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1.0 INTRODUCTION 

The City of Scottsdale "Indian Bend Road Improvement Project" begins at Scottsdale Road and 

extends east to Hayden Road. The project has an overall length of 1.07 miles and will upgrade 

Indian Bend Road to a minor arterial with a typical right-of-way width of 110 feet. The roadway 

will consist of two lanes in each direction with a 16-foot raised median. Pedestrian facilities will 

include an 8 to 10-foot wide multi-use path on the north side of the roadway and an 8-foot 

sidewalk on the south side. The project will include widening of the existing roadway and 

realignment. The location of the project is shown on the Vicinity Map, Figure 1 . l .  

The Final Drainage Report documents the on-site and off-site drainage improvements. This 

report includes discussion on the reconstmction of the drop structure in Indian Bend Wash, the 

installation of concrete arch culverts under the realigned Indian Bend Road, the hydraulic 

evaluation of the Seville Channel, roadway drainage improvements, the removal and 

replacement of an existing cross culvert associated with the McCormick-Stillman Railroad 

Park's drainage basin and installation of area drains in the Park. 
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a 2.0 DESCRIPTION OF EXISTING DRAINAGE CONDITIONS AND 
CHARACTERISTICS 

On-site and off-site drainage for this segment of Indian Bend Road is handled by interconnected 

on-site and off-site drainage systerns. Runoff from the roadway is collected in catch basins and 

side-road ditches and carried in closed and open channel conveyance systems with discharge to 

either the Seville Channel or lndian Bend Wash. Contributing off-site runoff west of Indian Bend 

Wash (enters the project from both south and west of the project) is collected and directed to 

existing cross culverts with discharge to the Seville Channel. On-site and off-site runoff east of 

Indian Bend Wash is collected in an existing storm drain and carried to the wash. 

Representative photos of the project site are included in Appendix B. 

2.1 WATERSHED AND FLOODPLAIN BOUNDARIES 

Three drainage areas have been identified as contributing off-site runoff to the Indian Bend Road 

drainage systems. The undeveloped land to the southwest of the Scottsdale Road intersection, the 

McCormick-Stillman Railroad Park and residential developlnent to its south and residential 

a develop~nent to the north of Indian Bend Road between Indian Bend Wash and Hayden Road. 

Off-site runoff from the Seville Shopping Center to the north of Indian Bend Road discharges 

directly to the Seville Channel and is not impacted by the project. 

2.2 EXISTING MAJOR DRAINAGE STRUCTURES 

The major drainage structures along this segment of Indian Bend Road includes the Seville 

Channel, the upstream multi-barrel culvert crossing under Scottsdale Road (located south of 

Indian Bend Road), two multi-bane1 box culverts and a single barrel circular culvert crossing 

under Indian Bend Road and the Indian Bend Wash drop structure. The existing drainage 

structures are shown on the drainage plans included in Appendix A and Exhibit 1. 

The Seville Channel runs along the north side of Indian Bend Road from Scottsdale Road to 

Indian Bend Wash. The channel conveys storm water from two culverts located under Scottsdale 

Road; one is a triple barrel 10' x 6' concrete box culvert located just south of Indian Bend Road 

and the other is a 36" x 22" arch culvert located just north of Indian Bend Road. The Stormwater 

Master Plan indicates the total discharge entering the channel is 1,073 cfs, increasing to 1,292 cfs 

at its outfall to lndian Bend Wash. The geometry of the channel varies; the upstream end of the 

a channel has vertical walls and the downstream end has a vertical wall along the north side with 
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the channel bottom and south bank being trapezoidal grass-lined. The channel outlets to the 

McCormick Ranch Golf Course as a wide, grass-lined channel with the roadway fill along the 

south side and the Indian Bend Wash floodplain along the north side. Entrances to the Seville 

Shopping Center cross the Seville Channel with bridges. 

The triple barrel lO'x6' box culvert that crosses under Scottsdale Road just south of lndian Bend 

Road discharges into a grassed lined channel that passes through the McCormick-Stillman 

Railroad Park. The capacity of the box culvert is estimated at 1,195 cfs based on inlet control 

computations. The channel through the park is grass-lined trapezoidal with a meandering 

alignment through the Park to the box culvert under Indian Bend Road. The inlet of the culvert 

has been modified with the installation of grate inlets. The northwest area of the Park provides 

some detention prior to the runoff being canied under Indian Bend Road through a triple barrel 

lO'x4' concrete box culvert to the Seville Channel. 

A double barrel 8'x4' concrete box culvert along the eastern boundary of the Park passes under 

lndian Bend Road to the Seville Channel. The culvert canies flows from the eastern portion of 

the McCormick-Stillman Railroad Park including its parking lot, the Sands North residential 

development, and Scottsdale Road pavement. A 16-inch cast iron overflow pipe from the City of 

Scottsdale Reservoir 14 outlets to the inlet of the culvert. A flap gate has been installed at the 

@ outlet to prevent backflow. To prevent erosion, the entrance to the concrete box culvert has been 

concrete lined. 

A 32-inch diameter concrete culvert crosses under lndian Bend Road along the west side of 

Paradise View Road and outlets to the Seville Channel at its entrance to Indian Bend Wash. The 

culvert carries off-site runoff from residential development to the south. A flood (flap) gate has 

been installed at the outlet. The design flow though the culvert is not known. 

The McCormick Ranch Golf Course occupies the wash to the north of Indian Bend Road. 

Immediately north of the road are two golf course lakes with small diameter overflow pipes to 

maintain the lakes normal water level. The overflows are carried in a swale along the north side 

of Indian Bend Road to two area drains. When significant runoff overtops the south edges of the 

lakes, the runoff drains along the north swale where the two area drains intercept the flow. The 

area drains outlet with 36-inch diameter concrete pipes through the downstream face of the 

existing drop structure. Once flows exceed the capacity of the area drains, the runoff spills over 

the roadway and down the drop structure. 

The Indian Bend Road drop structure is approximately 1,660 feet long with the 3:l downstream 

face slope constructed of concrete. Its crest is located 15 feet downstream of the south edge of 
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the road with an overflow length of 870 feet. This drop structure was designed and constructed 

by the U.S. Army Corps of Engineers in the late 1970s and is currently maintained by the Flood 

Control District of Maricopa County. Additional discussions on the hydraulic design of this 

facility are contained in Section 5. Design Memorandum No. 3, Features Design For Inlet 

Channel Proiect Design for Indian Bend Wash. A copy of this Memorandum is contained in 

Appendix D. This memorandum documents the design of the Indian Bend Wash Inlet Channel, 

which is defined as extending for about 1.1 miles frorn Indian Bend Road downstream to 

McDonald Drive. 

Design Memorandum No. 3 indicates that the water depth over the drop structure would be 3.6- 

feet for the design discharge of 30,000 cfs, with the hydraulic jump occurring on the sloping face 

for all significant flow conditions. At the standard project flood of 62,000 cfs about 48,000 cfs 

would be directed to the drop structure with the remaining 14,000 cfs overflowing the left and 

right banks upstream of existing Indian Bend Road. Should the entire standard project flood of 

62,000 cfs be directed to the drop structure the critical depth at the crest would be 5.7 feet. Based 

on previous discussions with the Corps, there are no requirements to use the standard project 

flood for design. 

Memorandum No. 3 states that a minimum of 1.0 feet freeboard at the design discharge is 

required upstream ofIndian Bend R w d  and on Indian Bend Road at the right and lefi banks. 
Memorandum No. 3 documents the design of the approaches and drop structure on page V-3 as 

follows: 

r "Approaches and drop structure. Upstream from the existing Indian Bend Road, local 

interests plan to floodproof the floodway fringes by placing fill along the left and right 

banks of the wash prior to project construction to provide a minimum of 1.0 ft freeboard 

at the design discharge (see pl. 5). The existing Indian Bend Road (pl. 14) would be 

raised on the left and right banks to elevation 1288.5. This would provide a minimum 

freeboard of 1.0 ft at the design discharge of 30,000 cfs. Downstream from the road, 

levees (pl. 6 )  would be required along the alinement of the future Indian Bend Road." 

Memorandum No. 3 states that a minimum of 3.0 feet freeboard at the design discharge is 
required downstream of Indian Bend Road for the inlet channel banks. Memorandum No. 3 

documents the freeboard requirements page V-4 as follows: 

4 "Freeboard. The top of levees at the drop structure would provide a minimum freeboard 

of 3.0 ft at the standard project flood of 62,000 cfs (future conditions). The top of 

channel walls would be set at a minimum of 1.0 A above the water surface elevation of 
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the standard project flood discharge of 62,000 cfs. The top of the inlet channel banks was 

set to provide a minimum freeboard of 3.0 ft at the 100-year design discharge of 30,000 

cfs. During construction of the inlet channel the areas adjacent to the left bank would be 

filled to the top of the channel bank. Areas adjacent to the right bank of the channel 

would be filled to the elevation of the 100-year water surface (future conditions). During 

construction of the interceptor channel the following year the right bank areas of the inlet 

channel would be filled to the top of the bank (see plate 10). The top of the channel 

banks would provide 1.0 ft of freeboard at the standard project flood discharge of 42,000 

cfs under present conditions." 

The Corp's of Engineers freeboard requirements for the 30,000 cfs design flow are as follows: 

Upstream Channel Banks 

Figure 2.1 Corps' of Engineers Freeboard Requirements 

Levees 

Feature 

1 Inlet Channel Banks (Downstream) 

Freeboard Required (ft) 

FEMA's freeboard requirements for the 100-year flow of 17,000 cfs are as follows: 

Figure 2.2 FEMA's Freeboard Requirements 

1 Upstream Channel Banks 1 1 I 

Feature 

I Levees 

Freeboard Required (ft) 
I 

The design of this project is designed to meet the Corp's of Engineers freeboard requirements, 

which are more stringent than the FEMA requirements. 

Inlet Channel Banks (Downstream) 
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2.3 EXISTING ON-SITE DRAINAGE SYSTEM 

The existing on-site drainage system for this section of Indian Bend Road includes open channel 

and closed conduit drainage systems. The existing drainage systems are shown on the drainage 

plans included in Appendix A and Exhibit 1. 

A series of catch basins are positioned along the north side of Indian Bend Road from Scottsdale 

Road to Rocking Road, with discharge to the Seville Channel. Drainage along the south side of 

the road is collected in roadside ditches and canied to the double barrel 8'x4' box culvert located 

at the east side of the Park's parking lot. The McCormick-Stillman Railroad Park's parking lot 

and residential development to the south also contributes runoff to the box culvert. 

From Rocking Road to the east side of the Indian Bend Road drop structure, along the north side 

of the roadway, runoff sheet flows or is canied in roadside ditches to the two area catch basins 

that drain south into the drop structure. Runoff along the south side of the road is canied 

overland or discharges directly to Indian Bend Wash. 

From the east side of Indian Bend Wash east to Hayden Road, roadway runoff is carried in a 

42"/48" storm drain. The storm drain originally began east of Hayden Road by carrying runoff 

through a small swale (along the north right-of-way) to a 43"x27" CMP. The CMP had crossed 

to the west side of Hayden Road and had connected to a junction structure located in the 

northwest quadrant of the Hayden RoadIIndian Bend Road intersection. When the 66-inch storm 

drain was constructed along Hayden Road, the 43"x27" CMP was severed and both ends were 

connected to a manhole on the 66-inch storm drain. Off-site runoff east of Hayden Road now 

outlets to the 66-inch storm drain and is removed from the Indian Bend Road storm drain. 

The junction structure located in the northwest quadrant of the Hayden RoadIIndian Bend Road 

intersection also contains a connection from a 43"x27" CMP storm drain located along the west 

side of Hayden Road from the north. This storm drain has been abandoned, however an existing 

catch basin located in the northwest comer of the intersection captures runoff from the west side 

of Hayden Road for a distance of approximately 175' north of the Indian BendIHayden Road 

intersection. This runoff is then conveyed west within the Indian Bend Road storm drain. The 
remaining drainage further to the north has been redirected to the 66" storm drain. 

The storm drain continues, from the junction structure located in the northwest comer of the 

Indian Bend RoadIHayden Road intersection, west along the north right-of-way as a 42-inch 

RCP to a junction structure at the 78" Place intersection. Then the storm drain crosses Indian 

Bend Road to the southwest as a 48-inch diameter RCP. The storm drain continues west within 
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the roadway for some distance, then turns southwest outside the roadway, where it continues 

west and discharges through the drop structure into Indian Bend Wash. Runoff enters this storm 

drain as follows: 

r Two curb-opening catch basins located on the north leg of the 78Ih Place intersection 

collect runoff from the residential development to the north. 

r A Curb opening and a grate catch basin are located in the roadway sump condition 

between 78Ih Place and Hayden Road. An 18-inch lateral connects these catch basins to 

the 42-inch storm drain. 

r A catch basin, located in the northwest corner of the Hayden Road intersection, collects 

runoff from the west side of Hayden Road to the north. It is connected to the junction 

structure with a 30-inch lateral. 

The residential privacy wall along the north side of the Indian Bend Road, from the wash 

eastward to Hayden Road, has a series of small wire-meshed rectangular openings that allow 

runoff from the backyards of the residential properties to drain onto the right-of-way. A similar 

situation exists for the residential privacy wall along the east and west sides of Hayden Road to 

the north of Indian Bend Road. 

@ As-built and design drawings for the existing drainage systems rue included in Appendix N, 

2.4 FLOOD HAZARD ZONE 

The Indian Bend Wash crossing at Indian Bend Road has a Special Flood Hazard Classification 

of Zone AE. The FIRM shows that the 100-year flood event overtops Indian Bend Road. Storm 

events of lesser frequencies also overtop the roadway. The remaining segments of Indian Bend 

Road are located outside the floodplain of Indian Bend wash. 

A copy of the Federal Emergency Management Agency (FEMA) flood insurance map for Indian 

Bend Wash crossing of Indian Bend Road is included in Appendix C. 

Citv of Scottsdale 



a 3.0 PROPOSED DRAINAGE PLAN 

The proposed improvements to the on-site and off-site drainage systems will maintain existing 

overall drainage characteristics including outfalls. The existing on-site drainage systems will be 

modified to meet the drainage needs of the new roadway and be in compliance with the City of 

Scottsdale design criteria. Known drainage problems will be corrected and any changes or 

alterations to have occurred since implementation of the existing drainage systems will be 

incorporated into the design. All impacts from the roadway improvements to the off-site drainage 

systems will be identified and addressed. The proposed off-site improvements include one cross 

culvert replacement, area drains, and reconstruction of the Indian Bend Wash drop structure. 

Development for this segment of Indian Bend Road is at full build-out and any significant land 

use changes, other than those associated with this project, is not expected in the foreseeable 

future. 

The proposed on-site and off-site drainage improvements are shown on the drainage plans in 

Appendix A and Exhibit 2. 

3.1 OFF-SITE DRAINAGE IMPROVEMENTS 

General Discussion 

The three offsite drainage systems along this conidor are the Indian Bend Wash roadway 

overflow crossing within the middle of the project, the Seville Channel along the western 

segment of the project, and the 2-8'x4' concrete box culvert that drains the McCormick-Stillman 

Railroad Park offsite basin. 

All offsite and onsite drainage systems outlet to Indian Bend Wash. HEC-RAS models have been 

prepared for Indian Bend Wash and the Seville Channel. These models are contained in the 

Appendices K and J of this report. During the review process with the Flood Control District of 

Maricopa County interpolated cross-sections were added to the Indian Bend Wash HEC-RAS 

model. These evaluations, completed in June 2007, are documented in Appendix P of this report. 

Indian Bend WashIStructure Crossing 

An existing condition model was developed for comparison to the proposed drop structure 

relocation, concrete arch structure and roadway realignment to the south. Before construction of 

the existing Indian Bend Wash channel drop structure, a golf course mound was constructed 
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within the middle of the inflow channel. This mound still exists and it divides the flow between 

the western and eastern segments of the channel drop. To effectively capture this divided flow, it 

is necessary to install two drainage structures under Indian Bend Road, one for each concentrated 

inflow point. Furthermore, the opening through the levees was widened from 350 feet to 633 feet 

in order to better accommodate the upstream split flow condition. These measurements are 

parallel to the roadway, at the flow line and at the downstream face of the structures. These two 

structures will be separated by approximately 218 feet of roadway embankment, and therefore, 

the net effective widening is 41 5 feet. Upstream of the roadway, a new continuous channel drop 

will equalize the flows between these two structure crossings. 

The proposed structure type is two crossings of 36'xY-6" Concrete Arches (10 cells total, 5 at 

each crossing). HEC-RAS Models were run for the selected COE Design Discharge of 30,000 

cfs and the FEMA 100-Year peak runoff of 17,000 cfs. Printouts of the HEC-RAS Models along 

with tabulated summary tables are contained in both the Table Section at the end of this narrative 

and in Appendix K. Exhibits 4A and 4B and 5A and 5B are the Cross-Section Location Maps for 

existing conditions and proposed conditions. 

The proposed new drop structure/concrete arch drainage system will result in similar or lower 

upstream water surface elevations at all sections for both the 30,000 cfs Design Discharge and 

the 17,000 cfs FEMA 100-Year peak flow. For the design flow of 30,000 cfs, the water surface 

elevation would drop 0.19 feet at the relocated drop, rise an insignificant 0.02 feet at the flow 

split by the golf course mounds, and remain the same approximately 700 feet upstream of the 

inlet channel. For the 100-Year flow of 17,000 cfs, the water surface elevation would drop 

0.12 feet at the relocated drop, remain the same at the flow split by the golf course mounds, and 

remain the same approximately 700 feet upstream of the inlet channel. 

At the proposed culvert inletlexisting channel entrance, the water surface elevation would rise 

0.16 feet for the 30,000 cfs and drop 0.08 feet for the 17,000 cfs. 

The proposed downstream widening of the existing channel entrance results in a reduction in 

channel velocity and a rise in the water surface elevation. This rise is well below the top of 

channel bank and it dissipates to zero at the downstream lake. The top of the channel banks range 

from 4 to 11 feet above these new water surface elevations. For the design flow of 30,000 cfs, 

the water surface would drop 0.63 feet at the culvert outlet, rise 0.64 feet approximately 170 feet 

downstream of the culvert outlet, rise 0.48 feet 300 feet downstream, and dissipate to zero 

change 475 feet downstream at the first downstream lake. For the FEMA 100-Year flow of 

17,000 cfs, the water surface would drop 0.28 feet at the culvert outlet, rise 0.33 feet 
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approximately 170 feet downstream of the culvert outlet, rise 0.28 feet 300 feet downstream, and 

dissipate to zero change 475 feet downstream at the first downstream lake. 

The existing bank elevation upstream of the relocated drop structure is slightly higher than 

1290.0, which is above all of the modeled water surface elevations. For the design flow (30,000 

cfs), the modeled water surface elevations range from 1285.57 to 1288.61. For the FEMA 100- 

Year flow (17,000 cfs), the modeled water surface elevations for the proposed project range from 

1284.61 to 1287.25. 

The bank elevations downstream of the box culvert outlet range from 1282 feet to 1290 feet, 

which is above the modeled water surface elevations. For the design flow (30,000 cfs), the 

modeled water surface elevations range from 1277.98 to 1278.66. For the FEMA 100-Year flow 

(17,000 cfs), the modeled water surface elevations range from 1275.99 to 1276.70. 

The proposed concrete arch structure meets FEMA requirements of not raising the water surface 

by more than 1-foot, and therefore, a Conditional Letter of Map Revision may not be required. 

The Indian Bend WashlIndian Bend Road Drainage Structure is further described in Section 4.0. 

Seville Channel Drainage Structure 

The existing system, which is described within Section 2.2, consists of a grassed channel with 

retaining walls along a major portion of the channel. Three bridges cross the channel. The 

proposed roadway improvements have been selected to minimize impact to the capacity of the 

existing system. Currently, the only impact to the channel is the installation of a right turn lane; 

Station 32+80 to 35+15 Lt. These impacts will be minimized by the installation of a retaining 

wall. In addition, removal of the existing 2-8'x4' CBC outfall at Station 32+86 will also result in 

the removal of an earthen hump in the channel bottom. Removal of this hump will eliminate a 

ponding situation for irrigation water as well as create a more efficient flow section. 

