elev ( ft) * 1152.03 * Reach Len. (ft) * 59.00 * 59.00 * 59.00 
* Crit W.S . (ft) * • Flow Area (sq ft) * * 5.27 • • 
• E.G. Slope (f t /ft) *0.006488 * Area (sq ft) * * 5.27 
• Q Total (cfs) • 12.00 * Flow (cfs) * * 12.00 
* Top Width ( ft) * 9.46 * Top Width ( ft) * * 9.46 * * 
* Vel Total (ft/s) * 2.28 * Avg. Vel. (ft/s) * * 2.28 
* Max Chl Dpth ( ft) * 0.78 * Hydr. Depth ( ft) * * 0 .56 * 
* Conv. Total (cfs) * 149.0 * Conv. (cfs) * * 149.0 
* Length Wtd. ( ft) * 59.00 * Wetted Per. ( ft) * * 9.68 * * 
* Min Ch El (ft) * 1151.25 * Shear (lb/sq ft) * * 0.22 * * . Alpha * 1.00 * Stream Power (lb/ft s) • • 0.50 
* Frctn Loss ( ft) * 0 .55 * Cum Volume (acre-ft) * * 0 .30 * * 
* C & E Loss ( ft) * 0.01 * Cum SA (acres) * * 0.23 * * 
*********************************************************************************************** 

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

CROSS SECTION 
REACH: North Channel 

INPUT 
Description: Sta 109+45 
sta 109+58 
Station Elevation Data 

RIVER: 1 
RS: 5 

Chl Sta 16+29.80 

Sta Elev Sta 
num= 

Elev 
6 
Sta Elev Sta Elev Sta Elev 

******************************************************************************** 
100 1156.11 109.6 1152.9 116 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 

************************************************ 
100 .03 5 109.6 .035 128.5 .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 
*********************************************************************************************** 
* E . G. Elev (ft) * 1151.56 * Element Left OB * Channel * Right OB * 
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- - - - - - - - - - - - -
* Vel Head ( ft) * 0.14 * Wt. n-Val . * * 0.035 
* w.s. Elev ( ft) * 115 1 .42 * Reach Len. (ft) * 145.00 * 145.00 * 145 . 00 
* Crit W.S . ( ft) * 1151 . 33 * Flow Area (sq ft) * * 3.96 * * 
* E.G. Slope (ft/ft) *0 . 014471 * Area (sq ft) * * 3 . 96 * * 
* Q Total (cfs) * 12.00 * Flow (cfs) * * 12.00 
* Top Width ( ft) * 8 . 46 * Top Width (ft) * * 8.46 
* Vel Total (ft/s) * 3.03 * Avg. Vel. ( ft / s) * * 3.03 * * 
* Max Chl Dpth ( ft) * 0.63 * Hydr. Depth (ft) * * 0.47 * * 
* Conv. Total (cfs) * 99.8 * Conv. (cfs) * * 99.8 * 
* Length Wtd . (ft) * 145.00 * Wetted Per . (ft) * * 8.64 * * 
* Min Ch El ( ft) * 1150.78 * Shear (lb/sq ft) * * 0.41 
* Alpha * 1. 00 * Stre am Power (lb/ft s) * * 1. 25 
* Frctn Loss (ft) * 1. 56 * Cum Volume (acre - ft) * * 0 . 29 * * 
* C & E Loss ( ft) * 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 
REACH: North Channel 

INPUT 

RIVER: 1 
RS: 4 

Description: Sta 108+00 = Chl Sta 14+81.02 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

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 num= 3 
Sta n Val Sta n Val Sta n Val 

************************************************ 
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 .1 . 3 

CROSS SECTION OUTPUT Profile #PF 1 
*********************************************************************************************** 
* E.G. Elev (ft) * 1149.98 * Element * Left OB * Channel * Right OB * 
* Vel Head (ft) * 0.10 * Wt. n - Val. * * 0.035 
* W. S . Elev ( f t) * 1149.88 * Reach Len. (ft) * 50.00 * 50 . 00 * 50 . 00 
* Crit w.s. ( ft) * * Flow Area (sq ft) * * 4.81 
* E.G . Slope (ft/ft) *0.008348 * Area (sq ft) * * 4.81 * 
* Q Total (cfs) * 12.00 * Flow (cfs) * * 12.00 * 
* Top Width ( ft) * 9.12 * Top Width (ft) * * 9.12 * * 
* Vel Total (ft/s) * 2.49 * Avg. Vel. (ft/s) * * 2.49 * * 
* Max Chl Dpth ( ft) * 0.73 * Hydr. Depth (ft) * * 0.53 * 
* Conv . Total (cfs) * 131.3 * Conv. (cfs) * * 131.3 * * 
* Length Wtd . ( ft) * 50.00 * We t ted Per . ( ft) * * 9.33 
* Min Ch El ( ft) * 1149.15 * She ar (l b /sq ft) * * 0.27 
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* Alpha 
* Frctn Loss (ft) 
* c & E Loss ( ft) 

-
* 
* 

-
1.00 
0.11 
0.02 

- - -
* Stream Power (lb/ft s) * 
* Cum Volume (acre-ft) 
* Cum SA (acres) * 

-
* 

-
0.67 
0 . 28 
0.19 

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

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

CROSS SECTION 
REACH: North Channel 

INPUT 

RIVER: 1 
RS: 3 

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 0 6 78 1151.6 87 1148 0 6 95 1148 0 6 107 1151.6 
117 1151.7 

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

************************************************ 
66 .035 78 . 035 107 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
78 107 186 186 186 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 
*********************************************************************************************** 
* E.G . Elev (ft) 
* Vel Head (ft) 
* w.s. Elev (ft) 
* Crit W. S . (ft) 
* E.G . Slope (ft/ft) 
* Q Total (cfs) 
* Top Width ( ft) 
* Vel Total (ft/s) 
* Max Chl Dpth (ft) 
* Conv. Total (cfs) 
* Length Wtd. ( ft) 
* MinCh El (ft) 
* Alpha 
* Frctn Loss (ft) 
* C & E Loss (ft) 

* 1149 0 85 
0 .03 

* 1149.81 

*0.001441 
* 22 . 00 

16.49 
1.48 
1. 21 

579.6 
186 . 00 

* 1148.60 
1.00 
0.06 
0.01 

* Element 
* Wt. n-Val. 
* Reach Len. (ft) 
* Flow Area (sq ft) 
* Area (sq ft) 
* Flow (cfs) 
* Top Width (ft) 
* Avg. Vel. (ft!s) 
* Hydr. Depth (ft) 
* Conv. (cfs) 
* Wetted Per. (ft) 
* Shear (lb/sq ft) 

* 

* 
* 

* 

* Stream Power (lb/ft s) * 
* Cum Volume (acre-ft) * 
* Cum SA (acres) 

Left OB * Channel * Right OB * 
0 . 035 

186.00 * 186 . 00 * 186.00 
14.85 
14.85 
22.00 * 
16.49 
1.48 
0 .9 0 

579.6 
16.83 

0.08 
0.12 
0.27 * 

* 0.18 
****************************** **************************** ************************************* 

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

CROSS SECTION 
REACH: North Channel 

RIVER: 1 
RS: 2 
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- - - - - - -
INPUT 
Description: Sta 105+54 ~ 

Station Elevation Data 
Sta Elev Sta 

Chl Sta 12+35.54 
num~ 6 

Elev Sta 

- - - -
Elev Sta Elev Sta Elev 

******************************************************************************** 
43.2 1153 0 8 52.2 1150.8 62 1147 0 54 70 1147.54 83.1 1150 0 8 
93.1 1150 0 9 

Manning ' s n Values num~ 3 
sta n Val Sta n Val sta n Val 

************************************************ 
43.2 .035 52.2 0 035 83.1 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
52.2 83 . 1 154 154 154 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

- -

*********************************************************************************************** 
* E.G. Elev ( ft) * 1149 0 78 * Element * Left OB * Channel * Right OB * 
* Vel Head ( ft) * 0.01 * Wt. n-Val. * * 0.035 
* w 0 s. Elev ( ft) * 1149.78 * Reach Len. (ft) * 154.00 * 154 .00 154 . 00 
* Crit W.S. ( ft) * * F l ow Area (sq ft) * * 35.43 
* E . G. Slope ( ft/ft) *0.000130 * Area (sq ft) * * 35 . 43 
* Q Total (cfs) * 22 . 00 * Flow (cfs) * * 22.0 0 
* Top Width ( ft) * 23.70 * Top Width ( ft) * * 23.70 
* Vel Total ( ftls) * 0.62 * Avg. Vel . ( ftls) * * 0.62 
* Max Chl Dpth ( ft) * 2 . 24 * Hydr . Depth ( ft) * * 1.49 * 
* Conv. Total (cfs) * 1931.9 * Conv. (cfs) * * 1931 . 9 
* Length Wtd. ( ft) * 154.00 * Wetted Per. ( ft) * * 24.34 
* Min Ch El ( ft) * 114 7 0 54 * Shear ( l b/sq ft) * * 0.01 
* Alpha * 1. 00 * Stream Power (lb/ft s) * * 0.01 
* Frctn Loss (ft) * 0.04 * Cum Vo l ume (acre - ft) * * 0.16 * 
* C & E Loss ( ft) * 0 . 00 * Cum SA (acres) * * 0.09 * 
******************************************************************************************* *** * 

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

CROSS SECTION 
REACH : North Channel 

INPUT 

RIVER: 1 
RS: 1 

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 0 3 36.8 1150 0 8 49 1146 0 73 57 1146 0 73 73 . 3 1150 0 8 
83 . 3 1150 0 9 

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

************************************************ 
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- - - -· - - -
32.3 .035 36.8 .035 73 . 3 .035 

Bank Sta: Left 
36.8 

Right 
73.3 

CROSS SECTION OUTPUT 

Lengths: Left Channel 
0 0 

Profile #PF 1 

-· 
Right 

0 

- -
Coeff Contr. 

.1 

-
Expan. 

.3 

- -
*********************************************************************************************** 
* E.G. Elev ( ft) 
* Vel Head (ft) 
* w.s. Elev (ft) 
* Crit w.s. (ft) 
* E.G . Slope (ft/ft) 
* Q Total (cfs) 
* Top Width (ft) 
* Vel Total (ft/s) 
* Max Chl Dpth (ft) 
* Conv. Total (cfs) 
* Length Wtd. (ft) 
* Min Ch El (ft) 
* Alpha 
* Frctn Loss (ft) 
* C & E Loss (ft) 

* 1149.74 
* 0.03 
* 1149.71 
* 1147.85 
*0.000397 

70 . 00 
* 28.87 

1. 27 
2.98 

3512.5 

* 
* 1146.73 
* 1.00 

* 

* Element 
* Wt. n-Val . 
* Reach Len. (ft) 
* Flow Area (sq ft) 
* Area (sq ft) 
* Flow (cfs) 
* Top Width (ft) 
* Avg. Vel. (ft/s) 
* Hydr. Depth (ft) 
* Conv. (cfs) 
• Wetted Per. (ft) 
• Shear (lb/sq ft) 
• Stream Power (lb/ft s) 
• Cum Volume (acre-ft) 
• Cum SA (acres) 

Left OB * 

* 

Channel * Right OB * 
0.035 

* 
54.93 
54. 93 * 
70.00 
28.87 
1. 27 
1.90 

3512.5 
29 . 72 
0.05 
0.06 

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

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

SUMMARY OF MANNING'S N VALUES 

River:l 
***************************************************************** 

Reach • River Sta . • nl • n2 • n3 
***************************************************************** 
*North Channel * 6 . . 035* .035* .035* 
*North Channel • 5 * .035* .035* .035* 
*North Channel * 4 * . 035* .035* . 035* 
*North Channel •. 3 • .035* . 035* .035* 
*North Channel * 2 * .035* .035* .035* 
*North Channel * 1 * .035* .035* .035* 
***************************************************************** 

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

SUMMARY OF REACH LENGTHS 

River: 1 
***************************************************************** 

* Reach * River Sta. Left * Channel * Right 
***************************************************************** 
*No rth Channel * 6 * 59* 59* 59* 
*North Channel * 5 * 145* 145* 145* 
*North Channel * 4 * 50* 50* 50* 
*North Channel * 3 * 186* 186* 186* 

Page 7 of 9 

-· - - - - -



- - - -
*North Channel 
*North Channel 

-
2 
1 

- -
154* 

0* 

-
154* 

0* 

- -
154* 

0* 
***************************************************************** 

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

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: 1 

******************************************************* 
Reach * River Sta. * Contr. * Expan . 

******************************************************* 
*North Channel * 6 * .1 * .3* 
*North Channel . 5 * .1* . 3. 
*North Channel * 4 . . 1 * .3* 
*North Channel * 3 * .1 * . 3* 
*North Channel * 2 . . 1 * .3* 
*North Channe l * 1 * . 1* .3* 
******************************************************* 

Profile Output Table - Standard Table 1 

- - - - - - -

************************************************************************************************************************************** 
************ 
* Reach * River Sta * Q Total *MinCh El *W .S . Elev *Crit W. S . *E.G . Elev *E.G. Slope * Vel Chnl *F low Area *Top Width 
*Froude # Chl * 

* * (cfs) * ( ft) ( ft) ( ft) ( ft) (ft/ft) ( ft/s) (sq ft) (ft) 

************************************************************************************************************************************** 
************ 
* North Channel* 6 * 12.00 * 1151.25 * 1152.03 * * 1152.11 * 0.006488 * 2.28 * 5 . 27 * 9 . 46 * 
0.54 * 
• North Channel* 5 * 12.00 * 1150 . 78 * 1151.42 * 1151.33 * 1151. 56 * 0.014471 * 3.03 * 3 . 96 * 8 . 46 * 
0. 78 * 
* North Channe l * 4 * 12.00 * 1149.15 * 1149.88 * * 1149 . 98 * 0.0 08348 * 2.49 * 4.81 * 9.12 * 
0.61 * 
* North Channe l * 3 * 22.00 * 1148 . 60 * 1149.81 * * 1149.85 * 0.001441 * 1.48 * 14 . 85 * 16.49 * 
0.28 * 
* North Channel* 2 * 22.00 * 1147.54 * 1149.78 * * 1149 . 78 . 0.000130 * 0.62 * 35.43 . 23. 70 * 
0.09 * . North Channel* 1 * 70 . 00 * 1146.73 * 1149.71 * 1147.85 * 1149.74 . 0.000397 * 1.27 * 54.93 * 28 . 87 * 
0 .16 * 
************************************************************************************************************************************** 
************ 

Profi l e Output Table - Standard Table 2 
************************************************************************************************************************************* 
* Reach * River Sta * E.G. Elev *W.S. Elev * Vel Head *Frctn Loss *C & E Loss * Q Left *Q Channel * Q Right *Top Width * 

(ft) * (ft) * (ft) * (ft) * (ft) (cfs) * (cfs) * (cfs) * ( ft) 
************************* ****************************************** ****************************************************************** 
* North Channe l * 6 
* North Channel* 5 
• North Channel* 4 

* 
* 
* 

1152.11 * 
1151.56 * 
1149 . 98 * 

1152.03 * 
1151 .42 * 
1149.88 * 

0.08 * 
0.14 * 
0 . 10 * 

0.55 • 
1. 56 * 
0.11 * 

Page 8 of 9 

0 . 01 • 
0.01 * 
0.02 * 

* 
* 
* 

12.00 * 
12.00 * 
12.00 * 

9.46 * 
8.46 * 
9 . 12 * 

-



- - - -
* North Channel* 3 
* North Channel* 2 
* North Channel* 1 

-
* 

- -
1149 . 85 * 
1149.78 * 
1149.74 * 

-
1149.81 * 
1149.78 * 
1149.71 * 

- -
0 . 03 * 
0.01 * 
0.03 * 

-
0 . 06 * 
0.04 * 

- -
0.01 * 
0.00 * 

-
* 

-
22.00 * 
22.00 * 
70.00 * 

-
* 

- -
16.49 * 
23.70 * 
28.87 * 

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

Page 9 of 9 

-



-------------------
HEC-RAS Plan: Plan 01 
[ .;:.:,.L~_ -"~'""''· 



-------------------
HEC-RAS Plan: Plan 01 River: 1 Reach: North Channel Profile: PF 1 





- - -
1157-

1156 

1155 

§: 1154 
c 

.Q 1153 -ro 
> 
Cll w 1152 

1151 

1150 

1149 
70 

1156 

1155 

1154 

g 1153 
c 
0 

1152 ~ 
> 
Q) 

w 1151 

1150 

1149 

1148 
60 

- - - -- - - -- - -- - - -
North Channel Plan: North Channel Plan 

Sta 108+00 = Chi Sta 14+81 .02 

E------- .035 .035 .035 )I f-

r--,--,--~-~~-, 

80 90 110 120 

Station (ft) 

North Channel Plan: North Channel Plan 
Sta 107+50 = Chi Sta 14+31 .02 r .035 .035 .035 )

1 

70 80 90 100 110 120 

Station (ft) 

Legend 

EG PF 1 

WS PF 1 

Ground 

• Bank Sta 

Legend 

EG PF 1 

WSPF 1 

Ground 

• Bank Sta 

-



- -

g 
c 
0 

-~ 
> 
Q) 

w 

§: 
c 
.Q 
1\i 
> 
Q) 

w 

- - - - - - - - - -
North Channel Plan : North Channel Plan 

Sta 11 0+04 = Chi Sta 16+92.96 

/«---------- .035 .035-----
1159 

1158 

1157 

1156 

1155 

1154 

1153 

1152 

1151 
100 

1157 

1156 

1155 

1154 

.-------------. - - ----.--------------,-------.----, -------.----- ,-- --, -- - -, -- ---, --

.035 

110 120 130 

Station (ft) 

North Channel Plan : North Channel Plan 
Sta 1 09+45 = Chi Sta 16+29.80 

-~~---------- .035------

- - -
.035 ----»1 

~---

- - -
Legend 

EG PF 1 

WS PF 1 

Ground 

• Bank Sta 

140 150 

.035 _, 

-

Legend 

EG PF 1 

WS PF 1 

Crit PF 1 

Ground 

• Bank Sta 1153 

1152 ~ 
1151 

1150 ,-----,-- ~----, 

100 110 120 130 140 

Station (ft) 

-



- -

g 
c 
0 

~ 
> 
(j) 

[jJ 

- ---- - ----- -- - --
North Channel Plan : North Channel Plan 

North Channel 
1153 

11 52 

1151 

1150 

1149 

1148 

1147 

1146+-~--~--~~----~--~~--~----~--~--r--.--.--~~--~--~----.-~--~~--~--.-~--~~--. 

0 100 200 300 400 500 600 

Main Channel Distance (ft) 

Legend 

EG PF 1 

WS PF 1 

Crit PF 1 

Ground 

-



- - -
1154-

1153 

1152 

§: 
c 1151 

.Q 
-ro 
> 
QJ 1150 
w 

1149 

1148 

1147 
40 

1153-

11 52 

1151 

g 
c 1150 
.Q 
cr; 
> 
QJ 1149 
w 

1148 

1147 

1146 
30 

- --- - ----
North Channel Plan : North Channel Plan 

f----- .035 

Sta 105+54 = Chi Sta 12+35.54 

----~~---------------------- .035 -------------

r-- .035 

50 60 70 80 

Station (ft) 

North Channel Plan : North Channel Plan 
Sta 1 04+00 = Chi Sta 1 0+88.95 

~~------------------------- .035 -----------------

40 

~ • • • • • • • • -t- - • • • • • - • • • 

50 60 

Station (ft) 

70 

-
+ 

+ 
.. 

-- - - -
.035 , 

r-~---.--.---~-.--~--. 

90 100 

.035 )I 

~~----~~·~~~ 
80 90 

Legend 

EG PF 1 

WS PF 1 

Ground 

• Bank Sta 

Legend 

EG PF 1 

WS PF 1 

Crit PF 1 

Ground 

• Bank Sta 

-



I 
I 
I 
I 
I 
·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Appendix I 
Off-Site Hydrology and Hydraulic Analyses 

(100-year) 



-------------------

Location Station 

Maryland Ave 126+10 

86' North of 
54th Ave Existing 

Maryland Ave 

52+75 or 319' 

54th Ave 
North of 
Existing 
Maryland Ave 

WSE summary 

Summary 
of 

100-Year Water Surface Elevations 
for 

Existing and Proposed Conditions 
at 

Critical Locations 

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 1 00-Year WSE is lower than 

1156.14 1155.66 -0.48 existing WSE because of the improved outfall under Maryland Avenue (2-1 O'x4' CBC 
with less tailwater than existing conditions). 

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

1156.14 1155.66 -0.48 
surface elevation will be the same as on Maryland, Station 126+ 10 by equalization 
through CB 27. 

North End of 54th Street Reconstruction. Proposed WSE is lower than existing 100-Year 

1156.18 1155.79 -0.39 
WSE because of the improved outfall under Maryland Avenue (2-1 O'x4' CBC with less 
tailwater than existing conditions). 
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-------------------
C.P. North- East-

South West 
Length Length 

No. (ft) (ft) 

1 620 1350 
2 590 380 
3 590 395 
4 590 370 
5 650 395 
6 655 1350 
7 655 380 
8 655 395 
9 655 370 
10 655 395 
11 670 380 
12 670 395 
13 670 370 
14 670 395 
15 1300 1350 
16 
17 650 380 
18 650 395 
19 650 765 

18N 650 395 
19N 442 765 
19E 208 765 

TABLE 1 
Off-Site Hydrology 

Using Maryvale ADMS Section 8 Peak Runott<1l 
1 00-Year, 6-Hour Peak Runoffs 

- - ·----- -----

Area From Area From Area From Total % Split Area Split 
Northeast Previous Previous Area @ South<2l South 

Point Point East C.P. 
North 

Acres Acres Acres Acres % Acres 

19.2 0.0 0.0 19.2 56 10.8 
5.1 0.0 8.5 13.6 56 7.6 
5.4 0.0 6.0 11.3 56 6.3 
5.0 0.0 5.0 10.0 56 5.6 
5.9 0.0 4.4 10.3 56 5.8 
20.3 10.8 0.0 31 .1 56 17.4 
5.7 7.6 13.7 27.0 56 15.1 
5.9 6.3 11.9 24.2 56 13.5 
5.6 5.6 10.6 21 .8 56 12.2 
5.9 5.8 9.6 21 .3 56 11 .9 
5.8 15.1 0.0 21 .0 56 11 .7 
6.1 13.5 9.2 28.8 56 16.1 
5.7 12.2 12.7 30.6 0 0.0 
6.1 11.9 30.6 48.6 100 48.6 

40.3 17.4 0.0 57.7 0 0.0 
0.0 0.0 57.7 57.7 78.9 45.5 
5.7 11 .7 12.2 29.6 0 0.0 
5.9 16.1 29.6 51 .6 0 0.0 
11.4 48.6 51 .6 111 .6 0 0.0 

5.9 16.1 0.0 22.0 0 0.0 
7.8 48.6 0.0 56.3 0 0.0 
3.7 0.0 51 .6 55.3 0 0.0 

% Split Area Split 0100 = (Total 

West<2l West Area)x(9021320)<1l 

% Acres (cfs) 

44 8.5 54 
44 6.0 38 
44 5.0 32 
44 4.4 28 
44 4.5 29 
44 13.7 88 
44 11 .9 76 
44 10.6 68 
44 9.6 61 
44 9.4 60 
44 9.2 59 
44 12.7 81 
100 30.6 86 

0 0.0 137 
100 57.7 163 
21 .1 12.2 163 
100 29.6 83 
100 51.6 146 
0 0.0 315 

100 22.0 62 
0 0.0 159 
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. 

I 

I 
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- - - - - - - - - - - - -
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 prorat ion method shown In Table 1. The peak discharges shown In Table 1 have 
been selected to design the off·slte dra inage facil ities. 

Trlbutarv Name Tributary Area Bv Land Cateaorv 
Cw, p : c w,p :c Cw, l• ~ To tal Weig hte d 
0 .95'' 0.9 0.56 Tr ibutary 

Pvm'tiConc:f•l Commercial Desert A ream 
andscacefl) 

SutrBasln Acres Acres Acres (Acres) 

CP 17 11 .84 17.76 29.6 

CP 16 20 .64 30.98 51.8 

CP 19 44 .64 66 .96 11 1.8 

C P 18N 8.8 13.2 22 

CP 19N 22.52 33.78 58.3 

CP 19E 22 .12 33.18 55.3 

Tributary Name Tributary Area By Land Category 
cw.o = CW.O• Cw, la::~ Total 
0,95 • 0.9'" 0 .56"' Tributary 

Pvm'VConc<'> Commercial Oeaert Area 

I Loodooaoe'" At 
Sub-Basin Acre a Acres Acre a (Ac reo) 

CP 17 11 .84 17.78 29.8 

CP18 20.64 30.96 51.6 

CP19 44.64 66.96 111 .6 

CP IBN 8.8 13.2 22 

CP t9N 22.52 33.78 56.3 

CP 19E 22 .12 33.18 55.3 

(1} ADOT Figura 2·3, Developed Watersheds, P·1 Hour fo r 100-Years '"'2.28 1nches 
(Ia) AOOT Figure 2·3, Developed Watersheds, P·1 Hour fo r 1()-Year a: 1.50 Inches 
(2) ADOT Table 2· 1, Kb • 0.025 (Reaklenllal, L ia greater than 1000 feet) 
(3) Te • 1 1.4l o.aKbo.&2g.o_,, ,-o.,. 

(4) Aalnfalllntenalty Is baaed on calcula ted T0 or 10 Minutes, whichever i& greater. 

(5) City of Scottsdale, Agure 2.2·17, Desert Landacaping, HSG 0 
(6) A.aaume Moderate Urban with 40% Impervious. 
(7) Total Area a1 Concentration Point ia obtained from Table 1. 

CoeH. 

Cwt 

0 .72 

0 .72 

0 .72 

0 .72 

0.72 

0.72 

Weighted 
Coeff. 

CW1 

0 .72 

0.72 

0.72 

0.72 

0.72 

0.72 

101)-Year Event 
Dralnaae Baain Parameters RunoH Flow Rate 

Water Course Top Bot Grand Ave. 

Le ngt h Elev Elev Slope Slope \n ten•lty Flow 

Lwc E2 El s s Kb
1
" l,lnlt. Tcf~l To l, p {4) 0 

(H) (mol) (mol) (fVH) (fVml) (ln/hr) (hr) (min) (ln/h r) (cis) 

3580 1167 1155.9 0 .003101 16.37 0.0250 4.93 0.32 18.97 4.93 104 

3950 1167 1155 0.003038 16.04 0.0250 4.78 0.34 20.28 4 .78 177 

4690 11 67 1154 0.002772 14 .64 0.0250 4.41 0 .39 23 .45 4.41 352 

4000 1167 1155 0.003 15.64 0.0250 4.74 0.34 20.56 4.74 75 

4560 1167 1154 0.002851 15.05 0.0250 4.5 0.38 22 .74 4.5 181 

4690 11 67 1154 0.002772 14.64 0.0250 4.41 0.39 23 .45 4.41 175 

11)-Year Event 
Dralnaae Basin Parametara RunoH Flow Ra te 

Water Course Top Bo t Grand Ave. 

Length Elev Elev Slope Slope lntenalty Flow 

Lwc E2 El s s Kb1z> l , lnlt. Teen To l,pf•l a 
(H) (mol) (mo l) (fVH) (fVml) (ln/h r) (h r) (min) (lnlhr) (clo) 

3580 1167 1155.9 0.003101 16.37 0.0250 2.96 0.38 22 .96 2.98 63 

3950 1167 1155 0.003038 16.04 0.0250 2.84 0.41 24 .72 2.64 105 

4690 1167 1154 0.002772 14 ,64 O.Q250 2.49 0.49 29.14 2.49 199 

4000 1167 1155 0.003 15.84 0.0250 2.81 0.42 25.06 2.81 44 

4560 1167 1154 0.002851 15.05 0.0250 2.57 0.47 26 .14 2.57 104 

4690 11 67 1154 0.002772 14 .64 0.0250 2.49 0,49 29.14 2.49 99 

Aa tlonalMelhodlocalDrainage Page 1 of 1 
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Flow(Q) 
from 

Tab le 1 
(cis) 

63 

146 

3 15 

62 

159 

156 

' 
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Notes: 1. Flows are based on on-site flows within the area bounded 
by Grand Ave on the West, 51st 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 
1 00 - 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 

Section Data 

Mannings Coefficient 

Slope 

Water Sur face Ele vation 

Elevation Range 

Discharge 

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

Irreg ular Channel 

Ma nn ing's Formula 

Channel Depth 

0.016 

0.002924 ftlft 

1,156.16 ft 

1,155 .35 to 1,156.16 

33.00 cfs 

Q, ~A, v .. ..~ 

Qr~ f) .f- Q:). 
I 

:z~. ?....,.- {p , g ~ 3].o cf-J' 

Q.,:-A:LI/ ,._ &<v 

-::. I o. 3 )f :(. s 'I :.. z. {p • z. 
1,156 .20 ····· ······ ---- ... .... ::.. ;z . '/J( :l· f"Y::- &.'8 c. J...J 
1,1 56 .10 ··················· 1 ....• - 1 ·· ·r ........................ ~?... ... :. ... (~----~ ----

~ : ~ ~~ ~ ~ _t~, :;:.L:zfz _,_ 
1 11 55 ,8 0 .. . . 

. j : j ~~ ·~13;- _:-~~- -~tc ~~~I ~ -~':~~ ~? 
0+35 

r:\ 1134423 9\drn\haestad\ fmv\grand avenue. fm2 
06/30/02 1 0:33:25 AM 

0+40 0+45 0+50 0+55 0+60 0+65 

A-ve~"-;J~ _jX ( ,{p./r,- 5".S.86) ~ 5'('J{,, /f- ' 55. 'f-:J.) 

-:. z. 7 rJ· 

A ~~A I~ 13 ' 0 - ~- 'l -;. lo· ) S' ,.C 

BRW Inc 
~ Haestad Methods , Inc . 37 Brookside Road Waterbury, CT 067 08 USA (203) 755-1666 

0+70 

V:10 . 0~ 
H:1 
NTS 

t/ 
3 ), oo c.f..-.J' 

~ -
Project Engineer : David Schaub 

FlowMaster v6 .0 [614b] 
Page 1 of 1 
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Maryland Avenue (South Half) X-Section, Sta 130+71 (Looking East, East of 53rd Avenue south) 

Worksheet for Irregular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

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

Irregular Channel 

Manning's Formula 

Sol ve For Channel Depth 

Input Data 

Slop e 0.002924 ft/ft 

Discharge 33 .00 cfs 

Options 

Current Roughness Method Improved Lotter 's Method 

Open Channel Weighting Metho·lmproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.016 

Water Surface Elevation 1 ' 156 .16 ft 

Elevation Range 1,155 .35 to 1,156.16 

Flo w Area 13 .0 ft2 ./ 

Wetted Perimeter 35 .64 It 

Top Width 34 .94 ft 

Actual Depth 0.81 ft 

Cr itical Ele vation 1 ' 156 .08 ft 

Critical Slope 0.005708 ft/ft 

Velo city 2.54 ft /s 

Velocit y Head 0.10 ft 

Specifi c Energy 1 '156 .26 ft 

Froude Number 0.73 

Flow Type Subcritical 

Cal culati on Messages : 
Water ele vation exceeds lo west end station by 0.18798118 ft. 