HEC-RAS models were prepared for both the existing and proposed conditions. These models 

are contained in Appendix J. There is an insignificant change in the water surface elevation for 

the proposed encroachment by the retaining wall. For easy reference, the cross-sections for the 

channel segment along Indian Bend Road uses the Indian Bend Roadway stationing. This 

channel has the following characteristics: 

4 The existing upstream box under Scottsdale Road would handle the 100-year runoff. 
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r The existing upstream box under Indian Bend Road is slightly undersized for the 

anticipated 100-Year runoffs. Approximately 52 cfs would overflow to the east along 
Indian Bend Road. 

4 A new roadway ditch is required from the existing channel outlet to the relocated Indian 

Bend Wash channel drop in order to get positive flow. This can be accomplished within 

the existing right-of-way. Minor flows within this roadway ditch will be captured and 

conveyed into the drop structure. The new multi-use path will be located within the 

bottom o f  the drop structure. The multi-use path will not remain dry  during nuisance 

flows. The City o f  Scottsdale has approved this concept. 

& The proposed changes will result in water surface elevation changes at three cross 
sections during the 100-year flow event. These changes are a 0.05-foot drop, a 0.07-foot 

rise, and a 0.01-foot rise. These changes will not affect the overall capacity o f  the system, 

and will not flood any property outside o f  the channel. 

McCormick-Stillman Railroad Park Offsite Drainage System 

The existing system, which is described within Section 2.2, consists o f  an earthen channel along 

the east side o f  the parking lot that discharges into the Seville Channel through a double barrel 

8'x4' concrete box culvert. The roadway cover over this culvert is very shallow and the proposed 

roadway widening to the south would cut into the top slab o f  this culvert. Therefore, the top o f  
the culvert would need to be lowered in order to accommodate the new roadway. A complete 

hydrologic/hydraulic evaluation o f  this offsite drainage basin and culvert requirements show that 

this culvert needs to be replaced. Appendix I contains the hydrologic/hydraulic evaluations for 
this system. The contributing areas are shown in Exhibit 3A. A summary o f  this evaluation is as 
follows: 

b The hydrology was determined using both the Rational Method and the HEC-1 

methodology as specified by the COS. The HEC-1 evaluation was performed to model 

the existing storage within the park. One hundred (100) year peak discharges for the 

Rational Method and the HEC-1 method are 74 cfs and 87 cfs, respectively. Design flow 

is set at 87 cfs. 

r The existing twin 8'x4' concrete box has more capacity than required to pass the selected 

design flow o f  87 cfs. The peak discharge has been reduced because the upstream 
drainage area reaching this structure has been substantially reduced with the construction 

o f  the existing 3-lO'x4' concrete box under Indian Bend Road located just east o f  
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Scottsdale Road. A substantial portion of the runoff is now directed through the 3-lO'x4' 

concrete box. 

r The parking lot is being expanded to the east, which requires replacing the existing 

earthen channel with a storm drain system. The design flow of 87 cfs requires twin 

42 inches concrete pipes with an allowable headwater of 1292. The calculated headwater 

is 1290.74 assuming tailwater from 100-year flow within the Seville Channel. 

r The allowable headwater elevation of 1292 was selected based on an existing berm 

elevation of 1293 at the inlet of the proposed pipes. 

r A special grate drop inlet has been designed to minimize additional head losses that can 

be created by grates. The proposed grate will not create any additional head losses over 

pipe entrance losses. 

Indian Bend Wash to Hayden Road Off-Site Drainage 

The existing system along this segment of Indian Bend Road begins with two existing curb- 

opening catch basins on the north side of Indian Bend Road at 7gth Place. The two catch basins 

handle drainage from the McCormick Ranch residential development as shown in Exhibit 3B. 

Their runoff is carried to the existing 42"148" trunk line located within Indian Bend Road. The 

two catch basinsllaterals will not be impacted by the proposed roadway improvements. Appendix 

I contains the hydrologic evaluations. 

The existing catch basin in the northwest comer of the Hayden Road intersection collects runoff 

from the west side of Hayden Road to the north. The widening of the roadway will require 

replacement of the existing catch basin and a portion of the 30-inch lateral. 

The existing scupper in the northeast comer of the intersection collects roadway drain from the 

east side of Hayden Road to the north. The existing scupper will be replaced with a curb 

opening catch basidlateral connecting to the existing 66-inch trunk line along Hayden Road. 

The existing 42"x27" CMP pipe and inlet structure in the northeast quadrant of the intersection 

handles off-road drainage to the east. This existing pipe inlet and headwall will be removed and 

the drainage area will be re-graded to provide overland drainage to Indian Bend Road. 

3.2 ON-SITE DRAINAGE IMPROVEMENTS 

The approach selected for the on-site drainage improvements is to augment the existing drainage 

systems to handle the proposed improvements to Indian Bend Road. The proposed on-site 

drainage improvements are based on as-built drawings received from the City of Scottsdale 
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supported by field survey investigation. Additional survey information and potholing of existing 

utilities have been performed. 

Development of the on-site drainage improvements is based on the following criteria and 

assumptions: 

4 Existing catch basins located along the north side of Indian Bend Road with laterals that 

outlet to Seville Channel will continue to be used where possible. Laterals that cannot be 

utilized will either be removed or abandoned and plugged. 

r The existing overall drainage patterns of the McCormick-Stillman Railroad Park parking 

lot will be maintained. A series of four catch basins will be installed at the east end of 

the parking lot with a waterway to collect and direct flow to these catch basins. One 

catch basin will be installed at the east entrance to the parking lot to collect runoff prior 

to Indian Bend Road. The west end of the parking lot will be drained to a curb opening 

catch basin at the north end of the lot. 

r Three area drains will be installed in the northwest comer of the McCormick-Stillman 

Railroad Park to intercept local runoff from the park prior to reaching the road. These 

will be connected to a storm drain system that will outlet to the Seville Channel. 

a r The majority of the existing 42" to 48" storm drain that drains from Hayden Road west to 

Indian Bend Wash will continue to be utilized. The section of the 42" storm drain from 

east of 781h Place to Hayden Road and the junction structure will be removed because of 

conflict with the new sidewalk. The hydraulic analysis of the existing storm system 

indicates adequate capacity to accommodate the additional roadway runoff. A portion of 

the roadway runoff to the north along Hayden Road will be diverted to the 66-inch storm 

drain along Hayden Road with the remaining runoff contributing to the Indian Bend Road 

storm drain. The contributing drainage areas along Hayden Road are shown on Exhibit 
3B. A major portion of the existing storm drain capacity is required to carry the runoff 

from Hayden Road and the residential development to the north of Indian Bend Road 

between Indian Bend Wash and Hayden Road. 

& As stated in the above bullet, a portion of the roadway runoff from north along Hayden 

Road will be diverted to the existing 66-inch storm drain within Hayden Road. The 

existing catch basin and lateral located in the northwest comer of the Hayden Road 

intersection will be replaced with a catch basin along Indian Bend Road. Relocation of 

the catch basin to Hayden Road was considered because it mainly captures runoff from 

the Hayden Road Southbound roadway. However, relocation would severely impact an 

existing concrete barrier along Hayden Road resulting in additional cost and disturbance 
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to traffic, and therefore, it was eliminated from consideration. Unfortunately, by 

maintaining the existing flow condition, runoff from the north will continue to interfere 

with pedestrian movements at the intersection during every stonn event. The lateral line 

from the replacement catch basin will be inserted into the existing 43"x27" CMPA with 

runoff to the 66" storm drain. Field surveys indicate that the 43"x27" inlet to the 

manhole still exists. However, this pipe may have been plugged at the westem side of 

Hayden Road. 

r The existing drainage system on the east side of Hayden Road will be re-built with the 

runoff continuing to outlet to the 66-inch storm drain. The existing scupper located in the 

northeast comer of the intersection will be replaced with a curb-opening inlet. The 

existing pipe inlet and headwall also in the northeast comer of the intersection will be 

removed and the drainage area will be re-graded to provide overland drainage to Indian 

Bend Road. 

r The City of Scottsdale has approved a modified curb return radius at the 7 f h  Street 

intersection in order to not affect the two existing 21-foot curb-opening inlets located on 

the north leg of the intersection. 

r After hrther field investigation for the design storm of 10-years, it was determined that 

the small rectangular openings in the residential privacy walls along lndian Bend Road 

and Hayden Road have the potential to contribute significant runoff and should be 

included in the design of the roadway drainage system. 

r Because the north side of the lndian Bend Road improvements from the Wash east to 78th 
Place will be higher than the existing adjacent ground, residential runoff from the north 

will not be able to drain overland to the road. Therefore, a drainage swale and a series of 

catch basins will be needed to collect the runoff. The collected runoff will be discharged 

to the existing 48" storm drain located within Indian Bend Road. 

The proposed on-site drainage improvements for Indian Bend Road, Scottsdale Road to Hayden 

Road, are shown on plan sheets contained in Appendix A and Exhibit 2. These drainage 

facilities, beginning at Scottsdale Road and proceeding east to Hayden Road, are described as 

follows: 

r Scottsdale Road to Roclcing Road: New curb-opening catch basins will be installed along 

both sides based on sump conditions, interception of flow upstream of the side road 

intersections, and allowable ponding spread criteria. The runoff collected in curb opening 

catch basins will be conveyed through either existing or new laterals north to the Seville 
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Channel. The lateral outlets will either penetrate through the existing retaining wall or 

require installation of headwalls. 

r McCormick-Stillman Railroad Park: Three area drains will be provided in the northwest 

corner of the McCormick-Stillman Railroad Park to collect local offsite runoff from the 

grassed area. A new storm drain system will collect runoff from these catch basins and 

discharge it to the Seville Channel. Penetration through the existing retaining wall will be 

required. Four area drains interconnected by a waterway will be provided at the east end 

of the parking lot to collected the parking lot runoff. The four catch basins will be 

integrated with the dual 42" pipes, which will accommodate off-site flow from the south. 

Two additional catch basins will be installed at the parking lot, one at the west entrance 

and one at the east entrance to collect the runoff prior to Indian Bend Road. The existing 

16" overflow pipe from the City of Scottsdale's Reservoir 14 will be rerouted to one of 

the dual 42" pipes. 

r Indian Bend Wash Crossing: The on-site drainage system improvements for the segment 

of the roadway crossing Indian Bend Wash will be integrated into the replacement drop 

structure and the retaining walls along the north side of the road. Catch basins will be 

installed at both the east and west ends to intercept roadway flows prior to the concrete 

arch culverts. A single grate catch basin with two flanking inlets will be installed at the 

sump located between the two concrete arch culvert systems. The laterals from the catch 

basins will exit the bottom of the catch basins with outfalls located near the bottom of the 

wall. Concrete thrust blocks will be provided at the bends to counteract the force of the 

falling runoff. 

r Rocking Road to Indian Bend Wash: On-site drainage system improvements in this 

segment of roadway will be integrated into the Indian Bend Wash replacement drop 

structure and its transition levees. Along the Indian Bend Road pavement, runoff will be 

collected in curb-opening inlets with laterals discharging into either the Seville Channel 

or Indian Bend Wash. Along the south side of Indian Bend Road, runoff between 

Rocking Road and Paradise View Road Connector will be collected in a drainage ditch 

and conveyed east to Indian Bend Wash. A culvert will carry the runoff under the 

Paradise View Connector Road and east to an area draintlateral with discharged to Indian 

Bend Wash. 

The existing 32-inch culvert crossing Indian Bend Road just west of Paradise View Road 

will be extended northward. The extension will require removal of the existing outlet 

headwall and salvaging of the existing flap gate to be reinstalled at the new headwall. 

The trash rack at the existing outlet structure will not be revlaced at the relocated outlet 

t 
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structure. The flap gate will provide adequate protection to access and the trash rack 

removal will make periodic cleaning and maintenance easier. 

The accessimaintenance road from Paradise View Road Connector east to Indian Bend 

Wash will require a roadside ditch on its north side. Drainage from the west end of the 

maintenance road will be collected in an area draidlateral that carries the flow to the area 

drain to the north. The remaining runoff from the maintenance road will be collected and 

canied in a lined ditch to Indian Bend Wash. Drainage from the area south of the 

accessimaintenance road will be collected and canied in a grader ditch along the top of 

the retaining wall to Indian Bend Wash. 

4 Indian Bend Wash to Hayden Road: As discussed above under criteria and assumptions, 

additional field investigations and reviews of As-Built Plans has provided an overall 

understanding of the existing drainage system. Based on current understanding of the 

system the proposed system will consist of: 

o The existing 42-inchl48-inch trunk line from Hayden Road to Indian Bend Wash 

appears to have sufficient capacity to accept the additional runoff from the 

proposed roadway improvements. The installation of the 66" storm drain along 

Hayden Road has redirected much of the upstream drainage from the Indian Bend 

Road storm drain. 

o A new 48" trunk line extension to the concrete arch culverts at Indian Bend Wash. 

A recessed structure will be required at the outlet of the 48" storm drain to the 

culvert for installation of a flap gate. The structure needs to be recessed to avoid 

damage to the flap gate from debris and flow. 

o New curb-opening catch basins will be installed along both sides of the road 

based on sump conditions and allowable ponding spread criteria. 

o As previously discussed, the alignment along the north side of Indian Bend Road 

from Indian Bend Wash to 7gth Place is higher than the adjacent property, which 

prevents runoff from the backyards of the residences from draining overland to 

the road. Therefore, it is proposed a drainage swale and a series of area 

drainsilaterals be constructed within the right-of-way to collect and carry the 

runoff to the existing 48" storm drain. 

4 Northeast Corner of Hayden Road/Indian Bend Road Intersection: The existing scupper 

at the northeast comer of Hayden Road intersection will be replaced with a curb-opening 

catch basin. Currently flow from this scupper along with flow from the Indian Bend 
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66-inch trunk line manhole. This CMPA has very little cover and it is not feasible to 

connect a lateral to this pipe. Therefore a new lateral will connect to the 66" storm drain 

manhole. This new lateral will handle flow from both the curb opening along Hayden 

Road. The section of CMPA upstream and east of the manhole will be removed at the 

manhole and plugged. 
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4.0 SPECIAL CONDITIONS 

4.1 lNDIAN BEND WASH DROP STRUCTURE 

As previously stated, this structure was designed and constructed by the U.S. Army Corps of 

Engineers and is currently maintained by the Flood Control District of Maricopa County. The 

original design is explained in Design Memorandum No. 3, Features Design For Inlet Channel 

Project Design for Indian Bend Wash. A copy of the memorandum has been included in 

Appendix D. Design criteria and modifications or improvements to the Indian Bend Wash were 

discussed with the U.S. Army Corps of Engineers and the Flood Control District of Maricopa 

County. The results of those discussions are as follows: 

Ifydrology: The original 100-year design discharge for the wash is documented to be 30,000 cfs. 

This value is the original 100-year design discharge determined when the Indian Bend Wash was 

designed in 1978. The 1997 FEMA study performed by Simons, Li & Associates calculated a 

100-year discharge of 17,000 cfs at Indian Bend Road. The results of the study reduced the 

100-year discharge for Indian Bend Wash to 17,000 cfs due to a reduction in watershed area as a 

result of construction of the Central Arizona Project Canal. In discussions with the Corps of 

Engineers and the Flood Control District, it was agreed that the design discharge would remain at 

30,000 cfs so as to p re rwe  the capacity of the wash. FEMA, in recent discussions with the City, 

has stated that the flood carrying capacity including freeboard requirements must be maintained 

for the COE Design Discharge of 30,000 cfs. Therefore, evaluations of water surface elevations 

for floodplain purposes were performed for both the 30,000 cfs design discharge and the 17,000 

cfs FEMA 100-year discharge. 

The Corps has no requirements to use the standard project flood discharge of 62,000 cfs for 

design. There are no hydrology models available from the Corps for the Indian Bend Wash. A 

new HEC RAS design model was prepared with the downstream starting water surface elevation 

calibrated to elevations based on the FEMA HEC-2 model. 

Hydraulics: The Corps is primarily concerned with maintaining the freeboard on the levees of 

the drop structure and not the freeboard associated with the proposed structure for the roadway. 

The freeboard requirement for the levee is 3-feet for the standard project flood flow of 

62,000 cfs. However, this freeboard does not currently apply because the standard project flood 

discharge is not a requirement. There are no Corps requirements for the proposed roadway 

structure provided there is no increase in water surface elevation for the design discharge of 
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30,000 cfs. The freeboard requirements upstream and downstream of Indian Bend Road for 

30,000 cfs are 1-foot and 3-feet, respectively, as discussed in Section 2.2. 

Structures/Geotechnical: The Corps does not consider the drop structure a structure since it is 

not made of reinforced concrete. However, the Corps will require a geotechnical review of any 

modifications. 

Design Review Requivements: The Corps does not want to review any interim plans. They prefer 

that the Flood Control District of Maricopa County perform all review until the final plan 

submittal. At that time they would like to review the final plans. 

4.2 INDIAN BEND WASHIINDIRN BEND ROAD STRUCTURE DESCRIPTION 

The existing Indian Bend Wash crossing at Indian Road consists of the golf course (green belt 

type floodway) upstream of the road, the drop structure at the downstream edge of the road and 

the inlet channel (as named by the Corps of Engineers) from Indian Bend Road downstream to 

McDonald Road, a distance of approximately 1100 feet. The inlet channel also now contains a 

golf course similar to the one upstream of the road. This project was designed by the Corps of 

Engineers to convey the design flood of 30,000 cfs. The improvement of Indian Road will 

require revisions to the drop structure from the upstream roadway (north) right-of-way line to a 

point 380 feet downstream ofthe north right-of-way line. These revisions have been designed to 

maintain conveyance of the 30,000 cfs through this segment of Indian Bend Wash. 

Plans of the proposed revision are depicted on the three plan sheets located at the end of 

Appendix A-Drainage Plans (Final Review) and at the beginning of Appendix K-Indian Bend 

Wash Drop Structure HEC-RAS Analysis. Physical features of the proposed Indian Bend 

WashIIndian Bend Road Structure include: (1) a drop structure immediately upstream of 

relocated Indian Bend Road; (2) two sets of culvert crossings to convey the 30,000 cfs under 

Indian Bend Road, and a widened channel immediately downstream of the road. Detailed 

descriptions of these features are: 

Approach to Drop Structure: Upstream of existing Indian Bend Road, large plateaus of fill 

were placed along both banks of the wash to provide a minimum 1.0 feet freeboard at the design 

discharge of 30,000 cfs. These plateaus have been developed with single-family homes along the 

east bank and commerciallretail buildings along the west bank. The proposed design will not 

change the upstream water surface elevations as shown by Table 1-Comparisons of Water 

Surface Elevations, and therefore, the integrity of the original design will be maintained. Exhibits 

6A and 68 are Hydraulic Plans and Profiles of the Lefi (East) and Right (West) Banks for these - .  
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Proposed Conditions. The east bank top is delineated with a concrete wall topped with a wrought 

iron fence. A September 2006 field survey of the natural ground at the west side of this wall 

reveals that the minimum 1.0 feet freeboard is being maintained. The west bank consists of a 

natural bank for a distance of approximately 400 feet upstream from the centerline of Indian 

Bend road and then a concrete wall delineates the edge of the wash, which is probably the right- 

of-wayldrainage easement line for the wash. A September 2006 survey shows that the natural 

ground at the top of the wash bank for the first 400 feet is above the minimum 1.0 feet freeboard. 

Further upstream survey shots on the concrete wall reveal three locations that do not meet the 1.0 

feet minimum freeboard. However, the minimum 1.0 feet freeboard is maintained because the 

ground continues to rise behind this concrete wall. 

The existing Indian Bend Road profile was established to maintain the minimum 1.0 feet 

freeboard at the left and right banks. Existing left (east) and right (west) bank elevations on the 

roadway crests are 1289.5 and 1290.0, respectively. The proposed roadway profile will be 

slightly below the east crest elevation and slightly above the west crest elevation. The east crest 

elevations are 1289.18 at the north gutter flowline, 1288.32 at the centerline, and 1286.70 at the 

south gutter flowline. The hydraulic gradeline at the drop structure is 1285.57, and therefore, the 

minimum 1-foot is maintained at the south gutter flowline. The installation of a 32-inch concrete 

barrier along the north side of the roadway will maintain the minimum I -foot freeboard to within 

92 feet of the eastern edge of the culverts. 