Start 
Stati on 

Roughness Segments 

End 
Station 

Mannings 
Coefficient 

BRW Inc r :\ 11344239 \drn\haestad\ fmv\grand avenue . fm2 
06/30/02 1 0:32 :03 AM ~ Haestad Methods, Inc . 37 Brookside Road Waterbury, CT 06708 USA (203) 75 5-1666 

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

Worksheet for Irregular Channel 

Roughness Segments 

Start End 
Station Stat ion 

0+33 0+63 

0+63 0+68 

Natural Channel Points 

Station Elevation 
(It) (It) 

0+33 1 '156 .16 

0+57 1 ' 155 .38 

0+58 1 ' 155 .35 

0+58 1 '155 .85 

0+63 1 '155.87 

0+68 1 '155 .97 

Ma nn ings 
Coefficient 

0 .016 

0.024 

r:\ 11344239\drn\haestad\ fmv\grand avenue . fm2 
06/30/02 1 0 :32:03 AM 

BRW Inc 
~ Haestad Methods, Inc. 37 Bro okside Road Waterbury, CT 06708 USA (203) 75 5-1666 

~ ).> 

Project En gineer : David Schaub 
FlowM aster v6 .0 (614b] 
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Rating Table for Irregular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Maryland X-Section (So Half), Sta t30+71 (To East , East of 53rd Ave SouH 

Irregular Channel 

Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0 .002924 It/It 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho.Jmproved 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 
(cis) Surface (ft/s) Area Perimeter Width 

Ele va tion (ft2 ) (It) (It) 
(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 '155. 73 1.67 2.4 12.57 12 .19 

6.00 1 ' 155 .79 1.84 3.3 14 .63 14 .18 

8.0 0 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 '155.97 1. 75 6.9 29 .37 28.86 

14.00 1 ' 155.99 1.83 7.6 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 33.13 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 .3 1 33 .65 

30 .00 1 '156 . 13 2.47 12 .1 34 .84 34 .16 

32 .00 1 ' 156 . 15 2.52 12 .7 35 .38 34 .68 

BRW Inc r:\ 11344239\drn\haestad\ fmv\grand avenue . 1m2 
06/30 /02 1 0 :32:52 AM It> Haestad Methods, Inc . 37 Brookside Road Waterbury, CT 06708 USA (203} 755-1666 

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

Rating Tabl e for Irregular Channel 

Discharge Water Veloc ity Fl ow 
(c fs) Surface (ft!s) Area 

Elevatio n (ft2) 
(ft) 

34 .00 1 ' 156 . 17 2 .57 13.2 

36 .00 1 ' 156 .18 2.62 13.7 

38 .00 1 ' 156 .19 2.68 14 .2 

40 .00 1 '156 .21 2. 73 14 .7 

42 .00 1 ' 156 .22 2. 78 15 .1 

44 .00 1 ' 156 .23 2.83 15.5 

46 .00 1 '156 .24 2.88 16 .0 

48 .00 1 ' 156 .26 2.93 16 .4 

50 .00 1 '1 56.27 2.97 16. 8 

52.00 1 ' 156 .28 3.02 17.2 

54 .00 1 ' 156 .29 3.06 17 .6 

56 .00 1 ' 156 .30 3.10 18 .0 

58 .00 1 ' 156 .31 3.15 18 .4 

60 .00 1 ' 156 .32 3.19 18 .8 

r:l 11344239\drn\haest ad\ fm v\g ran d ave nu e. fm2 
06/30/02 10:32:52 AM 

Wett ed Top 
I 
I 

Peri meter Widt h 
(ft) (ft ) 

35.71 35 .00 

35 .74 35 .00 

35 .77 35.00 

35 .79 35 .00 

35 .82 35 .00 

35 .85 35 .00 

35.87 35 .00 

35 .89 35 .00 

35.9 2 35.00 

35 .94 35 .00 

35 .97 35 .00 

35 .99 35.00 

36 .01 35 .00 

36 .03 35 .00 

BRW Inc 
~ Haestad Me th ods , Inc. 37 Brookside Road Waterbury, CT 06708 USA (203} 755 -1666 

~ 
""' "':"-

Project Enginee r: Da vi d Schaub 
FlowMaster v6 .0 [614b] 
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Maryland Avenue X-Section, Sta 130+71 (Looking East (North Half), East of 53rd Avenue south) 

Cross Section fo r Irregula r Channe l 

Project De s crip tio n 

Wo rks hee t 

Fl ow Element 

Me th od 

Maryland X-Sec tio n (North Ha lf) , Sta 130+ 71 (Looki ng East , East of 53rd Ave Soutt 

Irregu lar Chann el 

Solve For 

Section Data 

Mannlngs Coefficient 

Slope 

Water Surface Elevation 

Elev at io n Ran ge 

Discha rge 

' 

Ma nn ing's Formula 

Cha nne l Dept h 

0 .016 

0 .002924 ft/ft 

1 ' 156. 16 ft 
1,155.72 to 1, 156.42 

10.0 0 cfs 

............................ ~ 

1, 156.50 

1 ' 156 .4 0<: 
1,156 .30 

1 ,156 .20 

1 '1 56' 1 0 
1 ,156 .00 ··································· 

1,1 55.90 
1 ,155 .80 

1 ,155 .70 

.................................................................................................. ................... -...... 

' ''"''''''''''''"'''''''''''''''''''' ''''''''''"''''' '''''''"'''' 

0+00 0+05 0+10 0+ 15 0+20 

BRW Inc 

0+2 5 0+ 30 

r:l 11344239\drn\haes tadl fmv\g rand aven ue. 1m2 
06/30/02 10 :39:39 AM ~ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

.......... 
I 

········• 

0+35 

v:1 o.ob:, 
H: 1 
NTS 

Project Eng ineer: David Schaub 
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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 

Wor ksheet 

Flow Element 

Method 

Maryland X· Section (North Half) , Sta 130+71 (looking East , East of 53rd Ave Scutt 

Irregular Channel 

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·lmproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.016 

Water Surface Elevation 1,156 .16 ft -

Elevation Range 1,155.72 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 

Cr itical Slope 0.006679 ftl ft 

Velocity 1.80 ftls 

Velocit y Head 0.05 ft 

Specific Energy 1,156.21 ft 

Froude Number 0.68 

Flow Type Subcritical 

Calculat io n Messages : 
Water elevation exceeds lowest end station by 0.11841372e·2 ft. 

Start 
Stati on 

Roughness Segments 

End 
Station 

Mannings 
Coefficient 

BRW Inc r:l 11344239\drn\ haestad\ fm v\grand avenue . fm2 
06/30/02 10 :38 :03 AM © Haestad Methods , Inc. 37 Brookside Road Waterbury, CT 06708 US A (203) 755· 1666 

Project Eng ineer : Davi d Schaub 
Fl owMaster v6.0 [614b] 
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Maryland Avenue X-Section (North Half) , Sta 130+ 71 (Looking East, East of 53 rd Avenue south) 

Worksheet for Irregular Channel 

Roughn ess Seg ments 

Start End 
Station Station 

0+ 00 0+03 

0+03 0+33 

Natu ral C han nel Points 

Station Elevat ion 
(It) (It} 

0+00 1 ' 156 .42 

0+03 1 '1 56 .36 

0+08 1 '1 56 .22 

0+0 8 1 '1 55 .72 

0+09 1 '155.75 

0+33 1 '1 56 .16 

Mann ings 
Coeff icient 

0.024 

0.0 16 

r:l 11344239\d rn\ haestad\ fmv\gra nd avenue .fm2 
06/30/02 10 : 38 :03 AM 

BR W Inc 
~ Haestad Me thods , Inc . 37 Brookside Road Waterbury, CT 06708 USA (203) 755-16 66 

Project Engineer : Dav id Schau b 
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 

Project Description 

Worksheet 

Flow Element 

Method 

Maryland X-Sectio n (North Half }, Sta 130+ 71 (Looking Ea st, East of 53rd Ave Scutt 

Irregular Channel 

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·lmproved 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 {It"} {It} (It} 
(It} 

0.00 1,155 .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 i 

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 .9 1 

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 1,156 .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 11 .1 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 

BRW Inc r :\ 11344239\drn\haestad\ fm v\grand avenue. 1m2 
06/30/02 10 :39 :10 AM ~ Haestad Methods , Inc. 37 Brooks ide Road Waterbu ry, CT 06708 USA (203) 755·1666 

~ 

~ -
Project Engineer: David Schaub 

FlowMas te r v6.0 (6 14b] 
Page 1 of 2 



- - - - - - - ·- -· - - - - - - - - - -
Ma ryland Avenue X-Section (North Hal f), Sta 130+71 (Looking East , East of 53rd Avenue south) 

Rat ing Tabl e fo r Irreg ula r Cha nn el 

Discharge Wat er Ve locity Flow 
(cis) Sur face (ft/s) Area 

Elevation (It') 
(It) 

34.0 0 1 '156.43 2.56 13 .3 

36 .00 1 '156.45 2.62 13 .7 

38 .00 1 ' 156 .46 2.68 14.2 

40 .00 1 '156 .47 2. 73 14.6 

42 .00 1 ' 156 .49 2. 79 15.1 

44 .00 1 '156.50 2.84 15 .5 

46 .00 1 ' 156.51 2.89 15 .9 

48 .00 1 '156 .53 2.94 16 .4 

50 .00 1 ' 156.54 2.98 16 .8 

52 .00 1 '156 .55 3.03 17 .2 

54 .00 1 ' 156 .56 3.07 17.6 

56 .00 1 '156 .57 3. 16 17 .7 

58 .00 1 ' 156.57 3.27 17 .7 

60.00 1 '156.57 3.35 17 .9 

62 .00 1 ' 156 .59 3.39 18.3 

64. 00 1 ' 156.60 3.43 18.7 

66 .00 1 ' 156.61 3.47 19 .0 

68 .00 1 ' 156.62 3.50 19.4 

70 .00 1 ' 156.63 3.54 19 .8 

72 .00 1 ' 156.64 3.58 20 .1 

74 .00 1 '156 .65 3.62 20.5 

76 .00 1 ' 156.66 3.65 20 .8 

78 .00 1 '156 .67 3.69 21.1 

80 .00 1 ' 156.68 3. 72 21.5 

r:l 11344239\drn\haes tad\fmv\grand avenue.fm2 
06/30/02 10 :39 :10 AM 

Wetted Top 
Perimeter Width 

(It) (It) 

33 .79 33 .00 

33 .82 33 .00 

33 .85 33 .00 

33 .88 33 .00 

33 .90 33.00 

33 .93 33 .00 

33 .96 33 .00 

33 .98 33 .00 

34 .01 33.00 

34.03 33.00 

34 .05 33 .00 

34 .06 33 .00 

34 .06 33.0 0 

34.08 33 .00 

34 .1 0 33.00 

34 .12 33 .00 

34.14 33.00 

34 .17 33 .00 

34 .19 33 .00 

34 .21 33 .00 

34 .23 33.00 

34 .25 33.00 

34 .27 33 .00 

34 .29 33 .00 

BRW Inc 
~ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA {203) 755 -1666 

........... 

~ 
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Project Eng ineer : 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 

Flow Element 

Method 

Solve For 

Section Data 

Maryland X-Sect ion , Station 130+71 (l ooki ng East , East of 53rd Ave Soutl 

Irregular Channel 

Manning's Formula 

Chann el Depth 

Mannings Coefficient 0.017 

Slope 0.002924 ft /ft 

Water Surface Eleva tion 1, 156 .16 ft 

Elevation Range 1,155 .35 to 1,156 .42 

Dis charge 40.00 cfs "' 

1 , 1 56 . 6 0 , ..................... .. ........................ .. ......................... T .................................................................... 1 ........................................................................ , ............................................. .......................... , .................... .. .. ................................................................................................................... , ...................................................................... .. 

1 , 156 .4 0~ ~ 

1.156.20 ... ....................................... ~ .... tt~~~~t=~~:::===~~~1~~~~=~~~~±~~~~~··••••••••• 

~:~~m --~ ---- ~--~--~~~=: ~, ! 
1 ' 1 55.40 -.;;1· .. ··1·""""""""""""""'"""""""""" """""""'". 

1,155.20 •······································ ······ ························· 1·································· ·· ······ ·················· ········J .... .... .. ... .......... ............. ............. ....... ...... ..... .............. ... .... ... ................ .. ........... .. ........... ...... ...... L .................. .. ....................... .. ............. ......................... ................ .. ...................................... ...I ........................................................... . 

0+00 0+10 

r:\11344239\drn\haestad\fmv\grand avenue .fm2 
06/30/02 10:12:17 AM 

0+20 0+30 0+40 0+50 0+60 

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

0+70 

V:10 . 0~ 
H :1 
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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 

Flow Element 

Method 

Maryland X-Section, Sta 130+71 (Looking East , East of 53rd Ave Sout 

Irregular Channel 

Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.002924 ft/ ft 

Discharge 40 .00 cfs 

Opt ions 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Metho·lmproved Lotter's Method 

Closed Channel Weighting Math 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 I 

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 

Velocit y Head 0.07 ft 

Specific Energy 1,156.23 ft 

Froud a Number 0.69 

Flow Type Subcritical 

Calculation Messages : 
Water elevation exceeds lowest end station by 0.18924052 ft. 
Flow is divided . 

BRW Inc r:l 11344239\drn \haestad\fmv\grand avenue. fm2 
06 /30/02 10:17:34 AM ~ Haestad Methods, Inc . 37 Brookside Road Waterbury, CT 06708 USA {203) 755-1666 

~ 
~ 
' 

Project Engineer : David Schaub 
FlowMaster ve .o [614b) 
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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 
Station Station 

0+00 0+03 

0+03 0+63 

0+63 0+68 

Natural Channel Points 

Station Elevation 
(ft) (It) 

0+00 1 '156 .42 

0+03 1 '156 .36 

0+08 1 '156 .22 

0+08 1 ' 155 .72 

0+09 1 '155 .75 

0+33 1 ' 156.16 

0+57 1 '155 .38 

0+58 1 '155 .35 

0+58 1 '155 .85 

0+63 1 '155 .87 

0+68 1 ' 155 .97 

Mannings 
Coefficient 

0.024 

0.016 

0.024 

r:\ 11344239\drn\ haestad\ fmv\grand avenue. fm2 
06/30/02 1 0 :17:34 AM 

BRW Inc 
<C Haestad Methods, Inc . 37 Broo kside Road Waterbu ry , CT 06708 USA (203) 755·1 666 

' ~ 
;lJ 

' 
Proj ec t Engineer : David Schaub 

FlowMaster v6.0 [614b] 
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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 

Flow Element 

Method 

Maryland X- Section , Sta 130+71 (Looking East , East of 53rd Ave Sout 

Irregular Channel 

Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.002924 ftlft 

Options 

Curre nt Roughness Method Improved Lotter's Method 

Open Ch annel Weighting Metho·lmproved Lotter's Method 

Closed Channel Weighting Meth Horton's Method 

Attribute Minimum Maximum Increment 

Dis charge (cfs) 0.00 80 .00 2.00 

Dis charge Water Velocity Flow Wetted Top 
(cis) Surface (ft/s) Area Perimeter Width 

Elevation (ft2) (It) (It) 
(It) 

0.0 0 1 '155.35 0.00 0.0 0.00 0.00 

2.00 1 '155 .64 1.40 1.4 9.71 9.41 

4.0 0 1 '155 . 73 1.62 2.5 13 .44 13 .03 

6.00 1 ' 155 .81 1.62 3.7 20 .21 19 .65 

8.0 0 1 '155 .88 1.53 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 '155.97 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 

20.0 0 1 '1 56.02 1.81 11.1 48 .88 48.01 

22.00 1 '156 .04 1.83 12.1 50.74 49 .83 

24.0 0 1 ' 156.06 1.87 12 .8 52.14 51.20 

26.0 0 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 '156.1 0 1.99 15.1 55 .98 54.96 

32.0 0 1 '156.11 2.03 15 .8 57 .17 56 .11 

BRW Inc r:\ 11344239 \drn\haestad\ fmv\grand avenue .fm2 
06/30/02 10:22:19 AM ~ Haestad Methods , Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755·1666 

~ 
~ -

Project Eng ineer: David Schaub 
FlowMaster v6 .0 {614b ] 
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- - - - - - - - - - -- - - - - - - -
Maryland Avenue X-Secti on, Sta 130+71 (Looking East, East of 53rd Avenue south) 

Rating Table for Irregular Channel 

Discharge Water Ve locity Flow 
(cfs) Surfa ce (ft /s) Area 

Elevation (ft2 ) 