Drop Structure: The crest of the drop structure will be located approximately 15 feet down 

stream of the roadway north right-of-way line. A 2-foot wide concrete pavement (to function as a 

broad-crested weir) will be constructed upstream of the crest. The upstream end of the concrete 

pavement will be constructed with a reinforced concrete toe-down slanted at 1 : 1 for a depth of 4 

feet. This 2-foot wide concrete pavement will replace an existing path, which is currently the 

controlling section for the existing drop structure. The same grade control will be maintained by 

constructing the new concrete pavement with a profile that closely mimics the existing path 

profile. The existing path has an undulating profile that has elevations varying from 1281.6 to 

1283.1 and the new path will be designed with a smoother profile that will maintain the existing 

hydraulic performance. The 30,000 cfs design flow will produce a water surface elevation of 

1285.76 for existing conditions and 1285.57 for proposed conditions. Depth of flow along the 

undulating path will range from 2.47 to 3.97 feet for proposed conditions. 

The existing drop is approximately 920 feet long and the proposed drop is approximately 1300 

feet long. The effective channel flow widths at the controlling upstream cross-section, the 
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concrete path, are 910 feet and 1033 feet for the existing and proposed conditions, respectively. 

These effective widths are shown on Exhibits 4B and 5B. 

The drop structure will consist of a 3:1 slope from the crest to the floor of the drop, a minimum 

0.5% and desirable 1 .O% for the floor of the drop, and vertical retaining walls along the upstream 

side of relocated Indian Bend Road. Maintenance ramps parallel to Indian Bend Road will be 

installed at each end of the drop structure. Maintenance vehicles would enter the drop from the 

east and exit to the west in the same direction as the westbound roadway. Total drop depth is 

approximately 12 feet. All surfaces within the drop will be reinforced concrete. As discussed 

previously, upstream art will consist of installing 6 horse gargoyles on the 3:l slope. Further 

explanation of these features is contained in Section 5.2. 

Levees Parallel to Indian Bend Road: The Corps of Engineers set the top of levees at a 

minimum freeboard of 3.0 feet at the standard project flood of 62,000 cfs. The existing west 

levee top elevations range from 1291.3 to 1294.5 and the existing east levee top elevations range 

from 1290.5 to 1294.3. The middle 500 feet length of both levees has the higher elevations. 

These elevations are 1293.0 to 1294.5 for the west levee and 1293.0 to 1294.3 for the east levee. 

The Corps of Engineers stated that this structure crossing should be designed for 30,000 cfs, and 

therefore, the top elevations of these levees can he lowered. The top of levee elevations should 

be set to have a minimum 3.0 feet freeboard during the 30,000 cfs event. At the weir crest the 

water surface elevation will be 1285.57 and therefore, the minimum top of levee elevation is 

1288.57. This project will maintain the top of levee elevation of 1290.06 as decided earlier in the 

design process. 

Concrete Barrier along North Edge of Indian Bend Road: The concrete barrier along the 

north edge of Indian Bend Road in combination with the 10 Con Span type culverts will 

accommodate the design flows while meeting freeboard requirements. The 2'8" concrete barrier 

begins at Station 41+80 on the west and ends at Station 60+50 on the east. The elevations along 

the top of barrier range from highs of 1292.48 at the west end and 1291.55 at the east end to a 

low elevation of 1285.29 in the sag over the culverts at Station 52+00. Elevations of the curb 

heads at the barrier termini are 1290.14 at the west end and 1289.39 at the east end. 

This barrier takes the place of the levees located along the south edge of the roadway. Assuming 

that this is a levee, the minimum 3' of freeboard is met as demonstrated by the following table: 
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Table 4.1 Concrete Barrier Meets Freeboard Requirements 

Roadway 
Station 

For Design Flow of 30,000 cfs 
Meets 3-foot 
Freeboard 
Requirements 

West Bank 
Begin 

(ft) 
Yes 
Yes 

Actual Top 
of Barrier 
Elevation 

Minimum 
TOP of 
Barrier 

Description 

(ft) 
1285.57 
1285.57 

W.S.E. 

48+36 
52+00 
54+79 
58+58 

(2) Elevations on Top of Curb. 

Elevation"' 
(ft) 

1288.57 
1288.57 

> 58+58 

Drainage Structure under Indian Bend Road: The 30,000 cfs will be passed under Indian 

Bend Road through 10 Con Span type culverts with a spanlrir ratio of approximately 4:l. These 

will be separated into two individual crossings, each with 5 of the culverts. Each culvert will be a 

36' x 9'-6" concrete arch. The floor of the western culvert will be 0.5 feet higher than the floors 

of the other culverts to maintain a dry, sediment free pedestrian path. Therefore, this culvert will 

have a 9' height. The inlet and outlet headwalls of the culverts will be retaining walls parallel to 

the roadway. Culvert lengths will vary due to the skew and curvature of the roadway, but the 

average length is approximately 86 feet for the western set of culverts and 81 feet for the eastern 

set of culverts. The inlet and outlet elevations are set at 1270.94 and 1270.44, respectively, with 

an average slope of approximately 0.005 Wft. Water surface elevation at the culvert entrance is 

1280.74 and the energy gradeline elevation is 1281.81. The outlet velocity of the culverts is 

approximately 9.9 fps with a downstream channel velocity estimated at 7.7 @s. 

(ft) 
1 2 8 9 . 6 9 ~  
1290.67 

Bridge 
Begin Bridge 

Low Point 
End Bridge 

Begin 

Channel Downstream of Indian Bend Road: The existing outlet trapezoidal channel has a 295- 

feet wide bottom with 2.67:l sideslopes. The sideslopes are protected with 15" thick grouted 

riprap to an unknown distance downstream and then it changes to a 15-inch thick riprap blanket. 

The bottom is protected with 15" thick grouted riprap for a distance of 50-feet downstream 

ending with a 5-foot deep toe-down. The toe-down is sloped at a 2.5:l slope with a longitudinal 

length of 12.5 feet. An additional 110 linear feet of riprap blanket is installed beginning at the 

(1) Water Surface Elevation plus 3 feet freeboard. 

Drawdown to 
Bridge 

East Bank 
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1280.74 
1280.74 
1280.74 
1285.57 

1285.57 

1283.74 
1283.74 
1283.74 
1288.57 

1288.57 

1287.56 
1285.29 
1286.15 
1288.57 

Yes 
Yes 
Yes 
Yes 

1290.39'~' Yes 



downstream end o f  the grouted riprap. This blanket is 2-foot thick for the first 20 feet and then 

its decreases to 15-inches thick. The outlet velocity at the end ofthis blanket is approximately 12 

fps.  

The downstream end o f  the proposed culverts and edge o f  roadway will be on a curvilinear 

alignment that is parallel to and at the entrance o f  the existing outlet trapezoidal channel. The 

proposed outlet channel will be widened toward the east to accommodate the proposed location 

o f  the east set o f  culverts. The proposed downstream outlet channel bottom varies from a width 

o f  560 feet at the culvert outlets to 380-feet at the downstream point where it begins a gradual 

widening to a width o f  500 feet. The right (west) bank begins to widen approximately 88-feet 

upstream o f  the point where the left (east) bank begins to widen. As stated above, the culvert 

outlet velocity o f  9.9 fps will decrease to 7.7 fps at the point o f  the 380-feet wide channel. These 

velocities are less than the existing condition o f  1 1  to 12 fps, and therefore, the existing riprap 

protection system described in the above paragraph will be reconstructed with this improvement 

project. The banks and bottom o f  the channel widening to the east will be protected with the 

same or similar materials. 

The proposed design will raise the water surface elevation for a distance o f  300 feet downstream 

o f  the culvert outlet as shown by Table 1-Comparisons o f  Water Surface Elevations. After that 

point the existing and proposed water surface elevations are the same. The proposed widening o f  

the outlet channel will drop the outlet velocity, which will cause a rise in the water surface 

elevation. This is confirmed by the fact that the energy grade line is higher for the existing 

condition than for the proposed condition. Exhibits 6 A  and 6B are Hydraulic Plans and Profiles 

o f  the Left (East) and Right (West) Banks for these Proposed Conditions. Water surface 

elevation at the culvert outlet is 1278.66 and the energy gradeline elevation is 1280.19. These 

profiles show that the top o f  banks (east and west) meet the minimum 3.0 feet freeboard 

established by the Corp o f  Engineers for the downstream inlet channel banks. 

4.3 4041401 PERMIT REQUIREMENTS 

Work within Indian Bend Wash will result in fill within Waters of  the United States and a 
4041401 Permit will need to be obtained from the U.S. Army Corps o f  Engineers before 

beginning construction. 
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5.0 DATA ANALYSIS METHODS 

The design criteria for drainage analysis and design of drainage improvements for Indian Bend 

Road are in conformance with Chapter 2, Design Standards and Policies Manual, City of 

Scottsdale, 2006 Update. This manual refers to the Flood Control District of Maricopa County 

(FCDMC) manuals for various procedures and design standards. These manuals, which consist 

of the Hydrology and Hydraulics Manuals, January 1995 and the Drainage Design Manual, 

November 2003 (Draft), were used as appropriate. 

5.1 OFF-SITE DRAINAGE 

Both the Rational Method and the HEC-I methodology were employed to determine peak 

runoffs for offsite areas along the project. In particular these methods were used for the 

McConnick-Stillman Railroad Park offsite drainage basin. All large offsite systems are sized to 

handle at least the 100-year peak runoff. 

The peak discharges (10, 25, 50, and 100-year) for the Seville Channel were obtained from the 

City of Scottsdale Stormwater Master Plan, 1994. A copy of the pertinent portions of this report 

is contained in Appendix J. 

Design discharges for Indian Bend Wash were obtained from Design Memorandum No. 3- 

Feature Design for Inlet Channel, Project Design for Indian Wash, Los Angeles Corps of 

Engineers, January 1978. Further discussion of the design criteria for Indian Bend Wash in 

contained in Section 4, Special Conditions. 

The 100-year peak flow for Indian Bend Wash was obtained from FEMA Floodplain Study, 

Simons, Li & Associates, 1997. 

The U.S. Army Corps of Engineers HEC-RAS 3.1.3 May 2005, was used to evaluate the Seville 

Channel and Indian Bend Wash. The cross-sections for the Seville Channel are a combination of 

recent field ground surveys and the 1993 contour GIs mapping provided by the City of 

Scottsdale. The cross-sections for Indian Bend Wash were obtained from the 1993 GIs mapping 

provided by the City of Scottsdale supplemented with project mapping and field surveys in the 

vicinity of the Indian Bend Road drop structure. 

The Haestad Methods computer programs were used to evaluate minor channel flow and to size 

cross culverts. These programs are Culvertmaster and Flowmaster, which are registered 

City of Scottsdale 
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trademarks of Haestad Methods, Inc., 37 Brookside Road, Waterbury, Connecticut, 06708. The 

theory behind these two programs is included in Appendix 0. 

5.2 INDIAN BEND WASH 1IEC-RAS HYDRAULICS 

The U.S. Army Corps of Engineers HEC-RAS 3.1.3 May 2005 was used for hydraulic analyses 

of the existing channel and the proposed relocated Indian Bend Road with an upstream drop 

structure and two crossings of 36'x9'6" Concrete Arches (10 cells total, 5 at each crossing). 

The preparation and execution of the HEC-RAS models is described below: 

Methodology: The USACE computer program HEC-RAS River Analysis System (Ref. 21) is 

used to compute water surface profiles for one-dimensional steady flow conditions. 

Computational procedure is based on solving the one-dimensional energy equation. Energy 

losses are due to friction (using Manning's equation for uniform flow) and contraction/expansion 

(coefficient multiplied by change in velocity head). The method utilized to compute losses 

through culvert structures is the Federal Highway Administration (FHWA) culvert routine 

specified in the HY-8 computer program. The highest calculated water surface elevation between 

inlet and outlet control is selected for the culvert losses. 

Topographic Data Set: Data for all HEC-RAS project models were obtained from the 1993 GIs 

mapping provided by the City of Scottsdale supplemented with project mapping and recent field 

surveys for the Indian Bend Road drop structure. The HEC-RAS design model prepared by URS 

for this project is in the 1988 NGVD Datum. 

The cross-sections for the Seville Channel are a combination of recent field ground surveys and 

the 1993 contour GIS mapping provided by the City of Scottsdale. The cross-sections for Indian 

Bend Wash were obtained from the 1993 GIS mapping provided by the City of Scottsdale 

supplemented with project mapping and field surveys in the vicinity of the Indian Bend Road 

drop structure. 

Modeling Lakes: During major storm events, the upstream and downstream lakes were 

considered to be full and ready to overflow in the downstream direction. The first downstream 

lake elevation was set at 1270.0 and the first upstream lake elevation was set at 1282.0. 

Boundary Conditions: Subcritical flow regime was used for this analysis. The downstream 

starting water surface elevation for the FEMA 100-year discharge of 17,000 cfs was obtained 

from the FEMA HEC-2 Model dated September 2000. Copies of the model InputIOutput and 

a working maps are contained in Appendix L. Although all the FEMA published water surface 
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elevations are in the 1929 NGVD Datum, the HEC-2 Model provided by FEMA to URS in fall 

2005 is in the 1988 NAVD Datum. The starting water surface elevation computed for Model 

Station 10 is 1275.99 (1988 NAVD) as shown in Table 6.0. 

The downstream starting water surface elevation for the COE Design Discharge of 30,000 cfs 

was obtained from the HEC-RAS Model converted from the FEMA HEC-2 Model dated 

September 2000. The HEC-RAS Model inputloutput and with hydraulic parameter summaries 

are contained in Appendix M. The hydraulic parameters produced by this model for the FEMA 

100-year flow without floodway, FEMA 100-year flow with floodway, and the COE Design 

Flow are also summarized in Table 9.0. The HEC-RAS model duplicates the HEC-2 water 

surface elevations very closely as shown by the tabulated comparisons shown in Table 8.0. In 

fact downstream of the drop structure, all water surface elevations within the vicinity of the 

starting water surface elevation station show differences varying from 0.00 to 0.01 feet. The 

starting water surface elevation computed for Model Station 10 is 1277.98 (1988 NAVD) as 

shown in Table 7.0. 

Manning's Energy Loss Coefficients: Roughness coefficients were set equal to the same 

coefficients used in the FEMA HEC-2 Model as explained in the Indian Bend Wash Floodplain 

Delineation Study (Ref. 19). Both upstream and downstream of the Indian Bend Road, the 

roughness coefficients were set according to calculations contained in the study as follows: 

Portion of Cross Section "n" Total 

Channel Bank Areas with Small Shrubs 0.035 

Lake 0.020 

Fairways 0.025 

Concrete Drop (Rough) 0.020 

These roughness coefficients were assigned to the appropriate segment of each cross section 

after several field visits, a study of aerial mosaics in combination with project contour maps, 

ground photographs, and oblique aerial photographs. Exhibits 4A and 4B show the existing 

condition with aerial mosaics and project contour maps, respectively. Exhibits 5A and 5B show 

the proposed condition with aerial mosaics and project contour maps, respectively. Project 

photographs of the existing condition are contained in Appendix B. 
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ExpansionlContraction loss coefficients: The expansion and contraction coefficients were set 

equal to the same coefticients used in the FEMA HEC-I Model as explained in the Indian Bend 

Wash Floodplain Delineation Study (Ref. 19). Copies of portions of this study are contained in 

Appendix L. The expansion and contraction coefficients used in the model upstream and 

downstream of the drop are 0.4 and 0.2, respectively. Through the drop for existing conditions 

and through the drop structurelarch culverts for proposed conditions, the expansion and 

contraction coefficients were revised to 0.5 and 0.3, respectively. The HEC-RAS Hydraulic 

Reference Manual (Ref. 21) recommends using these hydraulic parameters. 

Ineffective Flow: Engineering judgment and the criteria suggested in the HEC-RAS Reference 

Manual (Ref. 1) are used in limiting effective flow areas. The ineffective flow area option is 

exercised in modeling the expansion of flow upstream and downstream of the drop structure for 

existing conditions and the drop structurelarch culverts for proposed conditions. Ineffective flow 

areas were defined to model expanding and contracting flows. Flow was expanded at a rate of 

4: 1 and contracted at a rate of 1 : 1 relative to the flowline. 

Reach Lengths: Channel reach lengths between cross-sections were taken along the thalweg as 

is traditionally done (Ref. 21). The overbank reach lengths were measured approximately 

between the center of mass flow at adjacent cross-sections. " 

Upstream and Downstream Obstructions: The proposed improvement will have artwork 

installed within the channel at the upstream drop and at the discharge of the arch culverts. The 

upstream artwork will consist of six horse gargoyles installed on the drop structure. It is also 

proposed that the 3:l slope, which is approximately a 12-foot drop, be constructed with 6- 

foot(H) x 2-foot(V) steps. These have been modeled at the crest of the drop (River Station 16.5) 

as six individual obstructions, each 4-feet wide x 4.5-feet high). Eight teardrop linear serpentine 

features will be installed at the outlet of the arches, one at each interior wall. These will increase 

in width from 1-foot at the culvert outlet to 4-foot wide approximately 225 feet downstream. 

These have been modeled at downstream River Station 13 as eight individual obstructions, each 

4-feet wide x 3-feet high. 

Culvert Hydraulic Computations: The HEC-RAS culvert routine was used to model the Con 

Span type culverts with a spanlrise ratio of approximately 4:1. This routine is similar to the 

bridge routines, except that the Federal Highway Administration's (FHWA 1985) standard 

equations for culvert hydraulics are used to compute inlet control losses at the structure. The exit 

and entrance loss coefficients were set at 1.0 and 0.5 respectively. The exit loss coefficient (k,) 
can vary from 0.3 to 1.0 with 1.0 being the value normally set by FHWA, 1985. The selected 

entrance loss coefficient (k,,,) of 0.5 is for a Con Span culvert with headwall parallel to 
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embankment (no wingwalls). The Manning's roughness coefficient was set at 0.013 for the 

culvert bottom plus 1-foot of the culvert sides and the culvert top was set at 0.012. 

Errors, Warnings, and Notes: The HEC-RAS program has a system of Errors, Warnings, and 

Notes that are generated during the execution of the software. No error messages were generated 

for any of HEC-RAS model runs for this project. The Warnings and Notes that were generated 

during the computations have been summarized in the appendices for the model runs. The five 

common Warning messages are: 

1. 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. 

2. Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate 

the need for additional cross sections. 

3. 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. 

4. Warning: The energy equation could not be balanced within the specified number of 

iterations. The program selected the water surface that had the least amount of error 

between computed and assumed values. 

5. 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. 

These types of warning message are very common for stream reaches that have large changes in 

cross-section widths, bridgelculvert crossings, and abrupt changes in vertical profiles. This 

segment of Indian Bend Wash has all three of these conditions. These warning messages were 

generated by all three of the HEC-RAS models run for this design project. These models are the 

FEMA HEC-2 Model converted to a HEC-RAS Model and the project design HEC-RAS models 

for existing and proposed conditions. The FEMA HEC-2 Model's "Summary of Errors, 

Warnings, and Notes" is contained in Appendix M and the project design HEC-RAS models' 

"Summary of Errors, Warnings, and Notes" is contained in Appendix L. It has been our 

experience that modifying the models through the addition of cross-sections or ineffective flow 

lines does not eliminate these messages nor change the model output. Hence, it is not necessary 
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5.3 ON-SITE DRAINAGE 

The Rational Method is employed to determine the peak runoffs from pavement and landscape 

areas. 

Parameters used: 

Design storm - 10-year 

(Street with curb and gutter to maintain one 12- foot dry 

driving lane in each direction.) 

- 100-year 

(Street with curb and gutter the runoff is to be confined 

to the roadway right-of-way or drainage easement. 

Maximum ponding depth d,,,,, = 8-inches above the 

street.) 

Time of concentration - 5-minutes 

Rainfall intensity (10 yr.) - 6.1 incheslhr. Maximum 

Runoff Coefficients - Refer to the following table 

Peak runoff values are calculated using the Rational Method methodology based on the Flood 

Control District of Maricopa County's "Hydrology Manual": 

Q = CiA 

Where: Q = the peak discharge from a given area, cfs. 

C = a coefficient relating the runoff to rainfall. 

I = the average rainfall intensity lasting for the computed T, 
A = drainage area, acres. 