(It) 

34 .00 1 '156 .12 2.06 16 .5 

36 .00 1 '156 .14 2.10 17.2 

38 .00 1 '156 .15 2.13 17 .9 

40 .00 1 ' 156 .16 2.16 18 .5 

42 .00 1 ' 156 . 16 2 .24 18 .8 
44 .00 1 '156 .17 2.28 19 .3 
46 .00 1 ' 156 .18 2.32 19 .8 
48.00 1 ' 156 .19 2.36 20 .3 

50 .00 1 '156 .20 2.40 20. 9 

52 .00 1 '156 .21 2 .44 21 .4 

54 00 1 '156 .21 2.47 21 .8 
56 .00 1 '156 .22 2.51 22 .3 
58 .00 1 ' 156 .23 2.54 22.9 

60 .00 1 ' 156 .24 2.57 23 .4 

62 .00 1 '156 .25 2.59 23.9 
64 .00 1 '156 .26 2.62 24 .4 

66 .00 1 '156 .26 2.65 24 .9 

68 .00 1 '156 .27 2.68 25.4 
70 .00 1 '156 .28 2. 70 25 .9 
72 .00 1 '156 .29 2.73 26.4 
74 .00 1 '156 .30 2. 75 26 .9 
76 .00 1 '156 .30 2. 78 27 .4 

78 .00 1 ' 156 .31 2.80 27 .8 
80 .00 1 ' 156 .32 2.83 28 .3 

r: \ 11344239\drn\haestad\fmv\grand avenue . 1m2 
06/30/02 1 0 :22 :19 AM 

Wetted Top 
Per imeter Width 

(It) (ft) 

58 .30 57 .23 

59 .40 58 .30 

60 .47 59 .34 

61 .50 60 .35 

61.57 60 .42 

61.59 60 .42 

61 .61 60 .42 

61.63 60 .42 

61.64 60.42 

61 .66 60 .42 

61 .68 60 .42 

61 .76 60 .49 

62 .05 60 .77 

62 .34 61.05 

62.62 61.33 

62 .90 61 .60 

63 .18 61 .86 

63 .45 62 .12 

63 .71 62 .38 

63 .98 62 .64 

64 .24 62.89 

64 .49 63 .14 

64 .75 63 .39 

65 .00 63.63 

BR W Inc 
~ Haestad Methods , Inc . 37 Brooks ide Road Waterb ury, CT 06708 USA (203} 755-1 666 
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Project Eng ineer: Dav id 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 Des crip tio n 

Worksheet 

Flow Element 

Method 

Maryland X-Section , Sta 130+71 (Looking East , East of 53rd Ave Soul 

Irregular Channel 

Manning 's Formula 

Solve For Channel Depth 

Input Data 

Slope 0 .002924 ft/ft 

Options 

Cu rrent Roughness Method Improved Lotter 's Method 

Open Channel Weighting Metho·lmproved Lotter 's Method 

Closed Channel Weighting Math Horton's Method 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 200 .00 5 .00 

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

Elevation (It') (It) (It) 
(It) 

0.00 1 '155 .35 0.00 0.0 0.00 0.00 

5.00 1 '155.78 1.6 0 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 11 .1 48 .88 48 .01 

25.00 1 '156.06 1.89 13 .2 52 .82 51 .87 

30.0 0 1 ' 156 . 10 1.99 15 .1 55 .98 54.96 

35 .0 0 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 

70 .00 1 '15 6.28 2.70 25 .9 63 .71 62 .38 

75 .00 1 ' 156 .30 2. 77 27 .1 64.37 63 .02 

80 .00 1 '156.32 2.83 28.3 65 .00 63 .63 

BRW Inc r :\ 11344239\drn\ haestad\fmv\grand avenue . 1m2 
06/ 30/02 1 0:26 :40 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755 -1 666 

')0 

~ )-.) 
....... 

Proje ct En gineer : David Schaub 
FlowMaster v6. 0 [614b] 
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- - - - - - - - - - -- - - - - - - -
Discharge Water 

(c fs) Surface 
Elevation 

(It) 

85 .00 1 '156 .34 

90 .00 1 ' 156.35 

95.00 1 ' 156 .37 

100.00 1 ' 156.40 

105 .00 1 '156 .41 

110 .00 1 ' 156 .42 
115 .00 1 ' 156.43 

120.00 1 ' 156.45 

125.00 1 ' 156 .46 

130.00 1 '156 .47 

135.00 1 '156 .49 

140.00 1 ' 156 .50 

145 .00 1 ' 156 .51 

150.00 1 '156 .52 

155.00 1 '156 .54 

160.00 1 '156 .55 

165 .00 1 ' 156.56 

170.00 1 ' 156.57 

175 .00 1 ' 156.59 

180 .00 1 '156 .60 

185 .00 1 ' 156.61 

190 .00 1 ' 156.62 

195 .00 1 '156 .63 

200 .00 1 '156.64 

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

Velocity Flow Wetted Top 
(ft/s) Area Perimeter Width 

(tt•) (It) (It) 

2 .88 29 .5 65 .61 64 .23 

2.94 30 .6 66 .21 64 .81 

2.98 31 .9 67.14 65 .71 

3.00 33 .3 68 .20 66 .76 

3.07 34 .2 68 .89 67 .43 

3.17 34 .8 69 .30 67 .83 
3 .21 35 .8 69 .49 68 .00 

3.26 36 .8 69 .52 68 .00 

3.31 37.7 69.55 68 .00 

3.36 38 .7 69 .58 68 .00 

3.41 39 .6 69 .61 68 .00 
3 .46 40 .5 69.63 68.00 

3.50 41 .4 69 .66 68 .00 

3.57 42 .0 69 .68 68 .00 

3.61 42 .9 69 .70 68 .00 

3.66 43.7 69 .73 68 .00 
3.70 44 .6 69.75 68 .00 

3.74 45 .4 69 .78 68 .00 

3.79 46 .2 69 .80 68 .00 

3 .83 47 .0 69 .83 68 .00 

3.87 47 .8 69.65 66 .00 

3.91 48 .6 69 .87 68 .00 

3.95 49 .4 69.90 66 .00 

3.98 50 .2 69 .92 68 .00 

r:\ 11344239 \drn\haestadlfmv\grand avenue . 1m2 
06/30/02 10:26 :40 AM 

BRW Inc 
IC Haestad Methods, Inc . 37 Brookside Road Waterbury, CT 06708 US A (203 ) 755 -1 666 

~ -............. 
~ 

.......... 

Projec t En gineer: David Schaub 
FlowMaste r v6 .0 [614b] 
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Solv e For : Headwater El evation 