The runoff coefficients for the various land use types specific to the site and corresponding 

Hydrologic Soil Group Classifications are obtained from the Table 5.2 to compute a composite 

runoff coefficient for each concentration point. Land use and the SCS soil maps are contained in 

Appendix I. Hydrologic data calculated by the Flood Control District of Maricopa County 

method using the City of Scottsdale Isopluvials is presented in Appendix F. This appendix also 

contains the Arizona Department of Transportation method calculations, which provides the - same answers. 
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The time of concentration is based on the methodology presented in NRCS TR-55 (1986). Time 

of concentration is the sum of travel time from runoff to travel hom the hydraulically most 

distant point of the drainage area to the point of interest. The time of concentration is the sum of 

travel time for sheet flow, shallow concentrated flow and channel flow. 

The sheet flow is flow of runoff on a plan surface with the depth uniform across the sloping 

surface. The travel times for sheet flow are commonly estimated using the NRCS TR-55 (1986) 

variation of the kinematic wave equation. As documented at the end of Appendix I, the 

Connecticut Department of Transportation Drainage Manual, Hydrology Section 6.C.1, October 

2000 contains the following equation: 

Where: TSheet = travel time, hours 

n = Manning Roughness Coefficient, Table 5.1 

L = Flow Length, ft 

S = Slope of the hydraulic grade line (land slope), ftlft 

P2 = 2-year, 24-hour rainfall depth, in. 

Table 5.1. Manning's Roughness Coefficient for Overland Sheet Flow 

0.012 I Smooth Concrete 

0.05 I Fallow (no residue) 

Ro~~ghness Coefficient 
'n' 

0.011 

1 Cultivated Soils 

0.06 1 Residue Cover = 10% 

Surface Description 

Smooth Asphalt 

0.17 1 Residue Cover > 20% 

0.13 I Ranee (Natural) 

1 0.24 / Dense grasses 1 
0.41 I Bermuda Grass 

I I Woods I 
0.40 I L ight  Underbrush 

0.80 I Dense Underbrush 
I 1 I 

Values taken from NRCS TR-55 (1986) and McCuen (1989). 
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Shallow concentrated flow usually occurs after sheet flow has traveled a maximum distance of 

300 feet. The following equations determine the average velocity of shallow concentrated flow 

for both paved and unpaved surfaces. 

Paved: V = 20.32814 SO.' 

Unpaved: V = 16.1345 S O '  

Where: V = Average velocity, fps 

S = Slope of hydraulic grade (watercourse slope), Wft 

The above equations are based on a Manning Roughness Coefficients of 0.05 and 0.025 for 

unpaved and paved, respectively. 

The flow in curb and gutter sections is modeled as open channel flow. The average velocity is 

based on the Manning's Equation for triangular flow in the curb and gutter. 

Where: V = Average velocity, fps 

R = Hydraulic radius, ft 

S = Slope of hydraulic grade (watercourse slope) Wft 

n = Manning Roughness Coefficient 

The travel time for both shallow concentrated flow and open channel flow is computed using the 

following equation. 

Where: T = Travel time, min. 
L = Flow length, ft 

V = Average velocity, fps 

60 = Conversion factor from seconds to minutes 

The rainfall intensity, "in is obtained from Figure 5.1 for the selected storm frequency. 

The drainage areas are obtained from delineation of the contributing areas for each point of 

concentration. 
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5 min. 10 15 20 30 Ea la, 2W 300 5W 1030 mi". 

DURATION (Tc) MINUTES 

(source: Hydrologic Design Manual for Maricopa County) 

Figure 5.1. Rainfall Intensity (I) Values for Use in Rational Equation. 
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Table 5.2 Runoff Coefficients for Use with Rational Method 

I RUNOFF COEFFICIENTS - L c ~ n  VALUE' I 
LAND USE Hydrologic Soil Group 

Commercial & Industrial Areas 

Residential Areas-Single Family (av. lot size) 

R1-1.1901 

l~par tments  & Cortdominiums (R-3, R-5) 1 0.76 1 0.83 1 0.87 1 

R1-35 (35,000 sq. ft./lot) 

R1-18 (18,000 sq. ft./lot) 

Specific Surface Type Values 

Paved Streets, parking lots (concrete or asphalt), roofs, & 1 0.95 1 

Comnosite Area-Wide Values 

0.90 

0.33 

I driveways, etc. I I I I 

0.40 

0.43 

B 

0.35 

impervious weed barrier) 

Desert Landscaping (with Im~ervious weed barrier) 1 0.83 1 0.83 1 0.83 

C I n 

0.58 

0.56 

0.58 

Lawns, golf courses, & parks (grassed areas) 

0.62 

0.64 

 able taken from Figure 4-5 of City of Scottsdale Standards &Policies Manual, 2004. 

Undisturbed natural desert or desert landscaping (no 1 0.31 1 0.48 1 0.56 

0.33 

Mountain terrain - slopes greater than 10% 
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The sizing of the storm drain maximum pipe sizes is usually determined with a computer 

program. One such program is StormCad, a computer program that analyzes any new and 

existing storm sewer system for non-uniform flow. StormCad is a registered trademark of 

Haestad Methods, Inc., 37 Brookside Road, Waterbury, Connecticut, 06708. The storm sewcr 

design would be based on criteria contained in ADOT's Roadway Design Guidelines Manual 

dated May 1996, Metric Version with English Appendix. The theory behind the StormCad 

program is included in Appendix 0. 

These are: 

Minimum Pipe Size 

Trunk Lines - 24-inches, except 18-inch pipes may be used where conflicts occur with 

utilities or other highway appurtenances. 

Laterals - 18-inches 

P i ~ e  Material and Roughness 

Pipe material would be selected based on the requirements of ADOT's Pipe Selection 

Guidelines and Procedures, February 1, 1996. Manning's "n" values used for selected 

pipe materials are as follows: 

Pipe Material 

Concrete Pipe 

Manning's "n" 

0.012 

Cast-in-Place Concrete Pipe 0.014 

Plastic Pipe, Smooth 0.012 

Pipe Size Design 

Pipe size selection should be based on full pipe flow with the 10-year storm event 

The following criteria were followed in design of the storm drain systems: 
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Hydraulic Grade Lines: Six inches below the top of gratelinlet elevation. In case of a 

segment of depressed roadway use a 50-year frequency storm event. In non-depressed 

areas a 10-year storm event is selected for design. 

Catch Basins: the City of Phoenix Standard Detail No. P-1569-1, Catch Basin Type M 
will be used for Indian Bend Wash roadway and the side roads and MAG 550 Spillway 

Inlet and Outlet structure when an outlet pipe will not work. Either MAG Standard 

Detail 537, Catch Basin Type 'G' or ADOT C-15.30 catch basin will be used for the off- 

roadway catch basins. And City of Scottsdale Detail No. 2560, Storm Drain Inlet Marker. 

All grate inlets shall comply with City of Scottsdale bicycle safe grates, COP Detail No. 

2535. 

Continuous Grade * 
Reduction Factors to Apply to Catch Basins 

/ Continuous Grade 

Reduction Factor 

0.80 

0.50 

Condition 

Sump 

Sumo 

Inlet Type 

Curb Opening 

Grated 

Combination 

Longitudinal Bar Grate I 0.75 

0.65 

Curb Opening 

Longitudinal Bar Grate with Recessed 0.60 

transverse bars 

0.80 

I Continuous Grade I  omb bin at ion"' I Apply factors separately to I 

I 

I See Section 3.3.4.3, Cornbination Catch Basins. 

Shallow Sheet   low(^' 

Slotted dmins ale mast effective for shallow sheet flow conditions. With Greater depths and flows, a diffemt type of inlet should 

be used. 
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Slotted Drains 

grate and curb opening 

0.80 



Manholes: 

MAG Standard Detail No. 520, Storm Drain Manhole Base (48" and Smaller) 

MAG Standard Detail No. 522, Storm Drain Manhole Shaft 

MAG Standard Detail No. 424, 24" and 30" Manhole Frame and Cover 

COP Standard Detail 2520, Storm Drainage Manhole Cover 

Storm Drains: Desirable minimum criteria: 

- Minimum velocity: 2 feet per second flowing full 

- Preferable minimum velocity: 3 feet per second flowing full 
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6.0 CONCLUSIONS 

6.1 OFF-SITE DRAINAGE 

The proposed offsite drainage systems meet current design requirements for the 100-year runoff 

event. The Indian Bend Wash structure has been sized to maintain the original design to pass 

30,000 cfs and to pass the FEMA 100-year peak flow of 17,000 cfs without raising the upstream 

water surface elevations. This has been accomplished with the proposed upstream concrete drop 

structure and concrete arches under the roadway. Both peak flows will pass under the roadway. 

Digital copies of the HEC-2 and HEC-RAS hydraulic models for Seville Channel and Indian 

Bend Wash Drop Structure have been provided in Appendix E of this report. Digital copies of 

the HEC-RAS hydraulic models with interpolated cross-sections are contained in Appendix P of 

this report. The Flood Control District of Maicopa County, during the May and June review 

process, requested that the model be revised to include interpolated cross-sections in order to 

better determine the location of the hydraulic jump. 

6.2 ON-SITE DRAINAGE 

The selected onsite drainage approach for this project is to utilize the existing drainage systems 

as much as possible. Where the existing systems cannot be used, new drainage systems are 

provided. While the overall existing drainage characteristics and outfall locations are maintained. 

The major on-site drainage improvements associated with the proposed roadway improvements 

include the installation of roadway curb-opening inletslgrate inlets and outlet pipes along Indian 

Bend Road. The placement of area drains in the northwest comer of the McCormick-Stillman 

Railroad Park to intercept local runoff prior to flowing onto Indian Bend Road. The placement 

of additional catch basins within the Park's expanded parking lot to capture the flow that 

currently sheet flows into an existing ditch located along the east side of the parking lot. 

Based on available survey information and limited as-built information, the hydraulic analysis of 

the existing 42-inch to 48-inch trunk line from beginning at Hayden Road with its outfall into 

Indian Bend Wash has adequate capacity to accept the increase in runoff associated with the 

proposed roadway improvements. However, based on pothole information it has been 

determined that the 42-inch pipe that is flowing west from the Hayden RoadIIndian Bend Road 

intersection is located along the alignment of a proposed retaining wall at the back of the new 

sidewalk. Relocation of this shallow storm drain to back of the wall is not possible due to 

inadequate space between the new wall and the existing privacy wall. Therefore, the existing 
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catch basin located in the northwest comer of the intersection will be relocated and drained east 

into an existing 66" storm drain in Hayden Road. An existing 43"d7" CMPA storm drain that 

crosses Hayden Road at this location will be used as a sleeve to connect an 18-inch pipe from the 

new catch basin to the existing manhole located in the northeast comer of the Hayden 

RoadIIndian Bend Road intersection. Field surveys indicate that the existing 43"x27" CMPA is 

connected to the existing manhole. 

Supporting on-site hydrologic and hydraulic computations are included in Appendix G. 
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9 1.0 
Indian end Wash 

4/29/2007 2:44 PM Page 1 of 1 

Comparison of Water Surface Elevations 
Existing Conditions Versus Proposed 10-36'xY-6 Concrete Arch 

Design Discharge = 30,000 cfs 
FEMA 100-Year Discharge = 17,000 cfs 

Indian Bend Road 

Indian Bend Road 



HEC-RAS Table 1-Hydraulic Parameters (Indian Bend Wash) 
Proposed 10-36'xg'-6" Concrete Arch 

Design Discharge = 30,000 cfs 
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Table 3.0 

HEC-RAS Table 2-Hydraulic Parameters (Indian Bend Wash) 
Proposed 10-36'xg'-6" Concrete Arch 

Design Discharge = 30,000 cfs 

Indian Bend Rd 

4/30/2007 10:34 AM Page 1 of 1 



Table 4.0 
HEC-RAS Table I-Hydraulic Parameters (Indian Bend Wash) 

Existing Conditions 
Design Discharge = 30,000 cfs 

FEMA 100-Year Discharge = 17,000 cfs 
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Table 5.0 
HEC-RAS Table BHydraulic Parameters (Indian Bend Wash) 

Existing Conditions 
Design Discharge = 30,000 cfs 

FEMA 100-Year Discharge = 17,000 cfs 
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Water Surface Elevation Comparisons (Indian Bend Wash Existing Conditions) 
FEMA FIS Versus COS Indian Bend Road Project HEC-RAS 

FEMA 100-Year Discharge = 17,000 cfs 

Maricopa County, AZ 
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Table 6.0 

Water Surface Elevation Comparisons (Indian Bend Wash Existing Conditions) 
FEMA FIS Versus COS Indian Bend Road Project HEC-RAS 

FEMA 100-Year Discharge = 17,000 cfs 

Indian Bend Road Project 
Maricopa County, AZ 

Page 2 of 3 



Table 6.0 

Water Surface Elevation Comparisons (Indian Bend Wash Existing Conditions) 
FEMA FIS Versus COS lndian Bend Road Project HEC-RAS 

FEMA 100-Year Discharge = 17,000 cfs 

COS 
Indian 
Bend 
Road 

Project 

I I I 1436+58.42) 8.239 1 43166 1 1287.16 1 
I I I I I I I 

1285.36 1 1287.2 1 A A 1 1285.4 1 1287.2 1 A A 
Notes: (1) 100-Year known water surface elevation for Section 10, lndian Bend Road HEC-RAS model. Pro-ratio of water surface elevations 

I 
at River Miles 7.765 and 7.837. 

Corps of' 
Engineers' 

Station 
(ft) 

Page 3 of 3 

of 
Confluence 

FEMA 
FIS 

Station 
(ft) 

425+07.42 

Distance 
Upstream 

Salt River to 40th Street 
FCD 93-05, November 1997 

River Mile 
(miles) 
7.979 

>.  

Revised Sep 30,2005 
Table 5 Floodway Data 

FIRM 1 1929 NGVD 1 1988 NAVD 

HEC-2 Sep 2000 From 
FEMA, June 2004 

1988 NAVD 1 1929 NGVD 

Indian Bend Wash Floodplain Flood Insurance Study 
Delineation Study, Salt River to 40th Stree 

Marico~a Countv. AZ 

Apr-07 
HEC-RAS for Indian Bend 

Rd Project 
FIRM 1 1988 NAVD 

Study Maps 
Nov 1997 

1988 NAVD 

(ft) 
42004 

COS 
Indian Bend Road Project 

L 

100-Year 
WS Elev 

(fi) 
1277.88 

100-Year 
WS Elev 

(ft) 
1276.08 

100-Year 
WS Elev 

(ft) 
1277.9 

Letter 
Designation 

(letter) 

100-Year 
WS Elev 

(ft) 

100-Year 
WS Elev 

(f i) 

Letter 
Designation 

(letter) 

100-Year 
WS Elev 

(fi) 



Table 7.0 
Water Surface Elevation Comparisons (Indian Bend Wash Existing Conditions) 

FEMA FIS Versus COS Indian Bend Road Project HEC-RAS 
COE Design Discharge = 30,000 cfs 

to 40th Street 
Salt River to 40th Street 

1417+45.001 7.836 1 41241 1 I I I I 
I I 1280.36 ( 

I I I I I I 
I I 



Table 7.0 
Water Surface Elevation Comparisons (Indian Bend Wash Existing Conditions) 

FEMA FIS Versus COS Indian Bend Road Project HEC-RAS 
COE Design Discharge = 30,000 cfs 

to 40th Street 
Salt River to 40th Street 

I I I I I I I I I I I 
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Table 7.0 
Water Surface Elevation Comparisons (Indian Bend Wash Existing Conditions) 

FEMA FIS Versus COS lndian Bend Road Project HEC-RAS 
COE Design Discharge = 30,000 cfs 

COS 

Indian 
Bend 
Road 

Project 

Corps of' 

Engineers' 

Station 
(ft) 

Page 3 of 3 

Confluence 

431+58.42 

436+58.42 

FEMA 

FIS 

Station 
(ft) 

425~07.42 

January 1978 
Plate 7, Hydraulic 

Elements Table 
1929 NGVDlI988 NAVD 

Notes: (1) Design Discharge known water surface elevation for Section 10, lndian Bend Road HEC-RAS model. Pro-ratio of water surface 
elevations at River Miles 7.765 and 7.837. 

8.144 

8.239 

Distance 

Upstream 

of 

River Mile 
(miles) 
7.979 

Course Design 
October 1998 

HEC-2 
Summary 

Table 
1988 NAVD 

42666 

431 66 

Design Memorandum 

No. 3 

Corps of Engineers' 

(ft) 
42004 

FCD 93-05, November 1997 
HEC-RAS Converted from 
FEMA HECP Sep 2000 

1988 NAVD 1 1929 NGVD 

1287.1 8 

1288.16 

Final Hydraulic 
Analysis 

Scottsdale 
Links at Indian 
Bend Inlet Golf 

October 2006 
HEC-RAS for Indian Bend 

Road Project 

FIRM 1 1988 NAVD 

30,000 cfs 
WS Elev 

(ft) 

1285.38 

1286.36 

Indian Bend Wash 
Floodplain 

Delineation Study, Salt River 
to 40th Street 

Salt River to 40th Street 

(NGVD+l.8 
30,000 cfs 
WS Elev 

(ft) 

AA 

COS 

Indian Bend Road Project 

30,000 cfs 
WS Elev 

(ft) 

30,000 cfs 
WS Elev 

(ft) 
1280.78 

(NAVD-I .8') 
30,000 cfs 
WS Elev 

(it) 
1278.98 

Letter 
Designation 

(letter) 

30,000 cfs 
WS Elev 

(ft) 



Table 8.0 

Water Surface Elevation Comparisons (Indlan Bend Wash Exlstlng Conditions) 
FEMA HEC-2 Model Versus HEC-RAS Model converted f rom FEMA Model 

FEMA Q100 =17,WO c fs  

River Cross-SecUon WSE EGL 
Mllepost Description Channel HEC2 HEC-RAS Ah"' HE02 HECRAS 

Oistsnce to 
Ah"' 

Downsbeam 
SecUon 

(mlles) (11) (msl) (mol) (MI) (MI) (U) 

Nates: (1) Ah isthe change inwater surface elevation (WSD inmiationto existingmnditions 

Conclusion: Slrnllar hydraulic results are produced by the HECRAS Model (converted horn we FEMA 
HEG2 Model) and the oliginal FEMA HEC-2 Model. Hence. we IlECRAS Model will k used 
to model me COE DeDlan Dlacharae ol30.000 cfs and to dctcrrnlnc the qbnlnn dnrm=hnm , ~~ ~ ~ ~- 

water surface elevatio~lorme M> deslgn HECRAS Model. 



Table 9.0 

HEC-RAS Table 1-Hydraulic Parameters (Indian Bend Wash Existing Conditions) 
FEMA HEC-2 Model converted to HEC-RAS Model 

FEMA 100-Year Discharge = 17,000 cfs 
COE Design Discharge = 30,000 cfs 
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Table 9.0 

HEC-RAS Table 1-Hydraulic Parameters (Indian Bend Wash Existing Conditions) 
FEMA HEC-2 Model converted to HEC-RAS Model 

FEMA 100-Year Discharge = 17,000 cfs 
COE Design Discharge = 30,000 cfs 
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Table 10.0 

HEC-RAS Table 2-Hydraulic Parameters (Indian Bend Wash Existing Condtions) 
FEMA HECQ Model converted to HEC-RAS Model 

FEMA 100-Year Discharge = 17,000 cfs 
COE Design Discharge = 30,000 cfs 
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Table 10.0 

HEC-RAS Table 2-Hydraulic Parameters (Indian Bend Wash Existing Condtions) 
FEMA HEC-2 Model converted to HEC-RAS Model 

FEMA 100-Year Discharge = 17,000 cfs 
COE Design Discharge = 30,000 cfs 
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9 1.0 
Indian end Wash 

Comparison of Water Surface Elevations 
Existing Conditions Versus Proposed 10-36'x9'-6" Concrete Arch 

Design Discharge = 30,000 cfs 
FEMA 100-Year Discharge = 17,000 cfs 
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APPENDIX B 
PROJECT PHOTOGRAPHS 



Channel. Grated inlet to 3-lO'x6' 
CBC located under Scottsdale Road, 
south of Indian Bend Road Photo 01, but looking north along 
intersection. the west side of Scottsdale Road. 

located under Scottsdale Road, 
south of Indian Bend Road 
intersection. 

located under Indian Bend Road, 
east of the Scottsdale 
intersection. 

McCormick Railroad Park. Looking 
east from outlet of 3-101x6' CBC 
located under Scottsdale Road. 

CYVL.V V V .  V Y I * C I  1- - -" -- --- 
located under Indian Bend Road. 
east of the Scottsdale Road. 
intersection. 
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Channel. Grated inlet to 3-108x6* 
CBC located under Scottsdale Road, Photo 02: Same Description as 
south of Indian Bend Road Photo 01, but looking north along 
intersection. the west side of Scottsdale Road. 

located under Scottsdale Road, 
south of Indian Bend Road 
intersection. 

McCormick Railroad Park. Looking 
east from outlet of 3-lO'x6' CBC 
located under Scottsdale Road. 

Photu "3; LULSL. VL ;)-A" a-. LPL rrru~u uo; UULASL. Of 3-10.~4' CBC 
located undertIndian Bend Road, located under Indian Bend Road. 
east of the Scottsdale east of the Scottsdale Road. 
intersection. intersection. 
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I the Seville Channel at the NE corner _I 
of the Indian Bend/Scottsdale Road Photo 14: ~~l~~ grate to the 15" 
intersection. A 36"x22" CMPA under CMp outlet shown in Photo 13. ~ ~ l ~ t  
Scottdale Road and a 15" CMP is located in the Seville parking lot 
from the Seville 

parking lot. ~ i s c h a r ~ e  is to the 
Seville Channel. 

parking lot. The parking lot 
functions as a detention basin. 

Photo 18: Indian Bend Road curb 
I 1 opening catch basin that outlets 

Photo 17: Outlet to Seville Channel 
to the Seville Channel located along 

from one of 'the inlet grates located 
in the Seville parking lot. 

the north side of Indian Bend Road. 
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P..,,o 19: Outl,, from In ,-,. -.-)ad Photo 20:Entrance to 2-8.~4' CBC 
catch basin in photo 18. The that crosses Indian Bend Road illto 
outlet is into the Seville Channel. the Seville Channel. It drains a 

channel located along the east side 
of the McCormick Railroad Park. 

Photo 21: Outlet of 2-8.~4' L-Z 
shown in Photo 20. Outlet is into 
the Seville Channel. 

Photo 22: Looking south --ong the 
channel that drains to the 2-8.~4' 
CBC shown in Photo 20. This is the 
south end of the McCormick Railroad 
Park parking lot. 

\ ' Photo 23: Location of same channel rWCu LOGh~ug 
shown in Photo 22, but looking channel from entrance to the 2-8'x4' 

north toward entrance of 2-8'x4' CBC. Red cover is a flap gate on 

CBC . a 16" CIP discharge from a COS well. 
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Photo 25: City of Scottsdale water 
facility located in the northeast - 
corner of McCormick Railroad Park. Photo 26: City of Scottsdale well 

located in the northeast corner of 
McCormick Railroad Park. 

Photo 27: Outlet UL r u  prpe from 
northeast corner of Indian Bend/ 
Hayden Road intersection. Beginning 
of storm drain that discharges into 
the IBW inlet channel. 

Photo 29: Catch basin on north 
side of Indian Bend Road, west of 
Hayden Road. It drains to 42" RCP. 

Photo 30: Manhole located in the 
northeast comer of the 78th Place/ 
Indian   end Road intersection. Pipe 
size increases from 42" to 48" RCP. 
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photo 31: Two 21' long curb opening photo 32: 21' curb opening catch 
catch basins capture runoff from basin located on 78th Place street 
the north along 78th Place street. in the northwest corner of the 78th 

Place/Indian Bend Road intersection. 

basin located on 78th Place street the IBW inlet channel. This is 
in the NE corner of the 78th Place/ the oulet of the pipe system that 
Indian Bend Road intersection. begins at the Indian Bend Road/ 

Hayden Road intersection. 

Photo 35: Same 48" outlet shown in 
Photo 34. 

rsrr. the 
south side o- -.__-in Bend Road 
within McCormick Railroad Park. The 
swale within the park drains the 
park runoff to the east. page 6 of g 



south side of Indian Bend Road 
within McCormick Railroad Park. The 
swale within the park drains the 

Photo 38: Looking north along a 
gated maintenance driveway to the 
McCormick Railroad Park. 

park runoff to the east. 

photo39 : -south side of Indian Bend 
Road looking west within the 
McCormick Railroad Park. The swale 
behind the sidewalk drains the park 
runoff to the east. 

f9 Photo 41: East of tho driveway shown in Photo 39. Another offroad 
catch basin will be required near 
the bush shown in this photo. 
Looking east. 

Photo 40: Same location as Photo 39, 
but looking east across the main- 
tenance driveway. Widening of Indian 
Bend Road will require an offroad 
catch basin west of this driveway. 

the entrance to the McCormick 
Railroad Park parking lot. Runoff 
that currently flows through these 
pipes will be captured by new offroad 
catch basins. Page 7 of 9 



Photo 43: 6" outlet pipe ~ r o m  
McCormick Park parking lot, which 
functions as a detention basin. Photo . - -  -- - ,-,- .rith flap 

gate located just east of and across 
the road from the resort entrance. 

Photo 45: uuclet of 36" RCP,-which Phuru - 0 ;  LELLII - -DL&. VL = V  a-= 

drains the north roadway ditch of shown in Photo 45. Looking east 
Indian Bend Road. It is located along north side of Indian Bend 
just west of the IBW inlet channel. Road. 

Photo 47: Bee hive catch basin, Photo 48: Outlet of 36" RCP, which 
which maintains the k i m u m  water drains the north roadway ditch of 
surface elevation in the west lake: Indian Bend Road. It is located just 

east of the IBW inlet channel. 
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Photo 49: ( :h Basin of 36" RCP 
shown in Photo 48. Looking west - 

along north side of Indian Bend Road. Photo 50: 6" pipe outlet, which 
maintains the maximum water 
surface elevation of the east 
lake. 

Photo 51: 6" pipe inlet, which 
maintains the maximum water surface 
elevation of the east lake. 
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Panoramic View of Indian Bend Wash inlet channel. Standing on north side of Indian 
Bend Road looking southwest toward resort. 
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APPENDIX C 
FEMA FLOOD INSURANCE RATE MAP (FIRM) 





APPENDIX D 
CORPS OF ENGINEERS' DESIGN MEMO NO. 3 



@a 
GILA RIVER BASIN,  ARIZONA 

I N D I A N  BEND WASH 
Design Memorandum No. 3 

FEATURE DESIGN FOR INLET CHANNEL 1 2 1  

Project  Design 
for 

INDIIIN BEND WASH 

hos Angeles Distr ic t  
U. S. Army Corps o f  Engineers 
January 1978 



GILA RIVER BASIN, ARIZONA 
INDIAN BEND WASH 

DESIGN MEMORANDUM NO. 3 

FEATURE DESIGN 
FOR 

INLET CHANNEL 

Los Angeles District 
U.S. Army Corps of Engineers 

January 1978 



REPORTS PREVIOUSLY ISSUED (Continued) 

Title Date of Report Date Approved 

Design Memorandum No. 2 
Recreation Master Plan 
Indian Bend Wash 
Supplemental Report No. 1' 

Design Memorandum No. 2 
Recreation Master Plan 
lndian Bend Wash 
Supplemental Report No. 2 

15 Apr 1976 18 Jun 1976 
(by SPD) 

Jan 1977 23 Feb 1977 
(by SPD) 

SCHEDULED FOR FUTURE ISSUANCE 

Title Date of Report Date Approved 

-, Design Memorandum No. 4, 
Feature Design for 
Interceptor and Side 
Channels System, 
lndian Bend Wash Mar. 1978** May 1978** 

(by SPD) 

* A supplemental letter report for General Design Memorandum - Phase II and the 
Recreation Master Plan. The report presented a revised beautification plan for me outlet and 
reallocated costs for recreation landscaping 

** Anticipated date. 



Proiect Functions (Continued) 

Design 206* 
Flood Control Discharge Length Type of Width**' Depth 
Components (cfs)** (mi)(ft) channel (ft) (ft) 

t Side channels 
McDonald Drive 645 0.4 Two reinforced 75" dia. -. 

concrete pipes 

Chapparral Road 610 0.6 One reinforced 93" dia. -- 
concrete pipe 

Camelback Road 1,100 1.0 Two reinforced 90" dia. --. 
concrete pipes 

Recreation Components Location Size 

Trail Systems Salt River 
-Pima Ad. 

Scottsdale Bike Stop Thomas Rd. 
Indian School Park Between 

Camelback Rd. 
and Indian 
School Rd. 

Hohokam Plaza McDowell Rd. 
McKellips Lake Upstream from 

McKellips Rd. 

11 miles 
2 acres 

60 acres 
8 acres 

18 acres 

* Does not not include drainage area east of Pima Road, which contributes flow to Arizona Canal and 
interceptor channel. 

** Design discharges are basid on a 1Wyear flood, except foT the collector and side channels which 
are based on 50. and 25year floods 

*** Bottom width for trapezoidal section. 
! . : . . 

**** Stone revened banks covered by landscape fill-unlined invert 

t Data shown for Interceptor and Side Channels System is in accordance with Phase II GDM design. 
Feature Design will be presented in DM No. 4. 
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INDIAN BEND WASH 

DESIGN MEMORANDUM NO. 3 

FEATURE DESIGN 
FOR 

INLET CHANNEL 

I - INTRODUCTION 

1-01. PROJECT HISTORY 

a. In recognition of the flood problem that exists along lndian Bend Wash in 
Scottsdale and Tempe, Arizona, Congress (under the 1965 Flood Control Act-Public Law 
84298, 89th Congress, 1st Session) authorized a flood control project, consisting of a 7 
mile long concretelined channel, for lndian Bend Wash. A t  the request of local interests the 
authorized plan was reformulated in the report titled "Design Memorandum No. 1, General 
Design Memorandum - Phase I, Plan Formulation for lndian Bend Wash" (hereinafter 
referred to as the Phase I GDM) published in October 1973. The reformulated plan which 
was approved by OCE in April 1974 included recreation as a project purpose and provided 
for a combination of structural and nonstructural measures in lieu of the concrete channel 
along lndian Bend Wash. The reformulated plan also provided for construction of a collector 
and sidechannel system to relieve ponding along the west levee of the Arizona Canal west of 
lndian Bend Wash and to ensure that lOOyear floodflows, emanating from the Camelback 
Mountain drainage area would not overtop nor breach the east levee of the canal. OCE 
withheld approval of this feature of the recommended plan and requested that additional 
justification data be provided. A supplementary report to the Phase I GDM, containing the 
required data, was approved by OCE in May 1975. 

b. General Design Memorandum - Phase II (hereinafter referred to as the Phase II 
GDM) and Design Memorandum No. 2 (Recreation Master Plan) were prepared concurrentiy 
and were approved by OCE on 17 July 1975 and 25 September 1975, respectively. The 
reports provided sufficient technical and supporting data to confirm project justification for 
the plan recommended in the Phase I GDM and the supplementary report on the side 
channels system. The reports also provided a reliable cost estimate for the flood control and 
recreation features for the entire project. 

c To satisfy the desires of local interests for an early start sf project construction, 
the Phase I I GDM and the Recreation Master Plan were developed to feature design scope 
for the outlet portion of the project only. Upon approval, the reports were used as the basis 
for preparing plans and specifications for constructin of the outlet. A $3,000,000 contract, 
for construction of the flood control and recreation features for the outlet, (as presented in 
the two reports) was awarded in January 1976. The outlet was completed in December 
1977. 



1.03 LOCAL COOPERATION 

a. As formulated, the project requires local cooperation in the areas of flood control, 
recreation, fish and wildlife and mitigation. 

(1) Flood Control. Assurances pertinent to flood control have been provided by 
local interests and are presented in Design Memorandum No. 1. The current officials 
responsible for flood control are: 

Name Title Address 

Hawley Atkinson Chairman, Board of 
Directors of Flood 
Control District of 

Maricopa County 

603 County Administration 
B ldg. 
11 1 South Third Ave. 

Phoenix. Arizona 85009 

Herbert P. Donald Chief Engineer and General 3335 W. Durango Street 
Manager, Flood Control Phoenix, Arizona 85009 
District of Maricopa County 

(2) Recreation. Resolutions supporting the recreation features of the project were 
included in Design Memorandums No's 1 and 2 and cost sharing agreements have been 
approved by OCE. The Flood Control District of Maricopa County has no responsibilities 
for project recreation development. However, as local sponsor for the flood control features 
of the project the Flood Control District has the responsibility of assuring that the existing 
and proposed recreation features are compatible with the flood control features of the 
project The Flood Control District has also adopted a resolution dated 3 June 1974 
permitting compatible recreational use of its project lands. The current contacts for 
recreation for the inlet area are listed below. 

Name Title Address 

David H. Harris Community Services 3939 Civic Center Plaza 
Department Head, Scottsdale, Arizona 85251 
City of Scorndale 

(3) Fish and Wildlife. The principal State official concerned with fish and wildlife 
associated with the project is: Robert A. Jantzen, Director, Arizona Game and Fish 
Department, 222 West Greenway Road. Phoenix, Arizona 85023. 

(4) Mitigation. The project plan provides for a 100.foot-wide corridor between the 
interceptor channel and the Arizona Canal to preserve the native mesquite in this area and 
to partially mitigate for the loss of vegetation and wildlife habitat 'resulting from 
construction of the inlet. During construction of the interceptor channel mesquite will be 
planted in and adjacent to the channel to provide additional wildlife habitat in  the area. 
Although construction of the interceptor will not begin until the fall of 1978, local interests 
are acquiring permanent rights-of-way for the corridor a t  the present time. Operation and 
maintenance of the corridor will be a responsibility of the City of Scottsdale in cooperation 
with the Arizona Game and Fish Department To further mitigate for loss of wildlife habitat 



II - PROJECT PLAN 

2-01. PROJECT LOCATION. The 206-square-mile Indian Bend Wash drainage basin lies 
entirely within Maricopa County, Arizona. About 24 percent of the area is mountainous and 
the remainder i s  alluvial plains The elevations in the drainage area range from 4,034 feet to 
1,160 feet above mean sea level, with a gradient of about 100 feet per mile in the 
headwaters and about 20 feet per mile a t  the lower end of the wash. The lndian Bend Wash 
project is located along the lower 7.7 miles of the wash and lies entirely within the 
corporate limits of the Cities of Scottsdale and Tempe. A more detailed discussion of the 
topography and geology in the project area is presented in section IV. 

2-02. FLOOD PROBLEM 

a. The Paradise Valley Detention Dikes (see pl. I ) ,  recently constructed by the 
Bureau of Reclamation as part of the Central Arizona Project, provide substantial flood 
protection to the areas below the dikes However, without the protection to be provided by 
the lndian Bend Wash project both Scottsdale and Tempe would still be subject to extensive 
damages fmm floodflows emanating from the drainage areas below the dikes. 

b. Under normal conditions, lndian Bend Wash i s  dry and the Arizona Canal carries 
irrigation water. The area, however, is subject to high intensity rainfall that causes flash 
flooding on lndian Bend Wash. The existing streambed is inadequate in capacity, and during 
floods the overflows cause damage to major urban developments located along the lower 
reaches of the wash. In addition, some of the flows spread across the alluvial plains as 
sheetflow and are intercepted by the right (uphill) levee of the Arizona Canal. The canal 
intercepts runoff from as far east as the Evergreen Wasteway on the Arizona Canal, located 
about 4 miles east of Pima Road, and runoff from the Phoenix Mountains west of lndian 
Bend Wash. This water collects and ponds musing flood damage north and west of the canal. 
Eventually, higher floodflows enter the canal causing overtopping and subsequent breaks in 
the downhill (left) levee. Overtopping and breaks in the canal levee have occurred in the past 
a t  many points along the canal resulting in extensive flooding in Scottsdale. 

2-03. PROJECT DESCRIPTION 

a. Flood Control. The lndian Bend Wash project consists of the indian Bend Wash 
channel, a sidechannel system, and the interceptor channel. The lndian Bend Wash channel 
is subdivided into three reaches; the inlet channel including a siphon to carry Arizona Canal 
irrigation water under lndian Bend Wash; the greenbelt floodway; and the outlet channel. 
The lndian Bend Wash channel is designed to  convey the 100-year project design flood of 
30,000 cfs (future conditions). The greenbelt floodway, between the inlet and outlet 
channels, is an integral part of the total flood control plan. The Federal Government is 
responsible for all project flood control costs except those within the greenbelt floodway. 
The greenbelt floodway, including necessary flood control features to control the 100-year 
flood, is being developed by the City of Sconsdale in cooperation with the Maricopa 
County Flood Control District. All costs for flood control features in the greenbelt 
floodway are the responsibility of local interests. The inlet channel (including the siphon 
and wasteway) together with the interceptor channel and side channels system will alleviate 
the flood problem caused by the Arizona Canal. The inlet levees will collect flows 
originating upstream from lndian Bend Road and direct them to the inlet channel. The 



d. lndian Bend Road Relocation. The inlet chmnel design has been modified to 
provide for construction of channel inlet. levees with a top width of 1.6 feet in lieu of the 
roadway embankmenti for a future bridge as shown in the Phase II GDM.,The design and 
alinement of the levees was coordinated with.. the Flood ~ontrol ' .  District. of Maricopa 
Coclnty, The Flood Control~istHct advises that the design andalinement df the levhesis 
presented herein will minimize bon.fl,ict with local interests' future roadway embankments 
and bridge. Plans for thefuture bridge androadway will. be submitted to  the Los Angeles 
District for approval prior to constr~ction. . . 

- 
e. Changes Upstream From lndian Bend Road. To ensure that floodflows upstream 

from lndian Bend Road would be safely directed to  the inletchannel the plan presented in 
the Phase II GDM provided for construction of a levee on the left bank immediately 
upstream from the existing road. The upstream levee has been deleted from the 
recommended plan because local interests have furnished grading plans which provide for 
filling this area, along with the area west of the wash to an elevation that would confine the 
100-year design flood with adequate freeboard. The revised plan is discussed in section V 
and is shown on plates 5 and 9. 

f. Interceptor Channel. The Phase II GDM, approved in July 1975, assumed that 
portions of floodflows that presently flow southwesterly to  the Arizona Canal and the 
prbposed interceptor channel would be diverted westerly to  lndian Bend Wash through the 
McCormick Ranch development The assumption was made as a result of close coordination 
with the City of Scottsdale, the Flood Control District of Maricopa County and the A-E 
doing the hydrology and hydraulic studies for Kaiser-Aetna (K-A), the developer for 
McCormick Ranch. However, no formal assurances were obtained from local interests that 
the above assumption would be implemented. In February 1977, the City of Scottsdale 
informed the Los Angeles District and the Flood Control District that K-A did not intend to 
divert flows as assumed in the Phase II GDM. A review of the hydrology indicated that this 
change would reduce the level of protection afforded by the interceptor channel to about 
50 years in lieu of the approximate 1OOyear level provided in the Phase II GDM plan. 
Although the subject flows will not be diverted by Kaiser-Aetna, local interests have 
provided letters assuring the Corps of Engineers that detention facilities in lieu of the 
diversion assumed in the Phase II GDM, would be provided prior to completion of the 
interceptor channel. Additional details concerning this proposed change are presented in 
section Ill. 

g. Additional Facilities for Arizona Canal. Subsequent to  completion of the Phase 
II GDM, the Salt River Project (SRP) advised that the presence of the siphon would 
complicate their procedures for draining the canal and removing sediment SRP requested 
that a sluice gate and sediment bmin, upstream from the siphon, be provided to enable them 
to operate and maintain the canal in accordance with their present standards and criteria. 
The addition of these facilities is discussed in further detail in section V. Additional costs 
are reflected in section XI!. 

h. Streamgages. Because of the nature of this project. i.e. the complications posed 
by the  presence of the Arizona Canal, the greenbelt floodway and the contemplated use of 
the entire wash for recreational purposes, it is essential that reliable floodflow records be 
available for local interests' use in operating, maintaining and managing the project. It has 
been determined that the existing U.S.G.S. streamgage, located in the wash upstream from 



Ill - HYDROLOGY 

301. INTRODUCTION. This 'section presents resuits of hydrologic studies related to 
the inlet channel for lndian Bend Wask,Also pre&n'ted. i sa  brief discussion of the impaca 
due t o  revised local interest diainage plans whichlaffect the interceptor channel (see 
paragraph 2-04 herein), Hydrology for the design o f  the inlet channel isoutlined in the 
previous lndian Bend Wash Design Memorandums The. lOOyear flood hydrographs which 
were the basis for the design of the inlet '  are shown on plate 4A.  ~ G i s i o n  of the 100-year 
discharge at the interceptor (Table 3 1) has n o t  changed the :loo-year design discharge of 
30,000 cfs for the inlet channel. Peak discharges. volumes and contemporaneous discharges 
used for the design of the inlet channel side drainage structures are also presented. Allside 
drainage dixharges computed for this report represent future (year 2077) conditions. 