C ulve rt Summ ary 

Allowa bl e HW El evation 

Computed Hea dwate r El eva ti on 

Culvert Calculator Report 
Maryland Ave, Sta 1 04+00, 2-1 O'x4 ' CBC 

1 ' 160 .00 It Headwa ter Depth/ Height 1.76 

1 '15 5.29 It Discharge 146 .00 c fs 

Inl et Control HW Elev 1 ' 155.20 It Tailwater Elevation 1,155 .20 ~~~ w,J. tf-/.J v 
~~~~/fl .. ~~ Outlet Control HW El ev 1 ' 155 .29 It 

Gr ades 

Upst rea m Inve rt 1 '148 .25 It 

Length 106 .40 It 

Hydraulic Profile 

Profi le Pr ess ure 

Slop e Type N/A 

Fl ow Regime N/A 

Veloc ity Downstre am 1. 82 fils 

Sec ti on 

Sect ion Shape Box 

Section Ma teri al Co ncrete 

Sect ion Size 10 x 4ft 

Number Sections 2 

Outl et Cont ro l Properti es 

Outl et Cont rol HW El ev 1, 155.29 It 

Ke 0.40 

In let Co ntrol Properti es 

Inlet Co ntrol HW El ev 1 ' 155 .20 It 

Inlet Type 45 • wingwall fl are , d=0.04 30 

K 0.51000 

M 0 .66700 

c 0.03090 
y 0 .80000 

Projec t Title: Grand Ave nu e 
r :\ 11 344239\drn \haes tad\cvm\grandave.cv m 
09/29/02 09 : 13:30 PM © Ha estad Methods, Inc . 

Control Type Outl et Control 

Down strea m Inve rt 1 ' 147 .50 It 

Cons tructed Slope 0.007049 It/It 

Depth , Downstr eam 7. 70 It 

Normal Depth 0 .9 1 It 

Critical Depth 1.18 ft 

Criti ca l Slope 0 .00309 1 It/It 

Mannin gs Coeffi cient 0 .01 3 

Span 10.00 It 

Ri se 4.00 It 

Upstream Velocity Head 0.05 It 

Entr ance Loss 0.02 It 

Flow Co ntrol Un subm erged 

Area Full 80.0 IF 

HDS 5 Chart 9 

HDS 5 Scale 

Equ ati on Form 2 

BRW Inc 
37 Brookside Roa d Wate rbury , CT 06708 USA (203) 755- 1666 

t;:·Hr. 

5-rA /1 ct-r.s-.> 

Projec t Enginee r: BRW 
CulvertMaster v 1.0 
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Culvert Calculator Report 
Sierra Vista Dr, Sta 78+72 , 1-8 'x3' CBC 

Solve For : Headwater Elevation 

Culv ert Summary 

Allowable HW Eleva tion 

Computed Hea dwater Eleva tion 

Inlet Control HW Elev 

Outl et Control HW El ev 

Grades 

Upst rea m Invert 

Length 

Hydrauli c Prof i le 

1,160.00 It 

1,155 .66 ft 

1,155.29 It 

1,155.66 ft 

1,152 .00 ft 

101.30 ft 

Profi le Co mposi teP ressureS 1 

Slope Type N/A 

Flow Regime Subcriti ca l 

Veloc ity Down str ea m 3.46 11/s 

Section 

Sect ion Shape Box 

Sect ion Materia l Concre te 

Sect ion Size 

~" Number Sections 

Outlet Co ntrol Properti es 

Outl et Control HW El ev 1,1 55 .66 

Ke 0.40 

Inlet Control Proper ties 

Inlet Control HW El ev 1,155.29 

Inlet Type45 o bevels; 10 - 45 o skewed hea dwa ll 

K 

M 

c 
y 

Projec t Title: Grand Avenue 
r:\11 34423 9\drn \haes tad\cv m\g randave.cv m 

0 .49800 

0.6670 0 

0.03270 

0 .75000 

ft 

It 

09/29/02 09 :17:23 PM © Haestad Methods, Inc . 

Hea dwa ter Depth/ Height 

Discharge 

Tailwa ter Elevation 

Control Type 

Dow nstr eam Invert 

Constructed Slope 

Depth, Down strea m 

Normal Depth 

Crit ica l Depth 

Cr iti ca l Slope 

Mannings Coeffi cient 

Span 

Rise " g" 'l c (Jc K./ 

Upstrea m Veloc ity Hea d 

Entrance Loss 

Flow Control 

Area Full 

HDS 5 Chart 

HDS 5 Sca le 

Equat io n Form 

BRW Inc 

0.9 1 

83.00 cfs 1 ) 

1,155 .29 11 ~/fl-tJ {:Z.- Io 'x '-1 c& 
Outlet Control 

1,149.00 It 

0.02961 5 ft!ft 

6.29 It 

0.90 It 

1.81 tt 

0.003793 ft/11 

0 .0 13 

6 .00 ft 

4.00 ft 

0. 28 ft 

0.11 ft 

Unsubme rged 

24.0 ft2 

11 

4 

2 

37 Brookside Road Waterb ury, CT 06708 USA (203) 755 -1 666 

Proj ec t Enginee r: BRW 
CulvertMa ster 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 

(9 16) 756-1104 

X XXX XX xxxx xxxx XX 
X X X X X X 
X X X X X 

- -

xxxx 
X X 

X X 
xxxx X XXX xxxx xxxxxx xxxx 
X X X X X X X 
X X X X X X X X 
XX XX XX xxxx X X X X xxxxx 

-

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

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 

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

PLAN DATA 

Plan Title : Proposed Construction 
Plan File : r:\11344239\Drn\HEC-RAS\NSV.pOl 

jGeometry 
Geometry 

Flow Title 
Flow File 

Plan Summary Information: 
Number of: Cross Sections 

Culverts 
Bridges 

Computational Information 

QlOO = 63 cfs 
r:\11344239\Drn\HEC-RAS\NSV.fOl 

7 
0 
0 

Mulitple Openings 
Inline Weirs 

Water surface calculation tolerance 
Critical depth calculaton tolerance 

0 .0 03 
0.003 

0 
0 

Page 1 of 10 
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- - - - - -
Maximum number of interations 
Maximum difference tolerance 
Flow tolerance factor 

Computation Options 

-
20 
Oo1 
0 0001 

Critical depth computed only where necessary 

- -
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average conveyance 
Computational Flow Regime: Subcritical Flow 

- -

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

FLOW DATA 

Flow Title: Q100 = 63 cfs 
Flow File : r: \ 11344239 \ Drn\ HEC-RAS \ NSV of01 

Flow Data (cfs) 
************************************************************* 
* River 
* 1 
* 1 
* 1 

Reach 
54th Ave 
54th Ave 
54th Ave 

RS 
7 
6 
5 

* 

* 

PF 1 * 
63 * 

48o7 * 
3703 * 

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

Boundary Conditions 

- - -

******************************************************************************************************** 
* River Reach Profile Upstream Downstream 
******************************************************************************************************** 

-

* 1 54th Ave PF 1 * Normal S = 0 015 Known WS = 1155 0 29 * <:- I+ .,_;} 
******************************************************************************************************** 

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

GEOMETRY DATA 

Geometry Title: Proposed 54th Ave / Sierra Vista Dr 
Geometry File : r:\11344239\Drn\HEC - RAS\NSV og01 

CROSS SECTION 
REACH: 54th Ave 

INPUT 
Description: Sta 52+75, 
Station Elevation Data 

RIVER: 1 
RS: 7 

54th Ave Rdwy X- Section, 
num= 14 

Sta Elev Sta Elev Sta Elev 

6200 cfs 

Sta Elev Sta Elev 
******************************************************************************** 

0 
2005 

62 

1155 0 5 
1155o6 
1155 09 

12 
40°5 

63 

1155 0 6 
1155 o15 
1155 0 91 

13 o5 
56 

6405 

1156 
1155 0 5 

1155 0 45 

19 
60o5 

80 

1155094 
1155 0 6 

1155 

19o1 1155044 
61o9 1155 04 

Page 2 of 10 
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- - - -
Manning's n Values 

Sta n Val 

- -
num= 

Sta n Val 
3 
Sta 

-
n Val 

************************************************ 
0 . 024 

Bank Sta: Left 
13.5 

Ineffective Flow 
Sta L Sta R 

888 F 
888 F 

13.5 .016 63 .024 

Right 
63 

Lengths: Left Channel 
82 75 

num= 2 
Elev Permanent 

CROSS SECTION OUTPUT Profile #PF 1 

-
Right 

60 

- -
Coeff Contr. 

. 1 

-
Expan. 

.3 

- -

*********************************************************************************************** 
* E .G. Elev ( ft) * 1155.99 * Element * Left OB * Channel * Right OB * 
* Vel Head ( ft) * 0.21 * Wt. n-Val. * * 0.016 * 
* w. s . Elev ( ft) * 1155 . 79 * Reach Len . (ft) * 82 .00 * 75 .0 0 * 60 .0 0 
* Crit w.s. ( ft) * 1155.79 * Flow Area (sq ft) * * 17.18 * 
* E.G. Slope (ft/ft) *0.005399 * Area (sq ft) * 2.88 * 17.18 * 8.86 
* Q To tal (cfs) * 63.00 * Flow (cf s) * * 63.00 
* Top Width ( ft) * 72.23 * Top Wi dth (ft) * 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 * 
* Conv. Total (cfs) * 857.4 * Conv. (cfs) * * 857 . 4 
* Length Wtd . ( ft) * 75.17 * Wetted Per. ( ft) * * 43.58 
* Min Ch El ( ft) * 1155.15 * Shear (lb/sq ft) * * 0.13 
* Alpha * 1. 00 * Stream Power (lb/ft s) * * 0.49 
* Frctn Loss ( ft) * 0.17 * Cum Volume (acre-ft) * 0.01 * 0.61 * 0.05 
* c & E Loss ( ft) * 0.05 * Cum SA (acres) * 0.04 * 0.59 * 0.13 
*********************************************************************************************** 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations . 

Warning: Divided flow computed for this cross-section. 
Warning: The 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 . 

-

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section slice / secan t method to find critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid , 
water surface was used. 

CROSS SECTION 
REACH: 54th Ave 

INPUT 

RIVER: 1 
RS: 6 

Description: Sta 52+00 , 54th Ave Rdwy X-Section, Skewed, 48 . 7 cfs, CB25 US 
Station Elevation Data num= 16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Page 3 of 10 
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- - - - - - - - - - - - -
" ******************************************************************************** 

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 84.51154.55 
111 1154. 8 

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

************************************************ 
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 num= 1 
Sta L Sta R Elev Pennanent 

888 F 

CROSS SECTION OUTPUT Profile #PF 1 
***************************************************·******************************************** 
* E.G. Elev ( ft) * 1155.34 * Element * Left OB * Channel * Right OB * 
* Ve l Head ( ft) * 0.06 * Wt. n-Val . * 0.024 * 0.016 
* w.s. Elev ( ft) * 1155.28 * Reach Len. (ft) * 35.00 * 50 .0 0 * 35.00 
* Crit W.S . (ft) * 1155.09 * Flow Area (sq ft) * 4.08 * 23.32 
* E.G. Slope (ft/ft) *0.001073 * Area (sq ft) * 4.08 * 23.32 * 16.56 
* Q Total (cfs) * 48 . 70 * Flow (cfs) * 2.79 * 45.91 
* Top Width (ft) * 92.29 * Top Width (ft) * 20.79 * 44.00 * 27 . 50 
* Vel Total ( ft!s) * 1.78 * Avg. Vel . ( ft/s) * 0.68 * 1.97 
* Max Chl Dpth ( ft) * 0 . 78 * Hydr. Depth ( ft) * 0.20 * 0.53 
* Conv. Total (cfs) * 1486.5 * Conv . (cfs) * 85.2 * 1401.3 
* Length Wtd. ( ft) * 49.03 * Wetted Per. ( ft) * 20.80 * 44.83 
* Min Ch El ( ft) * 1154.50 * Shear (lb/sq ft) * 0.01 * 0.03 
* Alpha * 1.16 * Stream Power (lb/ft s) * 0.01 * 0 . 07 
* Frctn Loss (ft) * 0.02 * Cum Volume (acre-ft) * 0.00 * 0.58 * 0 . 04 
* c & E Loss ( ft) * 0.01 * Cum SA (acres) * 0.01 * 0.51 * 0.10 
******** ************************************************ *************************************** 

Warning: The cross-section end points had to be extended vert ically for the computed water sur face. 
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 . 

CROS S SECTION 
REACH: 54th Ave 

INPUT 

RIVER: 1 
RS: 5 

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

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 
99.6 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 1154.55 153.9 1155 
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- - - -
181.2 1155 

Manning's n Values 
Sta n Val 

- -
num~ 

Sta n Val 
5 
Sta 

-
n Val 

- - - - - -
Sta n Val Sta n Val 

***************************************************************** * ************** 
0 .024 

Bank Sta: Left 
26 

Right 
152.5 

CROSS SECTION OUTPUT 

26 .016 62 .024 

Lengths: Left Channel 
52 40 

Profile #PF 1 

98 .1 

Right 
19 

.01 6 152.5 

Coeff Contr. 
.1 

.024 

Expan. 
.3 

*********************************************************************************************** 
* E.G. Elev (ft) 
* Ve 1 Head ( f t) 
* w.s. Elev (ft) 
* Crit w.s. (ft) 
* E . G. Slope (ft/ ft ) 
* Q Total (cfs) 
* Top Width (ft) 
* Vel Total (ft/s) 
* Max Chl Dpth (ft) 
* Conv. Total (cfs) 
* Length Wtd. (ft) 
* Min Ch El (ft) 
* Alpha 
* Frctn Loss (ft) 
* c & E Loss (ft) 

* 1155.31 
0.01 

* 1155.30 

*0.000122 
* 37.30 
* 83.07 
* 0.75 

1. 30 
* 3380.9 
* 38.35 
* 1154.00 
* 1.19 

0.01 
* 0.00 

* Element 
* Wt . n-Val . 
* Reach Len. (ft) 
* Flow Area (sq ft) 
* Area (sq ft) 
* Flow (cfs) 
* Top Width (ft) 
* Avg. Vel. (ft /s) 
* Hydr. Depth (ft) 
* Conv. (cfs) 
* Wetted Per. (ft) 
* Shear (lb/sq ft) 
* Stream Power (lb/ft s) * 
* Cum Volume (acre-ft) 
* Cum SA (acres) 

Left OB * 
* 

52.00 

* 

* 

* 

Channel * Right OB * 
0 . 016 * 0 . 024 
40.00 * 19.00 
41. 03 
41 . 03 * 
34.55 * 
54.37 

0.84 
0 .75 * 

3131 . 8 * 
55.05 * 
0.01 * 
0.00 * 
0 .54 
0.46 * 

8.87 
8.87 
2.75 

28.70 
0 . 31 
0. 31 

249.1 
29.07 

0.00 
0.00 
0.03 
0.08 

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

Warn ing: 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 
REACH : 54th Ave 

INPUT 

RIVER: 1 
RS: 4 

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 7.51155.25 14.5 1155 
44.5 1154.25 46.9 1154.2 48.3 1154.14 
61.5 1155 75.5 1155 

Manning 's n Va lues num~ 2 
Sta n Val Sta n Val 

*************************** ***** 
0 .016 56 .024 

Bank Sta: Left 
0 

Right 
56 

Lengths: Left Channel 
19 10 

22 1154.75 32 
48.4 1154 . 54 56 

Right 
5 

Coeff Contr. 
.1 

Page 5 of 10 
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- - - - - - - - - - - - -
CROSS SECTION OUTPUT Profile #PF 1 
*********************************************************************************************** 
* 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) * 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 (sq ft) * * 31.87 * 6.68 
* Q Total (cfs) * 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) * * 0.64 * 0.34 * 
* Conv. Total (cfs) * 2392.7 * Conv. (cfs) * * 2192.4 * 200.3 
* Length Wtd. (ft) * 9.51 * Wetted Per. ( ft) * * 50.00 * 19.80 
* Min Ch El ( ft) * 1154 . 14 * Shear (lb/sq ft) * * 0.01 * 0 . 01 
* Alpha * 1.14 * Stream Power (lb/ft s) * * 0.01 * 0.00 
* Frctn Loss ( ft) * 0 . 00 * Curn Volume (acre-ft) * * 0.51 * 0.02 
* c & E Loss (ft) * 0.00 * Curn SA (acres) * * 0.41 * 0.07 
*********************************************************************************************** 

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

CROSS SECTION 
REACH: 54th Ave 

INPUT 

RIVER: 1 
RS: 3 

Description: Sta 77+72, Sierra Vista Drive Rdwy X-Section, Skewed, 37.3 cfs 
Station Elevation Data nurn= 15 

Sta E1ev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

01155.73 2 1155 . 71 2.1 1155.21 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 67.41154 .64 74. 5. 1154.71 80 1155 95 1155 

Manning's n Values nurn= 2 
Sta n Val Sta n Val 

******************************** 
0 .016 74.5 .024 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
0 74.5 37 24 10 .1 . 3 

CROSS SECTION OUTPUT Profile #PF 1 
******* ************************************************************************ **************** 
* 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 
* Crit w.s. ( ft) * * Flow Area (sq ft) * * 29.91 * 6.62 
* E .G. Slope (ft/ft) *0.000467 * Area (sq ft) * * 29.91 * 6.62 
* Q Total (cfs) * 37.30 * Flow (cfs) * * 33.17 * 4.13 
* Top Width ( ft) * 92 . 91 * Top Width (ft) * * 72 . 41 * 20.50 
* Vel Total (ftls) * 1. 02 * Avg. Vel . (ft/s) * * 1.11 * 0.62 
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- - - - - - - - - - - - -
* Max Chl Dpth ( ft) * 1.14 * Hydr. Depth ( ft ) * * 0 . 41 * 0. 32 * 
* Conv. Total (cfs) * 1725.4 * Conv . (cfs) * * 1534.1 * 191 . 3 
* Length Wtd. ( ft) * 22.94 * Wetted Per. ( ft) * * 72.90 * 20 . 79 * 