3 0 2  PREVIOUS REPORTS 

a. Two reports published by  the Corps of Engineers are cited as references: 

(1) "Gila River Basin, New River and Phoenix City Streams, Arizona, Design 
Memorandum No. 2, Hydrology, Part 1, October 1974." 

(2) "Gila River Basin, lndian Bend Wash, Design Memorandum No. 1, General Design 
Memorandum Phase II. Project Design for lndian Bend Wash, May 1975." 

303. INTERCEPTOR CHANNEL Discharges a t  the lndian Bend Wash inlet emanate 
from two sub-watersheds lndian Bend Wash watershed and the interceptor watershed. The 
interceptor channel discharge-frequency values presented in  table 4 1  of reference 302a12) 
have been amended as per table 3 1  herein because the McCormick Ranch diversion channel 
assumed t o  be in place in  the Phase II GDM studies (see para. 2-Oaf) wtll not be built. Also 
additional information has permitted better definition o f  routing chiracteristics and 
conveyance capacities along the Arizona Canal. In addition, the Bureau of Reclamation has 
recently provided design information on the proposed reach 12 o f  the Granite Reef 
Aqueduct for the Central Arizona Project (CAP). The interceptor watershed subareas and 
the CAP facilities to be located within the watershed are shown on plate 48 .  Without the 
assumed McCormick Ranch diversion along Shea Boulevard the 100-year design discharge 
for the interceptor would increase t o  11,700 cfs The revised 100-yew peak discharges at  the 
interceptor inlet for several conditions are shown in table 31. T o  reduce the 100-yes peak 
discharge t o  8,000 cfs, it is necessary t o  attenuate and/or detain floodflows from subareas 
2.4 (pl. 48).  

The City of Scottsdale and the Flood'Control District of Maricopa County have given 
formal assurances t o  the Corps that detention facilities would. be provided which would 
reduce the contributing floodflows from subareas 2-4 (pl. 48) .  This plan w u l d  be 
implemented by  providing either a 400 ac-ft detention basin with a 200 cfs outlet at CP 
102; or a 400 ac;ft capacity detention basin wi th a 200 cfs outlet located at CP 103 together 
with a smaller 50 ac-ft capacity detention basin with a 200 cfs outlet at CP 102 or 
equivalent detention storage located in subarea 2 Table 3 2  lists the lOQyear subarea 
hydrographs, table 3 3  lists the 10Qyear subarea hydrographs combined and routed to the 
interceptor inlet wi th detention i n  subareas 2-4. Detailed hydrology for the interceptor will 
be incorporated in Design Memorandum No. 4. 



portion of the Indian Bend Wash watershed permitted determination of a standard project 
flood peak discharge at  CP 310 with residual rainfall wer the inlet subareas. The 100year 
flood hydrographs were computed ming the relationships developed in reference 502a(l), 
namely the ratio of the lOOyear flood to standard project flood for an urbanized area. 
Table 3 6  summarizes the contemporaneous discharge values for Indian Bend Wash a t  CP 
310 and the inlet side drainage areas. 

TABLE 31 

lOOYear Peak Dischargesat Interceptor Inlet, Future Conditions 

1 
All flows reach interceptor With Aqueduct 

2 
With aqueduct, dike 

3 

and dike and detention structures 

11,700 11,000 8,000 

Represents maximum runoff a t  CP 101 with the hypothetical condition of no overtopping 
of the Arizona Canal south levee, without CAP in reach 12 (Granite Reef Aqueduct, dikes 
overchutes etc.) and without detention facilities to be constructed by local interests 

2 Represents maximum runoff a t  CP 101 where the s u t h  levee can be overtopped and with 
the aqueduct and dike (CAP) in place. 

<. 
. . . . .  

3 Same as 2 plus detention storage at CP 103 and detention storage a t  CP 102 or detention 
storage in subarea 2. 

. . - .. . . 



TABLE 33 

Intercepw Subsea Hydmpryh Cambind 
to CP 101; lOOyear Flood 

and R a n d  

Period 
(l5Min.l 

Subarea Subarea Submol 
$8 1 S u b a ~ s  

1. 58 

'Puk - 7 4 M  dt which sxceaarmnal a d  wsrbank woasiw of 7.000ch at 
Sstirm W O O .  Floas len than 1.000 clr a n  nnvsved to intercoptar. F l o w  

' inexceaot  7.OWch ovmop w t h  twes and uael s~th 



T A B L E  35 

Inlet Side Drains 

100 Year Peak Discharges and Volumes, Future Conditions 

Concentration Drainage Peak Discharge Volume 
Point Area (cfs) (acf t )  

(sl mi)  
30 1 .I53 230 19 
302 .048 80 6 
303 .297 950 35 
308 .993 1,040 122 
31 1 .270 430 36 

T A B L E  36 

100 Year Peak and Contemporaneous Discharges 

A t  the confluence of lndian Bend Wash and the ln let  Side Drainage Subareas wi th  local 
storm centered over inlet subareas (31-39) and residual rainfall over lndian Bend Wash. 

Concentration Drainage Peak Discharge Contemporaneous 
Point  Area ( c k )  Discharge 

(sq mi )  ( c k )  

A t  the confluence o f  lndian Bend Wash and the lnlet Side Drainage Subareas wi th local 
storm centered over lndian Bend Wash a t  CP 310. 

Concentration Drainage Peak Discharge Contemporaneous 
Point Area (cfs) Discharge 

Isq mi) (cfs) 



404. SUBSIDENCE. No major subsidence or earth fissures have occured in the 
Scottsdale-Paradise Valley area. Data presented by the United States Department of the 
Interior Geological Survey in an undated report titled, "Investigation of Vertical 
Displacement of Ground Surface Phoenix-Mesa Arizona", indicate an estimated subsidence 
of 0.4 f t  near the north end of the project measured from 19481967 surveys and an 
increase in elevation of approximately 0.2 f t  near the south end of the project measured 
from 1933-1962 surveys. Estimates of latest surveys, based on adjusted U.S. Coast and 
Geodetic Survey level data for 19481967, indicate that only a slight am0un.t of subsidence 
of less than 1 f t  has occurred in the vicinity of the site. See "Land Subsidence and Earth 
Fissures in Alluvial Deposits in Phoenix Area, Arizona" by H. H. Shumann, 1974. This data 
was based on water level declines, geographic and geophysical dam. 

Future subsidence at  the site of the improvements should not exceed the total ~.. .... 
I - . "; amount of subsidence that has occurred. Since no damage related to  subsidence h a  been , 

reported to any existing structures near the site, and considering the nature of the proposed 
structural improvements of this project, nosignificant adverse impact is anticipated from 
differential settlement due to subsidence. 

405. SEISMICITY. Earthquake records indicate that  Arizona i s  outside the 
circum-Pacific belt that includes the Pacific Coast and adjacent parts of the Western 
Mountain Region of the United States Thirty-nine earthquakes of maximum intensity IV to 
VI (modified-Mercalli intensity scale) have occurred within a 15Qmile radiusof the project 
area from 1852 through 1974, see plate 21. The largest known earthquake in the state's 
history was one of intensity V l l l  recorded in 1910 some 75 miles northeastof Flagstaff and f 
approximately 190 miles from the project area. I 

a. Two earthquakes of maximum intensity IV were reported within a Wmile radius 
of project area between 1875 and 1974. 

b. Seven earthquakes of intensity IV to  V were reported between 1922 and 1973 
within a 50 to lOOrnile radius. 

c. Twenty-seven earthquakes of intensities IV t oV I  were reported between 1906 and 
1974 within a 100 to 150-mile radius. One of the most significant faults within 100 miles of 
Phoenix, i s  approximately 33 miles long and is located north-northeast of Globe, Arizona. 

d. The project site i s  in Zone 2 according to the Seismic Zone Map of Contiguous i , . :  . .  

States in ER 11 10.2-1806, dated 30 April 197.7. An evaluationof the geologic and seismic 1: :. 

conditions within a 150mile radius of the project site indicates that this is an area of low 
seismicity. 

Soils and Materials 

406. Fl ELD INVESTIGATIONS. Field investigations were conducted during March 
1974 and January 1977 in order to determine the nature of materials that would be 
encountered during construction and to evaluate the foundation conditions for the inlet and 
major proposed struciures in Indian School Park. Results of field investigations for lndian 
School Park are presented in this report because righbof-entry for field investigations were 
not furnished by local interests in time for results to be included in Supplemental Report 

i No. 2 to the Recreation Master Plan. Investigations included bucket auger drilling with 
continuous standard penetration tests, backhoe trenching with random in-place density tests 



409. DESIGN VALUES 
I 

a. Unit Weights. The values in table 4 2  were adopted for design of flood control 
facilities. They are based on results of classification tests, cornpaction studies, and density 
tes ts  conducted for this project; and detailed laboratory tests conducted forothbr projects 
using similar materials. 

TABLE 4 2  

Unit Weights and Friction Angles 

Unit Weights (pcf) lntemal Friction i 

Dry Drained Saturated Angle (deg) 

Levee fills 102 112 126 30 
Foundations 95 105 122 26 
Backfills 105 118 128 * 

* See table 4 3  for equivalent fluid pressures. 

b. Backfills. Adopted equivalent fluid pressures for backfill reflect the availability 
of only cohesive soils within the inlet and greenbelt areas. Earth pressures were derived by t 

i taking into account the residual lateral pressures produced by compaction and the yielding 
characteristics of the proposed structures. The design values from backfills are given in table i 

43. 

TABLE 4 3  

Equivalent Fluid Pressures (pcf) 

Moist Saturated Submerged 

Yielding walls 54 58 30 
Norryielding walls 88 96 58 

c. Foundation Design. Building and Wall Foundations. Proposed structures would 
be supported by spread and continuous footings or thickened-edge slabtype foundations a 

based at a minimum depth of 18 inches below finished grade. The footings would undergo 
maximum settlements of 112 inch and maximum differential settlemen6 of 112 inch when 
based on undisturbed native material or on compacted fill. The allowable wi l  bearing 
pressure would be 1,500 psf and may be increased 750 psf for each foot below minimum 
depth not to exceed a maximum of 3,000 psf. A one-third increase in soil bearing pressure 
may be used when considering dead load plus maximum live load. The allowable passive 
lateral soil pressure would be 400 psf per foot of depth. All fill Or bzkf i l l  placed under 
structures would be compacted to at least 100 percent of maximum density. (D-698.70) 

d. Balance Factors. For earthwork or material distribution computations, a balance 
factor of 0.87 ww ld  be used when converting bank volumes into compacted volumes. The 
factor would apply to all areas of the project and would take into account loss of material 
during handling. 



c. Levees and Embankments Levees and embankments would be constructed of 
materials obtained from required excavations and would consist predominantly of cohesive 1 
soils. Fills would be compacted to at least 90 percent of maximum density for cohesive soils 
and to 95 percent of maximum density for cohesionless soils, as determined by ASTM test 
method 69870. Structural geometry of the levees would also include a 16-foot wide berm 
and a 1V to  2H backslope. Landscape fill and topsoil would be placed on a 1V to 4H slope 
on the channel side of the levee to accommodate plantings for esthetic treatment 

d. Backfill Compaction Requirements. In.general, backfill would consist of material 
obtained from required excavations Material types would be designated as cohesive or 
cohesionless soil. Compaction by flooding would not be permitted. Cohesionlea soil is 
unavailable from the inlet excavations Table 4 4  lists the compaction requirements (ASTM 
method D 69870) for fills and backfills for the proposed structures. 

i : ' -: 
: 

TABLE 4 4  

Compaction Requirements (ASTM D 69870) 

Feature 

Abutments 
Footings and slabs 
Walls 
Invert 
Drop structures 
Siahon 

Cohesive Soils Cohesionless Soils 
(% max. density) (% max. density) 

* Only cohesive soils would be used as backfill for the siphon and drop structures. 

e. Indian School Park Lake Lining. Materials t o  be used for the lake lining would 
consist of sandy clay (CL) and would be obtained from desigmted required excavation 
areas. The materials would be mixed with sodium chloride, moistened and compacted. 
Suitable materials would be selected and stockpiled. Sodium Chloride, which may be rock 
salt, will be finely ground having at least 95 percent passing the No. 30 sieve and less than 5 
percent passing the No. 100 sieve. Chemical composition shall not be less than 97% sodium 
chloride. The salt will be uniformly blended with the designated select material. The 
soil-sodium chloride mixture will consist of 0.270 percent by weight of NaCl 
(approximately 6,200 pounds) per acre per 6 inches of compacted sealing blanket A t  the 
time of compaction the material would be a t  approximately optimum moisture. The lining 
would be compacted to a t  least 95 percent of maximum density (ASTM-D 698) and would 
consist of three &inch layers. 

4-11. UPLIFT. For floodwall and siphon structural design, uplift computations would 
be in accordance with procedures outlined in EM 111@2-2501, Wall Design - F lwd Walls. 
Safety factors against uplift would be conservative due t o  the combination of short duration 
floods and existing low permeability foundatien soils Inasmuch as the siphon would be 
periodically emptied for maintenance purposes, future recreation lakes within the channel 
would be constructed a t  least 100 feet from the siphon t o  insure against seepage uplift 



Their locations are shown on plate 25. Information on these aggregate sources is given in 
index 2 and 3, for latitude 33 degrees N. and 1.1 1 degrees W., and in indexes 2,4, 6, and 7 '1 
for latitude 33 degrees N. and longitude 112 degrees W; of the Waterways Experiment 
Station Technical Memorandum N a  6370, September 1953, titled "Test Data, Concrete 
Aggregates in Continental United States," Volume 1, Area 3, Western United States. The 
previous testing performed on coarse and fine aggregates from plants alo'ng the Salt River 
indicated potentially reactive materials; however, the materials have been used extensively 
for various civil works and military projects in the area and have produced concrete with 
suitable service records. Commercial plants along the Agua Fria River and the Salt River will 
be listed as concrete aggregate sources in the project specifications 

c. Cement Type II, low alkali cement suitablefor concrete construction wouldbe 
.~.,, .. . 

available from cement plants a t  Clarkdale, about 100 miles north of the project site; or at ; . .  . .  :: . 
Rillito, about 120 miles southeast of the project site. 

d. Stonework. There are no known operating hard rock qUaKy sites in the vicinity 
of the project Cobblestones that would meet the requirements for stonework could be 
obtained from rock processing plants along the Salt River in the Phoenix metropolitan area. 
The maximum size stone available would be about 3 feet in diameter. 



. . 
\ c. Alinement and cross sections. The channel would be partly entrenched and 

would generally follow the existing wash from Indian Bend Road to McDonald Drive. 1 6 Because of righbof-way constraints, the channel is not always symhetriul about a 
common centerline. A project control line has therefore been established to delineate the 
channel alinement. The project control line would have one curve with a deflection angle of 
23a38'-27" and a radius of 4,000 feet. The inlet channel would be trapezoidal in cross 
section with base widths ranging from about 420 feet to 640 feet The invert would 
generally be V-shaped with the mid point being 2 feet below the elevation a t  the me of the 
side slopes. The V-shaped invert would provide capacity for low flows and would probaMy 
be modified in the future by local interests t o  be compatible with the design of the 
proposed golf course. Riprap on the side slopes would be placed on a 1V to 25H slope. For 
landscaping purposes the riprap would generally be covered with fill and topsoil placed on a 
1V to 4H slope. . . . . 

< ~: 

d. Right~of-way restrictions along the constricted reach from Station 385+00 to 
McDonald Drive necessitated use of vertical concrete walls on the left and right banks of the 
channel. A low vertical wall would also be required near the hotel complex along the right 
bank for similar reasons 

e. Invert gradient. Local interests have done considerable excavation within the 
project area in anticipation of the construction of the inlet channel. The inlet channel grades 
would vary from 0.0012 to 0.00184. 

, 
f. Water surface computations. Hydraulic computations for the water surface .; 

profile (pls 7-8) were based on the reach method, using Manning's formula, and on the 
HEC-2 computer program.' Contraction and expansion coefficients of Cl2 and 0.4, 

i 
respectively, were used in the hydraulic analysis. Values of n=0.045 and n=0.030 were Osed 
for establishing top of channel bank elevations and for computing design velocities, 
respectively. The n value of 0.045 reflects the construction of a proposed golf course, 
including landscaping, in theinlet channel by local interests. The existing lake a t  the hotel 
complex was assumed to be filled with sediment and debris The higher n value of 0.045 was' 
used in this area to allow for losses caused by the piers supporting the hotel. 

g. The following conditions for the future golf course were assumed for computing 
the water surface elevations: (1) mounds would be at a maximum height of 3 feet and a 
maximum width of 100 feet perpendicular to the flow; (2) one mound in a Vansverse 
section from station 383+60 to about station 377+00, and not more than two mounds in  a i, a 

transverse section from Station 415+00 to about Station 383+00; (3) no mounds or 
obstructions would be located in the constricted section downstream from Station 377+00; 
(4) longitudinal lengths of the mounds would not exceed 200 feer; (5) distance between 
mounds would be not less than 300 feet; and (6) sand traps, lakes, and mounds would not 
be allowed within 50 feet of the revetted side slopes of the inlet channel. 

h. Development plans for the future golf course should be in accordance with the 
conditions assumed in subparagraph g. All plans for the golf course would be subject to 
approval by the Flood Control District 



on McDonald Drive and into the greenbelt floodway. The remaining 1 3 , m  cfs would be 

3 flowing through the existing low-flow bridge. Local interests have constructed a low-flow I 
channel downstream of McDonald Drive bridge in the greenbelt floodway. The capacity of 
this channel ranges from 8,000 cfs at the bridge to 4,000 cfs a t  some distance downstream 
of the bridge. 

o. Freeboard. The top of levees a t  the drop structure would provide a minimum 
freeboard of 3.0 f t  a t  the standard project flood of 62,000 cfs (future conditions). The top 
of channel walls would be set at a minimum of 1.0 f t  above the water surface elevation of 
the standard project flood discharge of 62,000 cfs. The top of the inlet channel banks was 
set to provide a minimum freeboard of 3.0 f t a t  the lOOyear design discharge of 30,M)O cfs. 
During construction of the inlet channel the areas adjacent to  the left bank would be filled 
to the top of the channel bank. Areas adjacent to the right bank of the channel would be 
filled to the elevation of the 100-year water surface (future conditions). During construction 
of the interceptor channel the following year the right bank areas of the inlet channel would 
be filled to the top of the bank (see plate 10). The top of the channel banks would provide 
1.0 ft of freeboard at  the standird project flood discharge of 42,MX) cfs under present 
conditions. 

p. Bridges The proposed Indian Bend Road bridge a t  about Station 423+70 is to 
be designed and constructed in the future by local interests. For the hydraulic analysis the 
following data was used: (1) base width would be 300 feet perpendicular to the flow with 
section side slopes of 1V to 2.5H; and (2) seven 1.5 ft thick piers as proposed by local 
interests would be alined with the direction of flow. The soffit elevation of the bridge would 6' 
be set not lower than elevation 1,286.5 f t  This would provide 6.0 ft freeboard at the I 
100yr. design discharge of 30,000 cfs. Freeboard a t  the standard project flood of 62,000 
cfs would be about 20 ff Flow through the proposed Indian Bend Road bridge with 2 feet 
of debris on each face of the pier would be Class A. A velocity of flow of 11 feet per second 
would prevail at  the design discharge of 30,000 cfs. 

q The existing low-flow bridge a t  McDonald Drive would accomodate 8,000 cfs. The 
bridge has a total length of about 213 feet and is supported on 3 piers. Four feet of debris 
accumulation at each pier was assumed in the hydraulic analysis 

r. Existing hotel complex. The existing structure extends about 145 feet into the 
inlet channel and is supported on five piers. The bottom of the hotel overhang is a t  elevation 
1,286.4 f t  Freeboard a t  the standard project flood of 62,000 cfs and the 100-year flood of 
30,000 cfs would be about 3 feet and 7.5 feet respectively. 

. 

s Stone Revetment. Critical design values occur at Station 375+00 where the 
velocity of flow i s  about 10 feet per second at  aflow depth of about 8.9ft for a roughness 
coefficient of n = .03. The local boundary shear for riprap on 1V to 2.5H side slope would 
be 1.8 lb/ft2. A riprap thickness of 15 inches with a gradation of W (50) maximum of 60 
1b/ft2 and a W (50) minimum of 35 lblft2 would providea design shearvalue of 2 1  lblft2. 
A minimum riprap thickness of 15 inches would be used to revet the side slopes of the inlet 
channel. 



TABLE 5-1 

PERTINENT INFORMATION ON SIDE-DRAINAGE INVESTIGATION - INDIAN BEND WASH INLET CHANNEL I 
- 
DRAIF 

NO. 
- 

1 

2 

3 

- 
- 

Ir 

- 

5 

L E F T  AND RIGHT B A N G  

SUBAREA T O T A L .  SIDE-DRAINAGE REQUIREMENTS 
DISCHARGE Q INDIVIDUAL REMARKS DISPOSITION OF EXCESS FLOW 

NAME S I Z E  PEAK . - Q DESCRIPTION STATION 

I I I I RIGHT RAHK 1 I I 

' S u b c e l l  designated m Plate 3. 

** Buaa on loo-.lo- atom. 

**. Busd on fiws i rm subareas 31-39 cmiy.  There muld bs na blockage t o  additimal flevn under  resent conditions. 



(5) The open channel section for the siphon outlet works would have divider walls 
separating flows from each of the three siphon boxes Each of the separate channels would i 

have a base width of 10 feet a t  the siphon box, transitioning to a base width of 20 feet 
Transition length would be 83 feet Stop log slots would be provided a t  the end of each 
channel at Station 12+99.23. A concrete lined trapezoidal channel with a base width of 62 
feet and side slopes of 1V to 1H would extend 412 feet downstream from Station 12+99.23 
to Station 8+87 where it meets the existing canal. The right bank of the canal would be 
lined with concrete for and additional 300 feet downstream to protect against erosion. 

(6) Dewatering sumps a t  the low point of the siphon boxes would be provided. 
Access manholes for each siphon box would be located near the toe of the side Jopesof the 
inlet channel a t  the request of SRP. 

(7) The hydraulic analysis for the siphon structure i s  based on the design canal flow 
of 2,000 cfs. Backwater studies, beginning a t  the canal control structure at Scottsdale Road 
and using the HEG2 computer program and field survey cross sections, established a water 
surface elevation of 1,278.4 f t  a t  Station 8+87. Roughness coefficient n values of 0.024 and 
0.014, respectively, were applied for the existing canal reach and the concrete lined 
trapezoidal channel for the outlet works Expansion coefficients of 0.3 for a b ~ p t  
transitions and 0.2 for gradual transitions, and a contraction coefficient of 0.1 were applied 
in computing the siphon structure losses. A roughness coefficient n value of a012 was used 
for the covered siphon boxes. 

(8) Head losses for the design of the siphon (0 = 2,000 cfs) from Station 8+87 to 
Station 26+50 are shown in table 52. 

TABLE 5 2  

Siphon Head Losses 

Outlet works 
friction 
others* 

Covered box: 
friction 
others* 

Inlet works: 
friction 
others* 

Total head loss 

'Others include losses from expansion, contractions, gate slots, 
and trash rack. Bend losses are negligible. 

Head Loss (f t) 

.766ft (use 0.8 f t )  



establishing: (1) that the lOOyear frequency flood capacity is maintained; (2) that  
minimum floor elevations are above the lOOyear water surface elevation for residential I 

structures and above or protected from the 100year water surface elevation for non 
residential structures; and (3) t ha t  there i s  no substantial hazard to either the proposed 
improvements or to adjoining property. In recognition of the city's ordinance the Flood 
Control District of Maricopa County requested the Corps to  reevaluate the hydraulics for 
the greenbelt floodway without confining the flows within a designated floodway as 
originally defined by encroachment lines in  accordance with the Flood Control District's 
request the hydraulic analysis for the greenbelt floodway in this report (pls 29-32) 
establishes the unconfined limits of the design discharge of 30,000 cfs, except in areas where 
containment by flood protective measures is required to prevent significant flood damages 
to existing developments i 

b. The required flood control measures in the geenbelt flqodway are the 
responsibility of local interests. The Corps' involvement in the greenbelt floodway is limited 
to development of recreation fmtures and providing technical assistance, at local interests 
request, in maintaining the integrity of the greenbelt floodway to  convey the design 
discharge of 30,000 cfs. The Corps has analyzed the hydraulics for the greenbelt floodway 
in this report primarily to assist local interests in identifying deficient areas where flood 
protective measures would be required. Deficient areas that were found to  exist at  the time 
of this report are identified on plates 29 through 3 2  Those areas identified would require 
flood protective measures This does not preclude the requirements for providing proper I 

flood protective works for additional areas that are later found to be deficient The Flood 
Control District of Maricopa County, under provisions of the section 221 agreement (Public 
Law 91-61 I ) ,  has the responsibility of providing adequate flood protective works in the 
greenbelt floodway in order to ensure the safe passage of the design discharge of 30,000 cfs 
without signficant flood damages. 

c. The computed water surface profile reflects physical conditions as they existed in 
the greenbelt floodway, as of January 1976, except for the following assumptions and 
modifications: 

(1) Deficiencies in the greenbelt floodway, identified and discussed in subsequent 
paragraphs, are rectified. 

i 

(2) The McDowell Plaza (formerly Hohokam Plaza) recreation development is in 
place. 

(3) The proposed El Dorado Dike is in place in accordance with the most recent 
drawings (August 1977) submitted by local interests for review. 

(4) The proposed excavated golf course between Thomas Road and Indian School 
Road is in place in accordance with the most recent preliminary grading plans (September 
1977) submitted by'local interests for review. 



3 (3) McDowell Plaza (Station 152+31 to Station 160+00). The proposed recreation 
development, assumed to be in place, i s  located immediately upstream of McDowell Road 1 
bridge. The City of Scottsdale has constructed a concrete si l l  3 feet in height about 30 feet 
upstream from the bridge. An opening about 18 feet wide is provided at the west end of the 
sill for channeling low flows. 

(4) In essence, the grading for McDowell Plaza creates two flow paths separated by 
high ground. The festival plaza, stage, and primary parking area are located within the west 
flow path. A stepped drop structure, which would also serve as a seating area for the stage, is 
located at the north, or upstream, end of the west path. A parking lot within the east path 
would be used primarily by maintenance and service vehicles A swale in an east-west 
direction along the  northern limits of the recreation development would direct low flows up 
to about 2,000 cfs to the west path. Flows in the w a l e  are directed to a low-flow channel i 

adjacent to the parking lot. A t  a discharge of 2,000 cfs floodwaters in theswale would flow 
into the low-flow channel with the excess spilling over the stepped drop structure and 
flowing through the festival plaza area a t  an average depth of about 1 foot (Sta. 157+00) 
and at  a velocity of about 3 feet per second. A drop strucmre for the low-flow channel is 
provided near the north end of the parking l o t  Depth of flow (Sta. 157+00) in the low-flow 
channel would be about 3.3 f t  a t  a velocity of about 7 feet per second. The west parking lot 
would be located above the water surface elevation for 2,000 cfz Backwater caused by the 
concrete si l l  at McDowell Bridge would pond water to  elevation 1,200 feet in the east path. 
Floodwaters would be flowing about 2 feet deep over the concrete si l l  a t  a discharge of i - 
2,000 cfs. The following coefficient of rougnness n values were applied in McDowell Plaza: 1 

(a) n = .045 Along the slopes of the east and west banks. 

(b) n = .03 Along the parking lots. 

(c) n = .04 Along the festival plaza area. 

(d) n = .07 Along the middle (high ground) where the trees are 
concentrated. 

(5) The waer surface profile in the park area at the design discharge of 30,000 cfs is 
presented on plate 32. Average velocity of flow through the recreation area would be about 
6 feet per second. The structure for the restooms and maintenance storage would be located 
about 2 feet above the design water surface elevation. 

(6) Baseball Field Fences in the Vicinity of Station 170+00. The outfield chain link 
fences have been removed by the City of Scottsdale. The area occupied by the backstop 
fences was excluded from the conveyance section in computing the water surface elevations. 

(7) El Dorado Park Dike. This dike, proposed for construction by the City of 
Scottsdale, generally extends from the upstream end of McDowell Plaza (Sta. 160t00) to 

i Murray Lane (Sta. 183+00). The top of the proposed dike, based on the most recent plans 



3 (15) lndian School Road (Station 260t72)-Right Bank. Flood protective works I 
would be required to prevent floodwaters from escaping along lndian School Road. Local 
interests would develop plans to raise lndian School Road a t  the right bank of the greenbelt 
channel and m construct tieback levees to confine the design discharge of 30,000 cfs. The 
plans would include appropriate interior drainage facilities 

(16) lndian School Road (Station 260t72)-Left Bank. Three commercial buildings 
immediately north of lndian School Road would be flooded to a depth ranging from abmt 
1 f t  to 3.5 f t  Local interests have proposed to floodproof two of these buildings and to 
obtain flow easements for the other, a service station, located nearest the wash. Local 
interests would develop and institute the necessary floodproofing plans Local interests have 
been notified that comfort stations, fuel facilities, grease traps and other possible sources of 
pollutants that could contaminate the floodwaters during floods must be floodproofed. 

(17) lndian School Park Recreation Development - lndian School Road to 
Camelback Road. The floodway would generally be excavated about two to  three feet 
below the existing grade. The park would, among other recreation facilities, have four 
baseball fields with backstops and baseline fences The baseline fences would be designed to 
permit lifting the fences out of the floodpath. The tennis courts would be constructed at 
elevations not less than two feet below the water surface elevation for the 30,000 cfs 
discharge. Plate 30 presents the water surface profiles with and without the recreation park 
in place. The hydrxllic analysis was based on preliminary plans for the park. The following 
was assumed for hydraulic computations: 

(a) The areas occupied by the  baseball backstop fences would not convey flows. ; 

(b) The baseline fences for the ballfields would be lifted out of the path of 
floodflows. 

(c) Areas occupied by the elevated tennis courts (east bank) would not convey flows 

(d) The proposed lndian School Road low flow bridge is in place. 

(e) The lakes would be filled with sediment and debris 

(18) Coefficient of roughness values ranging from n=.035 t o  n=.07 were used in the 
hydraulic computations. 

(19) Local interests wwld provide a continuous 4,000 cfs capacity low-flow channel 
extending from McDonald Drive to lndian School Road, with proposed low-flovr bridges at 
Chaparral Road, Camelback Road, and lndian School Road The construction of these 
low-flow facilities would provide the lndian School Park recreation developments with 
protection from floodflows ranging up to 4,000 cfs (&year flood under future conditions). 

(20) lndian School Road (Station 260+72) to Station 274+0(1Right Bank. An 
existing slump wall extends about 1,080 feet north from lndian School Road between the 
existing low-flow channel and the residential tract a t  the right bank of the floodway. Wall 
heiaht ranaes uw to about 5.3 f t  on the channel side and up toabout 3.0 f t  on the land side. 



Y 
(28) Existing Drains Terminating at the Greenbelt Floodway. Existing drains which 

discharge into the greenbelt floodway and subject to backflow conditions would be I 
modified by local interests. Local interests should recognize that temporaw ponding could 
occur during high stages of floodflows in the Indian Bend Wash greenbelt floodway. 

(29) Developed Areas in Floodway. Some of the developed areas that are within t h e  
overflow limits of the 30,000 cfs discharge, as indicated on plates 29 through 32, are not 
classified as deficient areas because the floor level of these developments, based on field 
survey data, were found to be abwe the design water surface elevation. Requirements for 
flowage easements for the developed areas within the 30,000 cfs overflow limits are under 
consideration by the Maricopa County Flood Control District 



Table 6 1  (Continued) 

Reinforcing Steel, grade 40 

Allowable tensile strength: 

For retaining walls, floodwalls, and 
siphon structure fs = 20,000 psi 

For siphon structure under bursting heads 
between 16 f t  and 22 f t  fs = 17,000 psi 

Modulus of elasticity Es = 29,000,000 psi 

Prestressed Concrete: 
Concrete 

Compressive,strength of concrete a t  28 days 
~ o m ~ r e s i v e  strength of concrete a t  time of 
initial prestress 

Modulus of elasticity of concrete 
Modulus of elasticity of co.ncrete at time 
of initial prestress 

Prestressing steel ,~ 

Ultimate strengthof prestressing steel , ' 

Initial tensioning stress in prestressing 
steel' 

Effective stress in prestressing steel 
after losses 

Steel: 
Structural steel A-36 
Yield strength 
Allowable tensile stress 
Allowable bending stress 
Allowable shear stress 

Weights and Properties 
Concrete weight 
Water weight 

f ci = 3,500 psi 
Ec = 4,300 Ksi 

Eci = 3,600 Ksi 

f s = 270 Ksi 

fsi = 0.7 Y s 
= 189 Ksi 

fse = 0.8 fsi 
= 151 Ksi 

Fy = 36 Ksi 
F t  = 0.60 Fy = 22 Ksi 
Fb-0.66 Fy = 24 Ksi 
Fv = 0.40 Fy = 14.5 Ksi 

150 pcf 
62.5 ljcf 

NOTE: The weights and properties of soils are presented in section IV: 



(31 Outlet Structure. The outlet structure design would be the same as for the inlet I 
Y structure. 

b. Wasteway Structure. The wmteway structure includes a rectangular concrete 
channel and a gate structure to support three radial gates. 

(1) Rectangular Channel Walls. The rectangular channel walls would be designed as 
L-type walls in accordance with the design presented herein for the inlet structure. 

(2) Gate Structure. The gate structure for the wmteway would consist of three 
chambers, open a t  the top, and would be designed by SRP in accordance with standard 
practice. The three radial gates from the existing wasteway structure would be salvaged and 
installed a t  the new location shown on plate 9. Details for the gate structures and radial 
gates are shown on plates 17 and 18. , 

c. Channel Walls. All inlet channel walls would be designed as T-type walls. The 
walls would be designed for the same loading conditions as the siphon inlet and outlet 
structures except that 100 percent uplift forces due to hydrostatic pressures, would be 
considered for design of the left wall between Station 387+40 and Station 374+00. 

d Wasteway Bridge. The bridge would have a clear roadway width of 18 feet and 
would be built on a skew angle of 3 8 ° 4 ~ 1 ~ ' .  Two spans of about 41 feet each would be 
supported by a 9 f t  6 inch high central pier and the twoabutments which would be part of 
the channel walls In order to eliminate fixity and thereby minimize the size of the supports, 
the spans would bear on elastomeric pads. Each span would comprise three 36 inch-deep 

3 
prestressed concrete I girders spaced 7 ft 3 inches center to center, with a 8114 inch thick 
cast-in-place concrete deck. The design live load would be HS 2044. Cast-in-place concrete 
handrails 2 f t  9 inches high would be provided on top of the 9 inch high cmcrete curbs. 

e. Side Drainage Svuctures Various sizes of drainage pipes would be provided to 
drain concentrated ponding ares and to connect street drainage facilities to the the 
proposed channel improvements. The design loads for pipes would be determined by 
combining an HS 2044 live load and the load due to the weight of fill over the pipes. Inlet 
and outlet structures would be designed in accordance with the design requirements for 
channel walls. 



VIII - ESTHETICTREATMENT AND RECREATION 

Esthetics 
. . 

801. GENERAL. The feature design for beautification of the inlet channel presented 
herein has been prepared in accordance with EM 11 10-2-38. The basic concept for project 
beautification w& presented in  the Phase I GDM. Feature design for the outlet channel was 
presented, in the Phase II GDM and feature design for the interceptor 'and side channels 
system will be developed and presented in Design Memorandum No. 4. A l l  ~ s t s  for 
beautification. of the inlet channel, ad shown in table 12-1, are considered to be flood 
control costs to be paid for by the Federal Government. 

8 0 2  BEAUTIFICATION PLAN. The basic concept (see pls. 26 and 27) fd. 
beautification of the inlet channel has been to  select a planting plan that would minimize 
the detrimental visual effects of the flood control project on the surrounding mvironment, 
provide food and cover for wildlife and be compatible with the hydraulic design for the inlet 
channel. This has been accomplished for the most part through planting with native and 
climate adapted trees, shrubs and grasses. 

a. Plant Selection. The plants selected for beautification of the inlet channel are 
native to desert wash plant communities and associated desert plant communities. They 
were selected on the basis of their food value (see table 81) and cover value for wildlife as 
well as their hardiness t o  fluctuating desert conditions. 

(1) Plants with food value, selected for the inlet channel, include mesquite, saltbush, 
paloverde, desert willow and desert sunflower. 

(2) Plants with wildlife cover value include mesquite, saltbush, paloverde, ironwood, 
desert willow, desert sunflower. and smoketree. 

b. Landscaping Plan. Trees would be planted on the channel invert and along the 
channel banks between the access maintenance roads and the channel rights-of-way. Trees to 
be planted on the channel invert would be arranged and spaced t o  minimize impedance to 
floodflows Because of hydraulic design considerations no trees would be planted on the 
channel side stopes However, low-lying shrubs would be permitted. See table 8 2  for 
complete list of trees to be planted in the inlet area 

(11 A seed mixture consisting of native grasses and shrubs would be seeded in the 
channel invert and side slopes. The same seed mixture would be seeded between the access 
road and the  project rights-of-way. See table 8 3  for inlet channel seed mix. 

c. Floodwall. The project plans provide for esthetic treatment to both sides of an 
exposed channel wall located along Hayden Road near Saguaro High School. Because of the 
difficulty and high cost involved in constructing a free standing flood control wall with an 
exposed aggregate finish, it was determined that a similar textured effect in concrete can be 
achieved using a sandblasting process. This process affords us the freedom of designing 
expressive finishes and patterns to be uninterrupted in its flow because any form joints 
would be erased by sandblasting to a depth of 118 inch. This process will minimize the 
detrimental visual impact of the wall and will cost l e a  than an exposed aggregate finish 
technique. 





IX - ENVIRONMENTAL ANALYSIS 

901. GENERAL. The environmental analysis presented in  this report evaluates t h e  
design modifications made subsequent to completion of the environmental impact 
statement and the Phase II GDM. An environmental analysis, i f  required, for design 
modifications for the interceptor and side channels system would be presented in Design 
Memorandum No. 4. The Phase II GDM and the Final Environmental Impact Statement 
lndian Bend Wash, Ocmber 1973 (filed with the Council on Environmental Quality on 2 
August 1974) were used as source documents in preparing this analysis. 

902. ENVl RONMENTAL SETTING. No substantive change has occurred in the aeneral - " 
environmental setting since publication of the Final Environmental Impact Statement 
(FEIS). 

403 IMPACTS OF THE PROPOSED MODIFICATIONS. This section briefly describes 
the modifications in design that were made in the Design Memorandum No. 3 studies and 
their impact on the environment. 

a. The existing lndian Bend Road on the east and west side of the inlet channel 
would be elevated up to 12 feet in height to provide t ie in  points for the channel levees. This 
road modification would eliminate the proposed 2,90@foot-long dike along the south side 
of lndian Bend Road west of the channel presented in the Phase II GDM. This modification 
would have no effect on wildlife habitat or esthetics over those discussed in the FEIS. The 
road modification would, however, require the closure of the road during construction for a 
period of 60 days. This would result in a short term inconvenience to drivers of 
approximately 4,100 vehicles per day for about 8 weeks An alternate route across lndian 
Bend Wash would be available on McDonald Drive 1 mile t o  the south. 

b. The Timber-Bridge Inn, a privately developed hotel, has been constructed 400 feet 
north of t he  Arizona Canal on the west side of the recommended inlet channel. A portion of 
the hotel extends on piers over a 2-acre lake located in the recommended inlet channel. The 
lake is lined and does not contribute to ground water recharge. The lake will provide aquatic 
habitat for wildlife species that are tolerant of urbanization and public use. The proposed 
esthetic treatment for the inlet channel has been designed to be consistent with the lake 
habitat (See section VII I.) 

c. The cons.truction of the inlet features as described in this report will have no 
additional impacts on the environment over those described in  the FEIS. 