* Min Ch El ( ft) * 1154.14 * Shear (lb/sq ft) * * 0.01 * 0 . 01 
* Alpha * 1.09 * Stream Power (lb/ft s) * * 0.01 * 0.01 * 
* Frctn Loss (ft) * 0.00 * Cum Volume (acre-ft) * * 0 . 50 * 0.02 
* c & E Loss (ft) * 0.00 * Cum SA (acres) * * 0.39 * 0.07 
*********************************************************************************************** 

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 
REACH: 54th Ave 

INPUT 

RIVER: 1 
RS: 2 

Description: Sta 77+44 , Sierra Vista Drive Rdwy X-Section, 37.3 cfs 
Station Elevation Data num= 14 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

0 1154.54 2 1154.52 2.1 1154.02 3.5 1154.08 7 1154.15 
19 1154.4 28.2 1154.59 35.9 1154.44 52 . 5 1154.11 53.9 1154.05 
54 1154.55 60 1154 . 61 64 1155 82 1155 

Manning's n Values num= 2 
Sta n Val Sta n Val 

******************************** 
0 .016 60 .024 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
0 60 0 75 240 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 
*********************************************************************************************** 
* E.G. Elev (ft) * 1155.29 * Element * Left OB * Channel * Right OB * 
* Vel Head ( ft) * 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.S . (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. (cfs) * * 4832 . 5 * 204.8 
* Length Wtd. (ft) * 78 . 35 * Wetted Per. ( ft) * * 61.58 * 22.31 
* Min Ch El ( ft) * 1154.02 * Shear (l b/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) * * 0.48 * 0 . 02 
* C & E Loss ( ft) * 0.00 * Cum SA (acres) * * 0.36 * 0.06 
**** ****************************************************************** ************************* 
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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 
REACH: 54th Ave 

INPUT 

RIVER: 1 
RS: 1 

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

0 1154.9 2.5 1154.24 42 . 5 1153.78 64 1153.5 84 1153.4 
1 05.5 1153.42 130 . 5 1153 . 53 155 . 5 1153 .6 4 180.5 1153.77 205.51153.87 
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 

*** ************* 
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 
*********************************************************************************************** 
* E . G. Elev ( ft) * 1155 . 29 * Element * Left OB * Channel * Right OB * 
* Vel Head ( ft) * 0.00 * Wt. n-Val. * * 0.016 
* w. s. Elev ( ft) * 1155.29 * Reach Len . ( ft) * * * 
* Crit w.s. ( ft) * 1153.65 * Flow Area (sq ft) * * 499.78 
* E.G. Slope (ft!ft) *0 . 000000 * Area (sq ft) * * 499.78 * 
* Q Total (cfs) * 37.30 * Flow (cfs) * * 37.30 * 
* Top Width (ft) * 355.50 * Top Width ( ft) * * 355.50 * 
* Vel Total (ft/ s) * 0.07 * Avg . Vel. ( ft!s) * * 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) * * Cum Volume (acre-ft) 
* c & E Loss (ft) * * Cum SA (acres) * * * 
*********************************************************************************************** 

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

SUMMARY OF MANNING'S N VALUES 

River:1 
************************************************************************************* 

Reach * Ri ver Sta. * n1 n2 n3 n4 n5 
************************************************************************************* 
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*54th Ave * 7 * . 024* .016* .024* * * 
*54th Ave * 6 * .024* . 016* .024* * * 
*54th Ave * 5 * . 024* .016* . 024* . 016* .024* 
*54th Ave * 4 * .016* .024* * * 
*5 4th Ave * 3 * .016* .024* * * 
*54th Ave * 2 * .016* .024* 
*54th Ave * 1 * .016* * * * 
************************************************************************************* 

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

SUMMARY OF REACH LENGTHS 

River: 1 
***************************************************************** 
* Reach * River Sta . * Left * Channel * Right 
***************************************************************** 
*54th Ave * 7 * 82* 75* 60* 
*54th Ave * 6 * 35* 50* 35* 
*54th Ave * 5 * 52* 40* 19* 
*54th Ave * 4 * 19* 10* 5* 
*54th Ave * 3 * 37* 24* 10* 
*54th Ave * 2 * 0* 75 * 240* 
*54th Ave * 1 * 0* 0* 0* 
***************************************************************** 

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

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: 1 

******************************************************* 
Reach * River Sta. * Contr. * Expan . 

******************************************************* 
*54th Ave * 7 * .1* .3* 
*54th Ave * 6 * . 1* . 3 * 
*54th Ave * 5 * .1* . 3 * 
*54th Ave * 4 * .1* . 3 * 
*54th Ave * 3 * .1 * .3* 
*54th Ave * 2 * .1 * . 3 * 
*54th Ave * 1 * .1 * . 3* 
******************************************************* 

Profile Output Table - Standard Table 1 

- - - -· - -

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

* (cfs) (ft) ( ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) 

*************************************************************************************************************************** ********** * 
******~***** 
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* 54th Ave * 7 * 63 . 00 * 1155.15 * 1155.79 * 1155.79 * 1155.99 * 0 . 005399 * 3 . 67 * 17.18 * 72.23 * 
1. 02 * 
* 54th Ave * 6 * 48.70 * 1154.50 * 1155.28 * 1155.09 * 1155.34 * 0.001073 * 1. 97 * 27 . 40 * 92.29 * 
0 . 48 * 
* 54th Ave * 5 * 37.30 * 1154.00 * 1155.30 * * 1155.31 * 0.000122 * 0.84 * 49.90 * 83.07 * 
0 . 17 * 
* 54th Ave * 4 * 37.30 * 1154.14 * 1155.29 * * 1155.30 * 0.000243 * 1. 07 * 38.55 * 69.17 * 
0 . 24 * 
* 54th Ave * 3 * 37.30 * 1154.14 * 1155.28 * * 1155.30 * 0 .000467 * 1.11 * 36.54 * 92.91 * 
0.30 * 

* 54th Ave * 2 * 37 . 30 * 1154.02 * 1155.29 * * 1155.29 * 0 . 000055 * 0.64 * 62.76 * 82.00 * 
0.12 * 
* 54th Ave * 1 * 37.30 * 1153.40 * 1155.29 * 1153.65 * 1155 .29 * 0 .000 000 * 0.07 * 499.78 * 355.50 * 
0 . 01 * 
************************************************************************************************************************************** 
************ 

Profile Output Table - Standard Table 2 
************************************************************************************************************************************* 
* Reach * River Sta E.G. Elev *W.S. Elev * Vel Head *Frctn Loss *C & E Loss * Q Left *Q Channel * Q Right *Top Width * 

(ft) * (ft) * (ft) * ( ft) * (ft) (cfs) * (cfs ) (cfs) * (ft) 
************************************************************************************************************************************* 
* 54th Ave * 7 * 1155.99 * 1155.79 * 0.21 * 0.17 * 0.05 * * 63.00 * * 72.23 * 
* 54th Ave * 6 * 1155.34 * 1155.28 * 0.06 * 0.02 * 0.01 * 2.79 * 45.91 * * 92.29 * 
* 54th Ave * 5 * 1155.31 * 1155.30 * 0.01 * 0 . 01 * 0.00 * * 34.55 * 2.75 * 83.07 * 
* 54th Ave * 4 * 1155.30 * 1155.29 * 0.02 * 0 . 00 * 0 . 00 * * 34.18 * 3.12 * 69 . 17 * 
* 54th Ave * 3 * 1155 . 30 * 1155.28 * 0.02 * 0.00 * 0 . 00 * * 33.17 * 4.13 * 92.91 * 
* 54th Ave * 2 * 1155.29 * 1155 . 29 * 0.01 * 0.00 * 0 . 00 * * 35.78 * 1 . 52 * 82.00 * 
* 54th Ave * 1 * 1155.29 * 1155.29 * 0.00 * * * * 37.30 * * 355.50 * 
************************************************************************************************************************************* 
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******************************************************************************** 

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 

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

PLAN DATA 

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

Flow Title 
Flow File 

Plan Summary Information: 
Number of: Cross Sections 

Culverts 
Bridges 

Computational Information 

100-Year Peak Flow 
r:\11344239\Drn\HEC-RAS\54M.f01 

8 
0 
0 

Mulitple Openings 
Inline Weirs 

Water surface calculation tolerance 
Critical depth calculaton tolerance 

0.003 
0 . 003 

0 
0 
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- - - - - -
Maximum number of interat i ons 
Maximum differ ence tolerance 
Flow toler ance factor 

Computation Options 

-
20 
0.1 
0.001 

Critical depth computed only where necessary 

.. -
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Subcritical Flow 

- -

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

FLOW DATA 

Flow Title : 1 00 -Year Peak Flow 
Flow Fi l e : r: \ 11344239 \ Drn \ HEC- RAS\ 54M. f 01 

Flow Data (cfs) 
************************************************************* 
* River Reach RS * PF 1 * 
* 1 54th Ave. 3 * 63 * 
* 2 Maryand Ave. 3 * 34 * 
* 2 Maryand Ave. 2 * 83 * 
* 3 Maryl a nd Ave. 2 * 146 * 
************************************************************* 

Boundary Conditions 

- - -

******************************************************************************************************** 
* River Reach Profile * Upstream Downstream 
******************************************************************************************************** 

* 3 Maryland Ave. PF 1 * Norma l S = ·-~~::.:) 
**************************************************************************************************~ 

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

GEOMETRY DATA o-0 

- - • • - -

~ ~.$. r rn A-t< y ~ lfrVtJ 

Geometry Title: Existing 54th Ave / Maryland Ave 
Geometry File : r:\11344239\Drn\HEC-RAS\54M.g01 

( 5L. o/..11-

!fv5- [/-) .P- 5 -c t? ~ 5''-' 1-J..- Av6. 

Reach Connection Table 
********************************************************************************* 
* River Reach Upstream Boundary * Downstream Boundary * 
*** * * ******* ** ******************************************************************* 
* 1 
* 2 
* 3 

54th Ave . 
Maryand Ave. 
Maryland Ave . 1 

1 
1 

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

JUNCTION I NFORMATION 
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- - - - - - - - -' ·- - - -
Name: 1 
Description: Confluence of 54th Avenue & Maryland Ave 
Momentum computation Method 

Add Friction 
Do Not Add We i ght 

Length across Junction 
River Reach 

2 
1 

CROSS SECTION 
REACH: 54th Ave. 

INPUT 

Maryand Ave . 
54th Ave. 

RIVER: 1 
RS: 3 

to 3 
to 3 

Tributary 
River Reach 

Maryland Ave. 
Maryland Ave. 

Description: 54th Ave, 319' North of Existing Maryland Ave 
Station Elevation Data num= 14 

Sta Elev Sta Elev Sta Elev Sta Elev 

Length 
81.4 

128 

Sta 

Angle 
0 

90 

Elev 
******************************************************************************** 

0 1155.5 12 1156 . 6 13.5 1156 19 1155.94 19.1 1155.44 
20.5 1155. 6 40.5 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 

************************************************ 
0 .0 24 13 . 5 .016 63 .024 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
13.5 63 99 99 99 . 1 . 3 

CROSS SECTION OUTPUT Prof i le #PF 1 
*********************************************************************************************** 
* E . G. Elev (ft) * 1156.21 * El ement * Left OB * Channel * Right OB * 
* Vel Head ( ft) * 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 
* Crit W.S. ( ft) * * Flow Area (sq ft) * 2.59 * 35.79 * 15.62 
* E . G. Slope (ft/ft) *0.000308 * Area (sq ft) * 2.59 * 35.79 * 15.62 
* Q Total (cfs) * 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. (ft/s) * 0.49 * 1 . 30 * 0.98 
* Max Chl Dpth ( ft) * 1.18 * Hydr. Depth ( ft) * 0 .33 * 0. 72 * 0 . 92 
* Conv. Total (cfs) * 3592 . 1 * Conv. (cfs) * 73 . 2 * 2647.4 * 871.5 
* Length Wtd. ( ft) * 99.00 * Wetted Per. ( ft) * 8.67 * 50.35 * 18.26 
* Min Ch El ( ft) * 1155.15 * Shear (lb/sq ft) * 0 . 01 * 0 . 01 * 0.0 2 
* Alpha * 1.09 * Stream Power (lb/ft s) * 0.00 * 0 . 02 * 0 . 02 
* Frctn Loss ( ft) * 0.03 * Cum Volume (acre-ft) * 0.06 * 0 . 37 * 0.0 7 
* c & E Loss (ft) * 0.00 * Cum SA (acres) * 0.07 * 0.28 * 0.08 
*********************************************************************************************** 

Warning: Divided f l ow computed for this cross-section. 
Warning: The cross - sect i on end points had to be extended vertically for the computed water surface. 
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- - - -
CROSS SECTION 
REACH: 54th Ave. 

INPUT 

-
RIVER: 1 

RS: 2 

- - - - - -
Description: 54th Ave, 220' North of Existing Maryland Ave 
Station Elevation Data num= 11 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

0 1155.78 14 1155. 53 19 1155.19 
40 1155.49 60 1155 61 1154. 97 
80 1156.03 

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

************************************************ 
0 .024 

Bank Sta: Left 
14 

Right 
66 

CROSS SECTION OUTPUT 

14 .016 66 .024 

Lengths: Left Channel 
134 134 

Profile #PF 1 

19 1155.09 
61 1155.41 

20 1155.12 
66 1155.75 

Right 
134 

Coeff Contr. 
.1 

Expan. 
.3 

- -

*********************************************************************************************** 
* E.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) * 134.00 * 134. 00 * 134.00 
* Crit W.S . ( ft) * * Flow Area (sq ft) * 7.01 * 44.31 * 3. 72 
* E.G. Slope (ft/ft) *0.000244 * Area (sq ft) * 7.01 * 44.31 * 3. 72 
* Q Total (cfs) * 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 . 29 * 0.40 
* Max Chl Dpth ( ft) * 1.19 * Hydr. Depth ( ft) * 0.50 * 0.85 * 0 .27 
* Conv. Total (cfs) * 4035.2 * Conv. (cfs) * 268 . 9 * 3671.7 * 94 . 6 
* Length Wtd . ( ft) * 134.00 * Wetted Per . ( ft) * 14.38 * 52.57 * 14.13 
* Min Ch El ( ft) * 1154.97 * Shear (lb/sq f t) * 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) * 0.05 * 0.28 * 0.05 
* C & E Loss ( ft) * 0 . 00 * Cum SA (acres) * 0.04 * 0.16 * 0 . 04 
*********************************************************************************************** 

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 
REACH: 54th Ave. 

INPUT 

RIVER: 1 
RS: 1 

Description: 54th Ave, 86' North of Existing Maryland Ave 
Station Elevation Data num= 11 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
***** ***************************************************************** ********** 
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- - - - - - - - - - - - -
0 1155.52 14 1155 . 34 19 1155.4 19 1154.88 20 1154.97 

40 1155.3 60 1154.87 61 1154 . 8 61 1155.29 66 115 5 .16 
80 1155.23 

Manning ' s n Valu es num= 3 
Sta n Val Sta n Val Sta n Val 

************************************************ 
0 .024 14 . 016 66 .024 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
14 66 0 0 0 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 
*********************************************************************************************** 
* E . G. Elev ( ft) * 1156.16 * Element * Left OB * Channel * Right OB * 
* Vel Head (ft) * 0 . 01 * Wt. n-Val . * 0.024 * 0 . 016 * 0.024 
* w.s . Elev (ft) * 1156.14 * Reach Len . (ft) * 128 . 00 * 128.00 * 128.00 
*CritW.S. ( ft) * * Flow Area (sq ft) * 9.98 * 52 . 30 * 13 . 27 
* E.G. Sl ope (ft/ft) *0.000108 * Area (sq ft) * 9.98 * 52.30 * 13 . 27 
• Q To t al (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) * 0.50 . 0.96 * 0.60 
* Max Chl Dpth ( ft) * 1 . 34 * Hydr. Depth ( ft) * 0 . 71 * 1. 01 * 0.9 5 
* Conv. Total (cfs) * 6051 . 5 * Conv . (cfs) * 479.1 * 4812.3 * 760.2 
* Length Wtd. ( ft) * 128.00 * Wetted Per. ( ft) * 14.62 * 53.03 * 14.91 
* Min Ch El ( ft) * 1154.80 * Shear (lb/ sq ft) * 0.00 * 0.01 * 0.01 
* Alpha * 1.14 * Stream Power (lb/ft s) * 0.00 * 0.01 * 0.00 
* Frctn Loss ( ft) * * Cum Volume (acre-ft) * 0.02 * 0 . 13 * 0 . 02 
* c & E Loss ( ft) * * Cum SA (acres) * 
*********************************************************************************************** 

CROSS SECTION 
REACH: Maryand Ave. 

INPUT 

RIVER : 2 
RS : 3 

Description : STA 128+22.7 (East of 53rd Dr) 
Sta t ion Elevation Data num= 11 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

0 1156. 1 9 
35 1155 . 68 
68 1155 . 85 

4 1156.11 
58 1155. 1 9 

8 1156 . 11 
60 1155.19 

Manning's n Values 
Sta n Val 

num= 
Sta n Va l 

3 
Sta n Val 

************************************************ 
0 . 024 

Bank Sta: Left 
8 

Right 
61 

CROSS SECTION OUTPUT 

8 .016 61 .024 

Lengths: Left Channel 
212 212 

Profile #PF 1 

9 1155.65 
61 1155. 65 

10 1155.73 
64 1155.77 

Right 
212 

Coeff Contr. 
. 1 
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- - - - - - - - - - - - -
*********************************************************************************************** 
* 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 
• Crit W.S. (ft) • * Flow Area (sq ft) • 1.01 * 36 . 57 * 3.42 
* E.G. Slope (ft/ft) *0.000149 * Area (sq ft) * 1.01 * 36.57 * 3 . 42 
• Q Total (cfs) • 34.00 • Flow (cfs) * 0.19 * 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) * 0.19 * 0.88 * 0.45 
* 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 * 53.21 * 7.41 
* Min Ch El ( ft) * 1155.19 * Shear (lb/sq ft) * 0.00 * 0.01 * 0.00 
• Alpha . 1. 09 * Stream Power (lb/ft s) . 0.00 * 0 . 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 * 0.45 * 0.06 
*********************************************************************************************** 

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 
REACH: Maryand Ave. 

INPUT 

RIVER : 2 
RS: 2 

Description: Station 126+10 (East of 54th Ave) 
Station Elevation Data num= 11 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

0 1155.9 5 1155.8 9 1155.72 
35 1155. 34 59 1154 . 9 61 1154.84 
68 1155. 57 

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

************************************************ 
0 .024 

Bank Sta: Left 
9 

Right 
61 

CROSS SECTION OUTPUT 

9 .016 61 .024 

Lengths: Left Channel 
164 164 

Profile #PF 1 

10 1155.28 
61 1155 .43 

11 1155.35 
65 1155.51 

Right 
164 

Coeff Contr. 
.1 

Expan. 
.3 

*********************************************************************************************** 
* E.G. Elev (ft) 
• Vel Head (ft) 
* w.s. Elev (ft) 
• Crit w.s. (ft) 
* E.G. Slope (ft/ft) 
* Q Total (cfs) 
* Top Width (ft) 
* Vel Total (ft/s) 

• 1156 . 21 
0.04 

* 1156 . 18 

* 
*0.000308 

83.00 
68 . 00 
1.44 

* Element 
* Wt. n-Val. 
* Reach Len. ( f t) 
* Flow Area (sq ft) 
• Area (sq ft) 
* Flow (cfs) 
* Top Width (ft) 
* Avg. Vel. (ft/s) 

Left OB * 
0.024 * 

164.00 * 
3 . 31 * 

* 3.31 * 
* 1.81 * 

9.00 . 
* 0.55 * 
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Channel * Right OB * 
0.016 * 0.024 

164.00 * 164.00 
49 . 53 * 4.74 
49.53 * 4.74 
77.43 * 3.76 
52.00 . 7 . 00 

1 .56 * 0. 79 

- - - - - -



- - - - - - - - - - - - -
* Max Chl Dpth ( ft) * 1 . 34 * Hydr. Depth (ft) * 0.37 * 0.95 * 0.68 
* Conv. Total (cfs) * 4732 . 2 * Conv. (cfs) * 103.1 * 4414.7 * 214.4 
* Length Wtd. (ft) * 164.00 * Wetted Per. (ft) * 9.28 * 52.69 * 7.61 * 
* Min Ch El ( ft) * 1154 . 84 * Shear (lb/sq ft) * 0.01 * 0.02 * 0.01 
* Alpha * 1.11 * Stream Power (lb/ft s) * 0.00 * 0.03 * 0.01 
* Frctn Loss (ft) * 0.04 * Cum Volume (acre-ft) * 0 . 03 * 0.28 * 0.03 
* c & E Loss ( ft) * 0.00 * Cum SA (acres) * 0.03 * 0.20 * 0.03 
*********************************************************************************************** 

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

CROSS SECTION 
REACH: Maryand Ave. 

INPUT 

RIVER: 2 
RS : 1 

Description: Station 124+46.4 (East of 54th Ave) 
Station Elevation Data num= 11 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

0 1155.52 
35 1155.34 
68 1155.36 

Manning's n Values 
Sta n Val 

5 1 155.42 
59 1154.82 

num= 
Sta n Val 

9 1155.39 
61 1154.78 

3 
St a n Val 

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

0 . 024 

Bank Sta: Left 
9 

Right 
61 

CROSS SECTION OUTPUT 

9 .016 61 . 024 

Lengths: Left Channel 
0 0 

Profile #PF 1 

10 1154.9 
61 1155.26 

11 1154.98 
65 1155.3 

Right 
0 

Coeff Contr. 
.1 

Expan. 
. 3 

*********************************************************************************************** 
* 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. ( ft) * * Fl ow Are a (sq ft) * 6.32 * 53.99 * 5.89 
* E.G. Slope (ft/ft) *0.000212 * Area (sq ft) * 6.32 * 53 . 99 * 5 . 89 
* Q Total (cfs) * 83 . 00 * Fl ow (cfs) * 4.30 * 74.29 * 4.41 
* Top Width (ft) * 68 . 00 * Top Wid t h (ft) * 9.00 * 52 . 00 * 7.00 
* Vel Total ( ft/s) * 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) * 295.3 * 5101 . 6 * 302.9 
* Length Wtd. ( ft) * 81.40 * Wetted Per . ( ft) * 9 . 62 * 52.61 * 7.78 
* Min Ch El ( ft) * 1154 . 78 * Shear ( l b/sq ft) * 0.01 * 0.01 * 0.01 
* Alpha * 1.11 * Stream Power (lb/ft s) * 0.01 * 0.02 * 0.01 
* Frctn Loss ( ft) * * Cum Vo l ume (acre - ft) * 0.01 * 0.08 * 0.01 
* c & E Loss ( ft) * * Cum SA (ac r es) * 
*********************************************************************************************** 

-

Warning: The parabolic search method fa iled to conve r ge on critical depth. The program will try the 
c r o s s sec tion sl ice/ sec a nt meth od to find critical depth. 
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- - - -
CROSS SECTION 
REACH: Maryland Ave. 

INPUT 

-
RIVER: 3 

RS: 2 

- -
Description: Station 123+65 (West of 54th Ave) 
Station Elevation Data num= 11 

Sta Elev Sta Elev Sta Elev 

- - - -

Sta Elev Sta Elev 
******************************************************************************** 

0 1155 . 29 5 1155 .19 9 1155.16 
38 1155.49 59 1154 . 8 61 1154.74 
68 1155.37 

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

************************************************ 
0 . 024 

Bank Sta: Left 
9 

Right 
61 

CROSS SECTION OUTPUT 

9 . 016 61 .024 

Lengths: Left Channel 
150 150 

Profile #PF 1 

9 1154. 69 
61 1155.26 

11 1154.8 
65 1155.31 

Right 
150 

Coeff Contr. 
. 1 

Expan . 
. 3 

- -

*********************************************************************************************** 
* E . G. Elev ( ft) * 1155.97 * Element * Left OB * Channel * Right OB * 
* Vel Head ( ft) * 0.21 * Wt . n-Val . * 0.024 * 0.016 * 0.024 
* 'W. S. E1ev ( ft) * 1155.77 * Reach Len. ( ft) * 150.00 * 150.00 * 150.00 
* Crit W.S. ( ft) * 1155. 69 * Flow Area (sq ft) * 5.00 * 33.86 * 3.20 
* E.G. Slope (ft/ft) *0.003041 * Area (sq ft) * 5.00 * 33.86 * 3.20 
* Q Total (cfs) * 146.00 * Flow (cfs) * 11 . 14 * 128.60 * 6.26 
* Top Width ( ft) * 68.00 * Top Width ( ft) * 9.00 * 52.00 * 7.00 
* Vel Total ( ft/s) * 3.47 * Avg. Vel. ( ft/s) * 2.23 * 3.80 * 1.95 
* Max Chl Dpth ( ft) * 1. 08 * Hydr. Depth ( ft) * 0 . 56 * 0.65 * 0.46 
* Conv. Total (cfs) * 2647.6 * Conv. (cfs) * 201.9 * 2332.1 * 113.6 
* Length Wtd. ( ft) * 150.00 * Wet ted Per. (ft) * 9.48 * 53.01 * 7. 40 
* Min Ch El (ft) * 1154.69 * Shear (lb/sq ft) * 0.10 * 0.12 * 0. 08 
* Alpha * 1.10 * Stream Power (lb/ft s) * 0.22 * 0.46 * 0 .16 
* Frctn Loss ( ft) * 0.30 * Cum Volume (acre-ft) * 0.02 * 0.13 * 0.01 
* c & E Loss ( ft) * 0.02 * Cum SA (acres) * 0.03 * 0.18 * 0.02 
*********************************************************************************************** 

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 
REACH: Maryland Ave. 

INPUT 

RIVER: 3 
RS: 1 

Description : Station 121+15 (West of 54th Ave) 
Station Elevation Data num= 10 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 
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- - - - - - - - - - - - -
0 1154. 84 5 1154.74 9 1154.68 10 1154.19 11 1154.27 

40 1155.1 59 1154.5 61 1154. 9 65 1154.9 68 1154.96 

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

************************************************ 
0 . 024 9 .016 61 .024 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 61 0 0 0 . 1 .3 

CROSS SECTION OUTPUT Profile #PF 1 
*********************************************************************************************** 
* E.G . Elev ( ft) * 1155.65 * Element * Left OB * Channel * Right OB * 
* Vel Head ( ft) * 0.13 * Wt. n-Val. * 0.024 * 0.016 * 0 .024 
* w. s. Elev ( ft) * 1155. 52 * Reach Len . ( ft) 
* Crit W. s. (ft) * 1155.28 * Flow Area (sq ft) * 6.91 * 42.03 * 4.27 
* E.G. Slope (ft/ft) *0.001400 * Area (sq ft) * 6.91 * 42 . 03 * 4.27 
* Q Total (cfs) * 146.00 * Flow (cfs) * 12.79 * 126.46 * 6 . 75 
* Top Width ( ft) * 68.00 * Top Width ( ft) * 9.00 * 52.00 * 7.00 
* Vel Total ( ftls) * 2.74 * Avg. Vel. (ft/s) * 1.85 * 3.01 * 1. 58 
* Max Chl Dpth ( ft) * 1. 33 * Hydr. Depth (ft) * 0.77 * 0 . 81 * 0.61 
* Conv. Total (cfs) * 3901.5 * Conv. (cfs) * 341.7 * 3379.5 * 180.3 
* Length Wtd. ( ft) * * Wetted Per. (ft) * 9.68 * 52.18 * 7.56 
* Min Ch El ( ft) * 1154.19 * Shear (lb/sq ft) * 0.06 * 0.07 * 0.05 
* Alpha * 1 .10 * Stream Power (1b/ft s) * 0.12 * 0.21 * 0.08 
* Frctn Loss ( ft) * * Cum Volume (acre-ft) * * 
* c & E Loss ( ft) * * Cum SA (acres) * * 
*********************************************************************************************** 

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

SUMMARY OF MANNING'S N VALUES 

River: 1 
***************************************************************** 

* Reach * River Sta. n1 n2 * n3 
***************************************************************** 
*54th Ave. 
*54th Ave. 
*54th Ave. 

* 
* 

3 
2 
1 

.024* 

.024* 

.024* 

.016* 

.016* 

.016* 

.024* 

.024* 

.024* 
***************************************************************** 

River: 2 
***************************************************************** 

Reach * River Sta. * nl * n2 n3 
************************************** *************************** 
*Maryand Ave. 
*Maryand Ave . 
*Maryand Ave. 

3 
2 
1 

.024* 

.024* 

.024* 

.016* 

.016* 

.016* 

.024* 

.024* 

.024* 
***************************************************************** 
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- - - - - - - - -
River:3 
***************************************************************** 

Reach River Sta . n1 * n2 n3 * 
***************************************************************** 
*Maryland Ave. 
*Maryland Ave. * 

2 
1 

* .024* 
. 024* 

.016* 

.016* 
.024* 
.024* 

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

- -

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

SUMMARY OF REACH LENGTHS 

River: 1 
***************************************************************** 

Reach River Sta. * Left * Channel * Right 
***************************************************************** 
*54th Ave . 
*54th Ave. 
*54th Ave. 

* 
* 
* 

3 
2 
1 

* 

* 

99* 
134* 

0* 

99* 
134* 

0* 

99* 
134* 

0* 
***************************************************************** 

River: 2 
***************************************************************** 

Reach * River Sta. * Left * Channel * Right 
***************************************************************** 
*Maryand Ave. 
*Maryand Ave . 
*Maryand Ave. 

3 
2 
1 

212* 
164* 

0* 

212* 
164* 

0* 

212* 
164* 

0* 
***************************************************************** 

Riv er: 3 
***************************************************************** 

* Reach * River Sta. Left * Channel * Right 
***************************************************************** 
*Maryland Ave. 
*Maryland Ave . 

* 
* 

2 
1 * 

150* 
0* 

150* 
0* 

150* 
0* 

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

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

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: 1 

******************************************************* 
Reach River Sta. * Contr. * Expan. 

******************************************************* 
*54th Ave . 
*54th Ave. 
*54th Ave. 

* 
* 
* 

3 
2 
1 

* 
* 
* 

. 1* 

.1* 

.1* 

. 3* 

.3* 

. 3 * 
******************************************************* 
River: 2 
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- - - - - - - -
******************************************************* 

* Reach River Sta. * Contr . * Expan. 
******************************************************* 
*Maryand Ave. 
*Maryand Ave. 
*Maryand Ave. 

3 
2 
1 

* 
.1* 
.1* 
.1* 

. 3 * 

.3* 

.3* 
******************************************************* 
River: 3 

******************************************************* 
Reach River Sta . * Contr. * Expan . 

******************************************************* 
*Maryland Ave. 
*Maryland Ave. 

* 2 
1 

* .1* 
. 1* 

. 3 * 

.3* 
******************************************************* 

Profile Output Table - Standard Table 1 

- - - - - - - - - -

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

* * * (cfs) * ( ft) * ( ft) * ( ft ) * ( ft) * (ft/ft) * ( ft/s) * (sq ft) 
( ft) * * 

*************************************************************************************************** ** ********* ************************ 
************************** 
* 3 *Maryland Ave.* 2 * 146.00 * 1154.69 * 1155.77 * 1155.69 * 1155.97 * 0.003041 * 3. 80 * 42.06 

68.00 * 0 . 83 * 
* 3 *Maryland Ave.* 1 * 146.00 * 1154.19 * 1155 . 52 * 1155 . 28 * 1155.65 * 0.001400 * 3.01 * 53.21 
* 68.00 * 0.59 * 
* 2 * Maryand Ave . * 3 * 34.00 * 1155.19 * 1156.26 * * 1156.2 7 * 0 . 000 14 9 * 0 . 88 * 41.00 
* 68.00 * 0.19 * 
* 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 .1 7 * 0 . 000212 * 1.38 * 66 . 20 
* 68.00 * 0 . 24 * 
* 1 * 54th Ave . * 3 * 63 . 00 * 1155.15 * 1156 . 18 * * 1156.21 * 0.000308 * 1.30 * 54.01 
* 74.42 * 0 . 27 * 
* 1 * 54th Ave. * 2 * 63.00 * 1154.97 * 1156.16 * * 1156.18 * 0.000244 * 1.29 * 55.04 
* 80 . 00 * 0 . 25 * 
* 1 * 54th Ave. * 1 * 63 . 00 * 1154.80 * 1156.14 * * 1156.16 * 0.000108 * 0.96 * 75.55 

80.00 * 0 . 17 * 
************************************************************************************************************************************** 
************************** 

Profile Output Table - Standard Table 2 
************************************************************************************************************************************** 
************* 
* River 
*Top Width * 

( ft) 

* Reach 

* 

* River Sta * 

* 

E.G. Elev *W.S. Elev * Vel Head *Frctn Loss *C & E Loss * Q Left *Q Channel * Q Right 

( ft) * ( ft) ( ft) ( ft) ( ft) (cfs) (cfs) (cfs) 
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- - - - - - - - - - - - - - - - - - -
************************************************************************************************************************************** 
************* 
* 3 *Maryland Ave.* 2 * 1155 . 97 * 1155 . 77 * 0 .21 * 0. 30 * 0 . 02 * 11 .14 * 128 . 60 * 
6. 26 * 68.00 * 
* 3 *Maryland Ave.* 1 * 1155.65 * 1155.52 * 0.13 * * * 12.79 * 126.46 * 
6. 75 • 68.00 * 
* 2 * Maryand Ave . * 3 * 1156.27 • 1156 . 26 * 0 .01 • 0.05 • 0.00 * 0.19 * 32.27 • 1.54 

68.00 * . 2 • Maryand Ave.• 2 * 1156.21 * 1156.18 * 0.04 * 0.04 * 0.00 • 1. 81 * 77.43 * 3.76 
68.00 * 

* 2 * Maryand Ave . * 1 * 1156 . 17 * 1156.14 * 0.03 * * • 4.3 0 * 74.29 * 4.41 
68.00 * 

* 1 * 54th Ave . * 3 * 1156.21 * 1156.18 * 0.02 * 0.03 * 0.00 * 1. 28 * 46.43 * 15 .28 
74.42 * 

* 1 * 54th Ave. • 2 * 1156.18 * 1156.16 * 0.02 * 0.02 * 0.00 * 4.20 * 57.32 * 1.48 
80.00 * 

* 1 * 54th Ave. * 1 * 1156.16 * 1156.14 * 0.01 * * * 4.99 * 50.10 * 7.91 
80.00 * 

************************************************************************************************************************************** 
************* 
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Appendix J 
Retention Basin Analysis (1 00-year, 2-hour) 

(Including Plans and Elevations) 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Claremont Street V-Ditch 

Triangular Channel 

Manning 's Formula 

Channel Depth 

Sect ion Data 

Mannings Coefficient 0.035 

Slope 0 .005200 fVft 

Depth 0.83 It 

Left Side Slop e 0.50 V : H 

Right Side Sl ope 0.25 V : H 

Dis ch arge 3.41 cfs 

- - - - - - -
Claremont Street V-Ditch 

Cross Section for Triangular Channel 

BRW Inc 

- -

0 .83 It 

l 
V: 1 b:. 

H:1 
NTS 

r:l 1 1344239\drnl haestad\fmvl granda - 1.fm2 
06/28/02 09:53:52 AM <CI Hae stad Methods , In c. 37 Brookside Road Wa terbury , CT 06708 USA (203) 755· 1666 

- - - -

Project Engineer : Davi d Schaub 
FlowMaster v6.0 [614b] 
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Project Description 

Worksheet 

Flow Element 

Method 

Sol ve For 

Input Data 

- - -
Claremont Street V-Ditch 

Triangular Channel 

Mann ing's Formula 

Channel Depth 

Mannings Coefficient 0 .035 

Slope 0 .005200 ft/ft 

Left Side Slope 

Right Side Slope 

Discharge 

Results 
---
Depth 

Flo w Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Critical Slope 

Vel oci ty 

Veloc ity Head 

Speci fic Energ y 

Froude Number 

Flow Ty pe 

0.50 V : H 

0.25 V : H 

3.41 cfs 

0.83 It 

2.1 ft2 

5.29 It 

4 .99 It 

0.60 It 

0.028752 ft/ft 

1.64 ft!s 

0.04 It 
0.87 It 

0.45 

Subcritical 

- - - - - -
Claremont Street V·Ditch 

Worksheet for Triangular Channel 

BRW Inc 

- -

r:\ 11344239\drn\haestad\fmv\grand·a-1 . 1m2 
06/28/02 09 :53 :16 AM ~ Haestad Methods , Inc. 37 Brookside Road Waterbury, CT 0670 8 USA (203) 75 5· 1666 

- - - - -

Proje ct Eng ineer : David Schaub 
FiowMaster v6 .0 [614b] 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Claremont Street V-Ditch 

Triangular Channel 

Manning's Formula 

Channel Depth 

Mannings Coefficient 0.035 

Slope 0 .005200 ft/ft 

Left Side Slope 0.50 V : H 

Right Side Slope 0.25 V : H 

Claremont Street V-Ditch 
Rating Table for Triangular Channel 

Attribute Min imum Maximum Increment 

Discharge {cfs) 0.00 4.00 0.25 

Discharge Depth Velocity Flow Wetted Top 
{c is) (It) (ft/s) Area Perimeter Width 

(It•) (It) (It) 

0 .00 0.00 0.00 0.0 0.00 4.99 

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 

1.25 0.57 1.28 1.0 3.63 3.43 

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 
---

BRW Inc 

- -

r:\ 11344239\drn\haestad\fmv\granda-1 .fm2 
06/2 8/02 09:53 :36 AM <C Haestad Methods, Inc . 37 Brooksi de Road Waterbury, CT 06708 USA {203) 755-1 66 6 

- - - - -

Project Engineer: David Schaub 
FlowMaster ve.o [614b] 
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Appendix K 
Rainfall Intensity Calculations 
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Project No. 

ARIZONA DEPARTMENT OF TRANSPORTATION 
HYDROLOGIC DESIGN DATA 

Project Name 55TH AVE & MARYLAND AVE 

TRACSNo. 

Date APRIL 5, 2002 

Location GRAND AVE. ( US 60 ) 

Designer REZA SHEIBANI Checker DAVEJ.SCHAUB 

Figure 1-2 
Rainfall Depth-Duration-Frequency (D-0-F) Worksheet 

Determine rainfall depths from the isopluvial maps (Appendix): 

2-year, 6-hour P2, 6' 
2-year, 24-hour P2, 24' 
10Q-year, 6-hour p 100, 6' 
1 DO-year, 24-hour p 100, 24' 

Compute the following: 

2-year, 1-hour -0.011+ .942(P2, s·) ~ -0.011 + .942 ( 1.20 ) 2 

(P2. 24.) 1.40 

1 00-year, 1-hour 0.494+ .755(P100, 6 ·) 
2 

0.494 + .755 ( 3.00 ) 2 

(PlOD, 24 •) 3.80 

2-year, 2-hour .341 (P2. s·) + .659(P2. 1·) 0.341 1.20 + 0.659 0.96 

2-year, 3-hour .569(P2. 6·) + .431 (P2. 1·) 0.569 1.20 + 0.431 0.96 

2-year, 12-hour .SOO(P2. 6·) + .SOO(P2. 24·) 0.500 1.20 + 0.500 1.40 

1 DO-year, 2-hour .341(P100, 6·) + .431(P10o, r) 0.341 3.00 + 0.659 2.28 

10Q-year, 3-hour .569(P100, 6·) + .431 (P1oo. r ) 0.569 3.00 + 0.431 2.28 

1 DO-year, 12-hour .SOO(P1oo, S") + .SOO(P1oo. 24') 0.500 ( 3.00 ) + 0.500 ( 3.80 ) 

Note: 5" denotes 5 mintes, etc; 1' denotes 1 hour, etc. 

= 1.20 

= 1.40 
= 3 .00 
= 3.80 

0.96 

2.28 

1.04 

1.10 

1.30 

2.53 

2.69 

3.40 
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Figure 1-2 
Rainfall Depth-Duration-Frequency (D-O-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 H= 0.80 

Compute the following: 

2-year, 5-min (A) (P2. 1·) = 0.34 . 0.96 

2-year, 10-min (B) (P2, , .) = 0.51 . 0.96 

2-year, 15-min (C) (P2, 1') = 0.62 . 0.96 

2-year, 30-min (D) (P2, 1·) = 0.82 . 0.96 

100-year, 5-min (E) (PHX>. ,.) = 0.30 . 2.28 

1 00-year, 1 0-min (F) (P100. ,.) = 0.46 . 2.28 

1 00-year, 15-min (G) (P,00. ,.) = 0.59 . 2.28 

1 00-year, 30-min (H) (P, 00. 1·) = 0.80 . 2.28 

Note: 5" denotes 5 minutes, etc; 1' denotes 1 hour, etc. 

p 2, 5' = 0.33 

P2. 1o- = 0.49 

P2,1s· = 0.59 

P2. 30' = 0.79 

p1()(),5' = 0.68 

p100,10' = 1.05 

P,oo,1s· = 1.35 

P,oo, 30' = 1.83 
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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 1 00-year, calculate the rainfall depth lor each rainfall duration 
(t) by the following equation: 

where X andY lor 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) = 5 yr X= 0.674 Y= 0.278 

5-min (X) (P2.s·> + (Y) (P10o,s·) = ( 0.674 ) ( 0.33 ) + ( 0.278 ) ( 0.68 ) Ps.s· 

10-min (X) (P2. 10'') + (Y) (P1Do, 10·) = ( 0.674 ) ( 0.49 ) + ( 0.278 ) ( 1.05 ) Ps, 10" 

15-min (X) (P2 . 1s·) + (Y) <P10o. ,so) = ( 0.674 ) ( 0.59 ) + ( 0.278 ) ( 1.35 ) Ps. 1s· 

30-min (X) (P2. 30') + (Y) (P10o. 30·) = ( 0.674 ) ( 0.79 ) + ( 0.278 ) ( 1.83 ) Ps. 30' 

1-hour (X) (P2, , .) + (Y) (P10o. r) = ( 0.674 ) ( 0.96 ) + ( 0.278 ) ( 2.28 ) Ps, l' 

2-hour (X) (P2. z) + (Y) (P,oo. 2·) = ( 0.674 ) ( 1.04 ) + ( 0.278 ) ( 2.53 ) Ps.z 

3-hour (X) (P2, 3·) + (Y) (P,oo, 3·) = ( 0.674 ) ( 1.10 ) + ( 0.278 ) ( 2.69 ) Ps,3' 

6-hour (X) (P2. s·) + (Y) (P,oo. s·) = ( 0.674 ) ( 1.20 ) + ( 0.278 ) ( 3.00 ) Ps.6' 

12-hour (X) (P2. 1z) + (Y) (P,oo. ,z) = ( 0.674 ) ( 1.30 ) + ( 0.278 ) ( 3.40 ) Ps.1z 

24-hour (X) (P2.24') + (Y) (P,oo. 24') = ( 0.674 ) ( 1.40 ) + ( 0.278 ) ( 3.80 ) Ps,24' 

Note: 5" denotes 5 minutes, etc; 1' denotes 1 hour, etc. 

= 0.41 

= 0.62 

= 0.77 

= 1.04 

= 1.28 

= 1.40 

= 1.49 

= 1.64 

= 1.82 

= 2.00 
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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. t = (X) (P2. ,) + (Y) <P100. J 

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) <Pz. s·) + (Y) <Pm>. s·) = ( 0.496 ) ( 0.33 ) + ( 0.449 ) ( 0.68 ) P1o. s· 

10-min (X) (Pz, 10") + (Y) <P10o. 10") = ( 0.496 ) ( 0.49 ) + ( 0.449 ) ( 1.05 ) P10, 10" 

15-min (X) (Pz . 15") + (Y) <P10o. 15") = ( 0.496 ) ( 0.59 ) + ( 0.449 ) ( 1.35 ) P10. 1s· 

30-min (X) (P2. 30·) + (Y) (P1oo. 30·) = ( 0.496 ) ( 0.79 ) + ( 0.449 ) ( 1.83 ) P10. 30' 

1-hour (X) <Pz. 1·) + (Y) (P1oo. 1·) = ( 0.496 ) ( 0.96 ) + ( 0.449 ) ( 2.28 ) P10.1' 

2-hour (X) (P2. z·) + (Y) (P1oo, z) = ( 0.496 ) ( 1.04 ) + ( 0.449 ) ( 2.53 ) P10. z 

3--hour (X) (P2. 3·) + (Y) (P1oo. 3·) = ( 0.496 ) ( 1.10 ) + ( 0.449 ) ( 2.69 ) P10. 3' 

6-hour (X) <P2. 6') + (Y) (P1oo, s-) = ( 0.496 ) ( 1.20 ) + ( 0.449 ) ( 3.00 ) P10,6' 

12-hour (X) <Pz. d + (Y) (P1oo. 12·) = ( 0.496 ) ( 1.30 ) + ( 0.449 ) ( 3.40 ) p10,12' 

24-hour (X) (P2. 24·) + (Y) (P1oo. 24•) = ( 0.496 ) ( 1.40 ) + ( 0.449 ) ( 3.80 ) P10,24' 

Note: 5" denotes 5 minutes, etc; 1' denotes 1 hour, etc. 

= 0.47 

= 0.71 

= 0.90 

= 1.21 

= 1.50 

= 1.65 

= 1.75 

= 1.94 

= 2.17 

= 2.40 
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Figure 1-2 
Rainfall Depth-Duration-Frequency (D-0-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: 

where X andY 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 
so-year 0.146 0.835 
soo-year -0.337 1.381 

Selected frequency (T-yr) = 25 yr X = 0.293 Y= 0.669 

5-min (X) (P2, s·) + (Y) (P1oo, s·) = ( 0.293 ) ( 0.33 ) + ( 0.669 ) ( 0.68 ) p25,5' 

1G-min (X) (P2. 10') + (Y) (P1oo, w ) = ( 0.293 ) ( 0.49 ) + ( 0.669 ) ( 1.05 ) p25, 10' 

15-min (X) (P2 , 15·) + (Y) (P1oo,15') = ( 0.293 ) ( 0.59 ) + ( 0.669 ) ( 1.35 ) p25. 15' 

3o-m in (X) (P2. 30·) + (Y) (P1oo. 30·) = ( 0.293 ) ( 0.79 ) + ( 0.669 ) ( 1.83 ) p25, 30' 

1-hour (X) (P2• 1·) + (Y) (P1oo. 1·) = ( 0.293 ) ( 0.96 ) + ( 0.669 ) ( 2.28 ) p25, 1' 

2-hour (X) (P2. 2·) + (Y) (P1oo. 2·) = ( 0.293 ) ( 1.04 ) + ( 0.669 ) ( 2.53 ) p25. 2' 

3-hour (X) (P2, 3') + (Y) (P1oo, 3·) = ( 0.293 ) ( 1.10 ) + ( 0.669 ) ( 2.69 ) p25, 3' 

6-hour (X) (P2. s) + (Y) (P1oo. s) = ( 0.293 ) ( 1.20 ) + ( 0.669 ) ( 3.00 ) p25, 6" 

12-hour (X) (P2. 1z) + (Y) (P1oo. 12-) = ( 0.293 ) ( 1.30 ) + ( 0.669 ) ( 3.40 ) p25. 12' 

24-hour (X) (P2. 24') + (Y) (P1oo. 24·) = ( 0.293 ) ( 1.40 ) + ( 0.669 ) ( 3.80 ) P25. 24' 

Note: 5" denotes 5 minutes, etc; 1' denotes 1 hour, etc. 

= 0.55 

= 0.85 

= 1.07 

= 1.45 

= 1.81 

= 2.00 

= 2.12 

= 2.36 

= 2.66 

= 2.95 
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Figure 1-2 
Rainfall Depth-Duration-Frequency (D-0-F) Worksheet 

(Continued) 

l: === == == =•ra~ : o::==••>=•=•••=' l 

For any flood frequency (T-yr) other than 2-year or 1 00-year, calculate the rainfall depth for each rainfall duration 
(t) by the following equation: 

PT, I = (X) (P2, J + (Y) (P!Oo, J 

where X ane 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) = so yr X= 0.146 0.835 

5-min (X) (Pz. s·) + (Y) (P1oo. s·) = ( 0.146 ) ( 0.33 ) + ( 0.835 ) ( 0.68 ) Pso,s· 

10-min (X) (Pz, IO·) + (Y) (PIOO, 10·) = ( 0.146 ) ( 0.49 ) + ( 0.835 ) ( 1.05 ) Pso. 1o-

15-min (X) (Pz. 15') + (Y) (P,oo. 1s·) = ( 0.146 ) ( 0.59 ) + ( 0.835 ) ( 1.35 ) Pso. 1s· 

30-min (X) (P2, 30·) + (Y) (P1oo. 30·) = ( 0.146 ) ( 0.79 ) + ( 0.835 ) ( 1.83 ) Pso,30' 

1-hour (X) (Pz, 1·) + (Y) (P1oo, 1.) = ( 0.146 ) ( 0.96 ) + ( 0.835 ) ( 2.28 ) Pso. 1· 

2-hour (X) (P2. z) + (Y) (P1oo. z) = ( 0.146 ) ( 1.04 ) + ( 0.835 ) ( 2.53 ) Pso.z· 

3-hour (X) (P2, 3·) + (Y) (P1oo. 3.) = ( 0.146 ) ( 1.10 ) + ( 0.835 ) ( 2.69 ) Pso, 3' 

6-hour (X) (P2,6') + (Y) (P1oo, 6') = ( 0.146 ) ( 1.20 ) + ( 0.835 ) ( 3.00 ) Pso,6· 

12-hour (X) (P2. 1z) + (Y) (P100. 12·) = ( 0.146 ) ( 1.30 ) + ( 0.835 ) ( 3.40 ) Pso,12' 

24-hour (X) (Pz_24•) + (Y) (P1oo.24·) = ( 0.146 ) ( 1.40 ) + ( 0.835 ) ( 3.80 ) Pso, 24' 

Note: 5" denotes 5 minutes, etc; 1' denotes 1 hour, etc. 

= 0.62 

= 0.95 

= 1.21 

= 1.64 

= 2.05 

= 2.26 

= 2.41 

= 2.68 

= 3.03 

= 3.38 
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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 1 DO-year, calculate the rainfall depth for each rainfall duration 
(t) by the following equation: 

Pr. t = (X) (P2 . .) + (Y) <P10o . .) 

where X andY 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) = 500 yr X= -0.337 Y= 1.381 

5-min (X) (Pz. 5·) + (Y) (P,oo. d = ( -0.337 ) ( 0.33 ) + ( 1.381 ) ( 0.68 ) P500, 5· 

10-min (X) (P2, ,o-) + (Y) (P1oo, 10·) = ( -0.337 ) ( 0.49 ) + ( 1.381 ) ( 1.05 ) P500. 1o· 

15-min (X) (P2 . 15·) + (Y) <P10o. 1s·) = ( -0.337 ) ( 0.59 ) + ( 1.381 ) ( 1.35 ) P500, 15" 

30-min (X) (Pz,30·) + (Y) (P10o,30·) = ( -0.337 ) ( 0.79 ) + ( 1.381 ) ( 1.83 ) P500,30" 

1-hour (X) (Pz. ,.) + (Y) (P1oo. 1·) = ( -0.337 ) ( 0.96 ) + ( 1.381 ) ( 2.28 ) P500, 1' 

2-hour (X) (P2, z) + (Y) (P1oo. z) = ( -0.337 ) ( 1.04 ) + ( 1.381 ) ( 2.53 ) P500,2' 

3-hour (X) (P2. 3') + (Y) (P1 oo. 3') = ( -0.337 ) ( 1.10 ) + ( 1.381 ) ( 2.69 ) P500. 3' 

6-hour (X) (P4 s-) + (Y) (P1oo. s·) = ( -0.337 ) ( 1.20 ) + ( 1.381 ) ( 3.00 ) P500,o 

12-hour (X) (P2, 12·) + (Y) (P1 oo, 12·) = ( -0.337 ) ( 1.30 ) + ( 1.381 ) ( 3.40 ) P500.12' 

24-hour (X) (P2. 24·) + (Y) (P1oo. 24·) = ( -0.337 ) ( 1.40 ) + ( 1.381 ) ( 3.80 ) P500,24' 

Note: 5" denotes 5 minutes, etc; 1' denotes 1 hour, etc. 

= 0.84 

= 1.29 

= 1.66 

= 2.26 

= 2.83 

= 3.14 

= 3.35 

= 3.74 

~ 4.26 

= 4.78 
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Figure 1-2 
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet 

(Continued) 

l ::::::::::::::::: :ri:i~ :s :::::: : ::::::::::'''::: l 

Tabulate the rainfall Depth-Duration-Frequency statistics below: 

Rainfall Depth, in inches 
Frequency, in Years 

Duration 2 5 10 25 
5-min 0.33 0.41 0.47 0.55 
1Q-min • 0.49 0.62 0.71 0.85 
15-min 0.59 0.77 0.90 1.07 
30-min • 0.79 1.04 1.21 1.45 
1-hour 0.96 1.28 1.50 1.81 
2-hour 1.04 1.40 1.65 2.00 
3-hour 1.10 1.49 1.75 2.12 
6-hour 1.20 1.64 1.94 2.36 
12-hour 1.30 1.82 2.17 2.66 
24-hour 1.40 2.00 2.40 2.95 

• Note: 1 0-min and 3D-min values are not coded into the PH record 
5" denotes 5 minute, etc; 1' denotes 1 hour, etc. 

50 
0.62 
0.95 
1.21 
1.64 
2.05 
2.26 
2.41 
2.68 
3.03 
3.38 

Rainfall Intensity-Duration-Frequency (D-D-F) Worksheet 

Tabulate the rainfall Intensity-Duration-Frequency statistics below: 

Rainfall Intensity, in inches/hour 
Frequency, in Years 

Duration 2 5 10 25 
5-min 3.91 4.92 5.63 6.64 
1Q-min 2.93 3.73 4.28 5.07 
15-min 2.38 3.10 3.60 4.30 
30-min 1.57 2.07 2.42 2.90 
1-hour 0.96 1.28 1.50 1.81 
2-hour 0.52 0.70 0.83 1.00 
3-hour 0.37 0.50 0.58 0.71 
6-hour 0.20 0.27 0.32 0.39 
12-hour 0.11 0.15 0.18 0.22 
24-hour 0.06 0.08 0.10 0.12 

• Note: 1 0-min and 30-min values are not coded into the PH record 
5" denotes 5 minute, etc; 1' denotes 1 hour, etc. 

50 
7.43 
5.69 
4.84 
3.28 
2.05 
1.13 
0.80 
0.45 
0.25 
0.14 

100 500 
0.68 0.84 
1.05 1.29 
1.35 1.66 
1.83 2.26 
2.28 2.8-3 
2.53 3.14 
2.69 3.35 
3.00 3.74 
3.40 4.26 
3.80 4.78 

100 500 
8.22 10.03 
6.30 7.71 
5.39 6.64 
3.65 4.51 
2.28 2.83 
1.26 1.57 
0.90 1.12 
0.50 0.62 
0.28 0.35 
0.16 0.20 