904. MITIGATION. As described in the FEIS, the entrenchment of the inlet will 
necessitate removing 28 acres of mesquite bosque habitat of excellent wildlife value. To 
mitigate for the loss of wildlife habitat the Flood Control District of Maricopa County is 
acquiring a 100-foot wide corridor between the interceptor channel and the Arizona Canal. 
This corridor will be managed by the City of Scottsdale. In addition the Flood Control 
District has acquired a single offsite parcel that contains sufficient acreage to satisfy the 
wildlife mitigation requirements fw both the New R ~ e r  and Phoenix City Streams and the 
lndian Bend Wash Flood Control Projects This mitigation parcel comprises 409 acres of 
land located immediately west of US Highway 80 on the north side of the Gila River. An 
agreement was executed 13 December 1976 between the Flood Control District and the 
Arizona Game and Fish Department relative t o  the establishment and management of 
mitigation lands. 

IX-1 



X - REAL ESTATE REQUIREMENTS 

1001. INLET CHANNEL. 

a. Flood Control. Const~ction of the inlet channel would require about 90 acres 
of land for flood control purposes In addition, approximaely 52.5 acres of land including 
12.4 acres for a mitigation corridor between the Arizona Canal and the interceptor are being 
acquired by the Flood Control District of Maricopa County t o  mitigate for loss of vegetative 
growth and wildlife habitat due to project construction. Additional details concerning the 
required mitigation lands are presented in Chapter IX. 

b. Recreation. A riding and hiking trail is the only project recreation feature 
planned for the inlet channel. No additional lands will be required for this feature because 
the Flood Control District has indicated that project lands acquired for flood control 
purposes will be made available for recreation use such as the proposd trail system. 

1002. SIPHON-WASTEWAY. Lands, outside of the channel rights-of-way, required for 
construction and operation of the siphon and wasteway for the Arizona Canal are being 
acquired by the Flood Control District Acquisition of these lands i s  being coordinated by 
the Bureau of Reclamation, the Salt River Project, the City of Scottsdale, and the Flood 
Control District Final acquisition of required lands is subject to approval of the Bureau of 
Reclamation and the Salt River Project Joint use agreements would be negotiated between 
the Flood Control District and Salt Rker Project for use of lands required for both flood 
control and irrigation purposes. Temporary easements, required for construction of the 
siphon and wasteway, will be acquired by the Flood Control District 



a. Indian Bend Road. The south side of Indian Bend Road would be excavated 12 
feet to form a drop structure which would create a hazardous condition to  motorists unless 1 
a barrier is provided. A steel cable supported by pipes i s  recommended instead of guardrail; 
because the latter would form an obstruction to  floodflows. The steel pipes would be 
embedded in a concrete cutoff wall. The length of this barrier would be approximately 
1,230 feet 

b. Vertical concrete walls for the siphon and wasteway would vary from 10 to 17.5 
feet in height To prevent people from falling into the invert area of the siphon w wasteway, 
a chain link fence would be provided on top of these walls 

c. Between Station 368+5818 and Station 387+40, vertical concrete channel walls 
are proposed. These channel walls would have heights that wwld vary from 2 feet to 13.5 
feet above the adjacent ground surface. Easy access to  the top of the channel wall at  l e f t  
bank would be possible from the top of modified Hayden Road or East Valley Vista Lane. 
Access m the mp of wall a t  right bank could be gained from the proposed berms adjacent to 
the walls, Installation of chain link fence on top of this wall would be esthetically 
unacceptable and such a fence would not be a positive deterrent to anyone who w m t ~  to 
walk on the top of this wall. Consideration would be given to installed barriers or some 
modification in wall design before these walls are constructed. Safety considerations at this 
location would be coordinated with local interests. 



A breakdown of the cost estimates shows a net increase of $1,330,000 in Federal costs 
i and a net increase of $268,000 in nowFederal first costs 

TABLE 12-1 

Detailed Cost Estimates 
(October 1977 Price level) 

INLET CHANNEL, 

Acct. 
No. Description 

FLOOD CONTROL COSTS 

FEDERAL FIRST COSTS 

09 Diversion and control of water 
Clear site and remove obstructions 
Excavation, channel 
Compacted-fill, channel 
Asphalt concrete pavement 
Facing stone 
Filter material 
Grouting stonework 
Backfill, toe 
Side drains 
Siphon and wasteway 

Excavation 
Compacted fill 
Concrete, invert and footings 
Concrete, walls 
Concrete, side slopes 
Concrete, roof slab 
Portland cement 
Reinforcing steel 
Control house 
Trash rack 
Manhole, frame and cover 
Radial gate 
Mechanical, electrical 
and gate control equipment 
Relocation of gates 
Prestressed concrete bridge 
Facing stone 
Filter material 
Gate Chamber structures 

Quantity Unit 

1 Job 
90 Acre 

636,000 CY 
90,000 CY 

870 Ton 
33,000 CY 
10,600 CY 
3,500 CY 

950 CY 
1 Job 

40,000 CY 
19.000 CY 
3.740 CY 
1,900 CY 

700 CY 
970 CY 

41,300 CWT 
563,000 Lbs 

1 Job 
1 Job 
6 Each 
3 Each 

1 Job 
1 Job 
1 Job 

300 CY 
100 CY 

2 Each 

X11-2 

Unit 
Cost Total Cost 9 



Table 12-1 (Continued) 

Detailed Cost Estimates 
(October 1977 Price level) 

INLET CHANNEL 

Acc t  
No. Description Quantity Unit 

Unit 
Cost Total C@t 

31 Supervision and administration 
Supervision and inspection 
during construction 
District office werhead 

Subtotal 

51 Operation and maintenance 
.22 Operation and maintenance 

manual 1 Job 

TOTAL, FEDERAL FIRST COSTS 

NON-FEDERAL FIRST COSTS 

Lands and damages 
Levee and channel 
Offsite Mitigation 
Mitigation Corridor 
Rights-of-way acquisition 
Contingencies 
Total, lands and damages 

90 Acre 
40 Acre 
12 Acre 

Relocations: 
Roads 
Indian Bend Road 
Hayden Road and 
East Valley Vista Lane 
Pipe gates, 12-foot 
Contingencies 

1 Job 

1 Job 
6 Each 

Subtotal 

Utilities 
Power line 
Telephone line 
Contingencies 

I Job 
I Job 

Subtotal 



Table 12-2 

Cost 
Acct 
No. Description 

FEDERAL FIRST COST 

Flood Control Costs Presented 
in the Phase II GDM 

(July 1974 Price level) 

09 Diversion and control of water 
Clear site and remove obstruction 
Earthwork 
Channel, stonework, and sidedmins 
Stone, filter material, and grouting 
stonework 

Asphalt concrete paving 
Siphon 
Flood wall 
Esthetic treatment 
Contingencies 

Inlet 
Channel 

Total channel $2,265,000 

30 Engineering and design 410,000 

31 Supervision and administration 204,000 

55 Operation and maintenance 
.22 Operation and maintenance manual 3,000 

TOTAL FEDERAL FIRST COSTS $2,882,000 

NON-FEDERAL FIRST COSTS 

Lands and damages 
For mitigation 

Rightsof-way acquisition 
Contingencies 

Total lands and damages 

Relocations 
Roads and bridges 
Utilities 
Contingencies 

Interceptor 
Channel 



XIII -STATEMENT OF FINDINGS AND RECOMMENDATIONS 

1301. FINDINGS. The inlet channel is a vital segment of the overall flood control plan 
for Indian Bend Wash. When completed, the inlet channel would safely convey the project 
design flood of 30,000 cfs t o  the greenbelt floodway which i s  being managed a d  improved 
(as described in this report) by local interests. Flows from the greenbelt floodway would be 
conveyed to the Salt River by the recently completed outlet channel. Construction of the 
siphon for the Arizona Canal w w l d  permit floodflows that are presently intercepted by the 
canal, to be safely confined in the inlet channel. The wasteway, together with the siphon, 
would permit the Salt River Project to discharge floodflows and irrigation waters from the 
canal into the wash during emergency situations thus reducing the chances of overtopping 
and breaching of the canal banks downstream from Indian Bend Wash. Completion of the 
inlet channel would protect the City of Sconsdale from damages from a 100-year frequency 
flood along the wash. The plans for the inlet channel have been coordinated with local 
interests and environmental groups, there i s  no known opposition to the plan. Changes from 
the plan presented in the Phase II GDM are summarized in section II. 

1302. RECOMMENDATIONS. It is recommended that the Federal Government 
participate in construction of the inlet channel as described herein. The project 
recommended for construction consists of three major features; (1) the inlet channel, 12) 
the siphon and (3) the wasteway structure for the Arizona Canal. A riding and hiking trail is 
also recommended for construction within the inlet channel. Total estimated Federal first 
costs for the flood control features are $5,250,000. Total estimated non- Federal first costs 
are $1,603,000. Costs for the riding and hiking trail are presented in Supplemental Report 
No. 2 to the Recreation Master Plan. 
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APPENDIX E 
HEC-1 AND HEC-RAS FILES ON DISK 



APPENDIX F 
HYDROLOGIC DATA 



Flood Conlrol District of Maricopa County 
INDIAN BEND RD -Indian Bend Road. Smltsdale Road to Hayden Road 

i Rainfall Data 

Page 1 4/18/2006 

Primary Zone Number: 7 Latitude: 0.0 Elevation: 0 

Short Duration Zone Number: 8 Longitude: 0.0 

Point Values (in) 

Duration 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 

5 MIN 0.30 0.42 0.49 0.60 0.68 0.76 
10 MIN 0.46 0.63 0.75 0.91 1.04 1.16 
15MIN 0.55 0.79 0.95 1.16 1.33 1.49 
30 MIN 0.73 1.06 1.27 1.57 1.80 2.02 
I HOUR 0.89 1.31 1.58 1.95 2.24 2.53 
2 HOUR 0.98 1.43 1.73 2.13 2.45 2.76 
3 HOUR 1.05 1.52 1.83 2.25 2.58 2.91 
6 HOUR 1.16 1.67 2.01 2.48 2.84 320 

12 HOUR 1.28 1.84 2.21 2.72 3.11 3.50 
24 HOUR 1.40 2.00 2.40 2.95 3.38 3.80 

Joe Hvdrdogv (raindata1 
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Grading & Drainage - Appendix 4-D 
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ARIZONA DEPARTMENT OF TRANSPORTATION 
HYDROLOGIC DESIGN DATA 

project NO %'So402 TRACS NO 

Project Name lndlan Bend Road Date April 11 2006 
Locat~on Sconsdale Road to Hayden Road 
Des~gner Dave Schaub Checker 

Figure 1-2 
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet 

-- PART A 

Determine rainfall depths from the isopluvial maps (Appendix): 

PART B 11 

Compute the foliowlng 

2-year. Shour 
2-year, 24-hour 
100-year, 6-hour 
100year. 24-hour 

Note: 5 denotes 5 mintes, etc; 1' denotes 1 hour, etc. 

P2,6' - 1.16 - 
P 2,24' - 1.40 - 
P 100,6' - 3.20 - 

P 100.24' - 3.80 - 

Page 1 of 8 



Figure 1-2 
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet 

(Continued) 

I Part c II 
Determine the short-duration zone (Figure 1-1): 

Zone = .8 

Determine the short-duration rainfall ratios (Table 1-1): 

Compute the following: 

Duration 
(Minutes) 

5 
10 
15 
30 

Note: 5 denotes 5 minutes, etc; 1' denotes 1 hour, etc 

Page 2 of 8 

Ratlo 
2-year 

A= ' 0 3 4  
B= 0.51 
C= 0.62 
D= 0.82 

100-year 
E= 0 30 
F= 0.46 
G= 0.59 
H= 0.80 



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 
(I) by the following equation: 

PT .~  = (XI (P2,l) + (Y) (P100.3 

where X and Y for a selected frequency (T-yr) are: 

Selected frequency (T-yr) = 5 yr X = 0.674 Y = 0.278 

Note: 5" denotes 5 minutes, etc: 1' denotes 1 hour, etc. 

Page 3 of 8 



Figure 1-2 

Rainfall Depth-Duration-Frequency (D-D-F) Worksheet 

(Continued) 

For any flood frequency (T-yr) other than Zyear or IOayear, calculate the rainfall depth for each rainfall duration 
(t) by the following equation: 

Pr.t= (X) (P2,t) + (Y) (Proo.3 

where X and Y for a selected frequency (T-yr) are: 

Selected frequency (T-yr) = 10 yr X = 0.496 Y = 0.449 

Note: 5" denotes 5 minutes, etc; 1' denotes 1 hour, etc. 

Page 4 of 8 



Figure 1-2 
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet 

(Continued) 

For any flood frequency (T-yr) other than byear or 100-year, calculate the rainfall depth for each rainfall duration 
(t) by the following equation: 

PT.~= (X) (P2.1) + (Y) (p100.t) 

where X and Y for a selected frequency (T-yr) are: 

Selected frequency (T-yr) = 25 yr X = 0.293 Y = 0.669 

Note: 5" denotes 5 minutes, etc; 1' denotes 1 hour, etc. 

Page 5 of 8 



Figure 1-2 
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet 

(Continued) 

For any flood frequency (T-yr) other than Byear or 100-year, calculate the rainfall depth for each rainfall duration 
(1) by the following equation: 

PT. 1 = (X) (4, 1) + (Y) (P100.3 

where X and Y for a selected frequency (T-yr) are: 

Selected frequency (T-yr) = 50 yr X = 0.146 Y = 0.835 

Note: 5" denotes 5 minutes, etc; 1' denotes 1 hour, etc. 

Page 6 of 8 



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 
(1) by the following equation: 

Pr.t= (X) (P2.3 + (Y) (Ploo.3 

where X and Y for a selected frequency (T-yr) are: 

Frequency 

5-year 0.674 0.278 
10-year 0.496 
25-year 0.293 0.669 
50-year 0.146 0.835 
500- ear -0.337 1.381 

Selected frequency (T-yr) = 500 yr X = -0.337 Y =  1.381 

Note: 5" denotes 5 minutes, etc; 1' denotes 1 hour, etc. 

Page 7 of 8 



Figure 1-2 
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet 

(Continued) 

I part E 

Tabulate the rainfall Depth-Duration-Frequency statistics below: 

Note: 10-min and 30-min values are not wded into the PH record 
5" denotes 5 minute, etc; 1' denotes 1 hour, etc. 

Rainfall Intensity-Duration-Frequency (D-D-F) Worksheet 

Tabulate the rainfall Intensity-Duration-Frequency statlstlcs below: 

Rainfall intensity, in incheslhour 

Note: IQmin and 30-min values are not coded into the PH record 
5" denotes 5 minute, etc; 1' denotes 1 hour, etc. 

Page 8 of 8 



1 APPENDIX G 

I ON-SITE HYDROLOGIC AND HYDRAULICS COMPUTATIONS l 



TIME OF CONCENTRATION COMPUTATIONS 



Indian Bend Road lmprovements 
Time of Concentration (TR-55 Travel Time Methodology) 

f R Information: 

h Project Name: lndlan Bend Road Improvements Date: 8/23/2006 
Drainage Area: CB-4 Design: DNJ 

I Station: 26+26 Check: 

j Sheet Flow Comoonent 

I 1 1 7 

Slope 
n 

In 

Tsheet I 0.1 mln T ~ h e e t  = m m ~ n  

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev 

Length 

i 1 .  A Slope fffft Wf t 

0 T~hallow 0.00 1 0 0 0  I 0.00 mln 

Ts,,,,, = v [ m ~ n  
Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Penmeter 
Hydraul~c Rad~us 

Veloc~ty 376 1 1 l f ~ s  

Tchannel = 1.99 1 mln Tchannel = I T [ r n l n  

e of Concentation (T,) = Tsheat + TShallaw + TChannel 

(min 'Use 5 minutes 

ft 
ft 
ft 
ft!f t 

A 
fffft 
ft 
ft2 
ft 
ft 

1 
Gutter 
1298 14 
1293 93 
450 

0 0093556 
0 015 
0 5 
0 02 
25 0 

6 25 
25 50 
0.25 

2 3 



lndian Bend Road improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Project Information: 
Project Name: Indian Bend Road Date: 5/7/2007 

Drainage Area: CB-6 Design: DNJ 
Station: 47+16.5 Check: 

Sheet Flow Component 

Upstream Elev. 
Downstream Elev. 

Length 
Slope fl 

n 
P2.,24.h, 

Tsheet I 0.0 min 

Tchannel = I 0.44 1 I min T~hannel =-m~min 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev 

Length 
Slope 

mi 
fUft 

T~hallow 7 1  ~ ~ m l m l n  

Tshe~tw = v l m ~ n  
Open Channel Flow 

2e of Concentation (T,) = Tsheet + Tshallow + Tchannel 

T i m i n  'Use 5 minutes 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Pertmeter 
Hydraulic Rad~us 

Veloc~ty 626 1 1 lfps 

ft 
ft 
ft 
fUft 

n 
fUft 
ft 

ft2 
ft 
ft 

1 
Gutter 
1290 

1285.73 
165 

0.0258788 
0 015 
0.5 
0 02 
25 0 
6 25 

25 50 
0 25 

2 3 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Proiect Information: 
Project Name: Indian Bend Road Date: 611 212007 

Drainage Area: CB-7 Design: DNJ 

Station: 28+08.9 check: 

Sheet Flow Component 

Upstream Elev 
Downstream Elev 

Length 
slope Wfl 

n 

P2.24hr in 

Tsheet I 0.0 rnin 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev 

Length ft  ft 
Slope fffft ftlft 

T~hal law I V I r n l n  

T S ~ ~ I I ~  = v i m ~ n  

Open Channel Flow 

Channel Type Swale 
Upstream Elev 1295 3 ft 

Downstream Elev 1293 3 ft 
Length ft 
Slope 0.0047962 fffft 

Roughness Value 
Depth ft 
Area 2 00 ft2 

Wetted Perimeter 4 06 ft 
Hydraulic Radlus 0 49 ft 

Veloc~ty 2 57 1 I l f ~ s  
- Tchannei - ) 2 70 1 min Tmannei = T [ l m l n  

Time o f  Concentation (T,) = Tsheet + Tshaiiow + T~hanna! 

(min *Use 5 minutes 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Proiect Information: 
Project Name: Indian Bend Road Date: 8/24/2006 

Drainage Area: CB-8 Design: DNJ 
Station: 28+23 Check: 

Sheet Flow Com~onent 

I I 7 1 
Upstream Elev. A 

Downstream Elev. R 
Length A 
Slope 

Tsheet I 0.1 I min 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev ft  

Length ft  
Slope fVft fVft 

Open Channel Flow 

Tchm.i = I 3.05 1 min Tchannel = v i m i n  

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

e e  of Concentation (T,) = T s h r  + Tshncr + Tchannl 

v i m i n  *Use 5 minutes 

Velocity 3.61 1 I lfps 

ft 
ft 
ft 
ft/f t 

ft 
fVft 
ft 

ft2 
ft 
ft 

1 
Gutter 

1298.64 
1292.93 

662 
0.0086254 

0.015 
0.5 
0.02 
25.0 

6.25 
25.50 
0.25 

2 3 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Project Information: 
Project Name: lnd~an Bend Road Date: 6/12/2007 

Drainage Area: CB-9 Design: DNJ 
Station: 28+23 Check: 

Sheet Flow Component 

Upstream Elev fl 
Downstream Elev fl 

Length fl 
Slope Wfl 

n 

P2 yrZ+hr In 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev 

1 ;  
ft 

Length R 
Slope fVft fVft 

Tsh.11- -1 m r n ~ n  

Ts~~ I I~ ,  =(Imln 
Open Channel Flow 

Channel Type Swale 
Upstream Elev 1293.3 

Downstream Elev 1292 2 

Length Slope m2 0 0072368 fVft 
Roughness Value 0.025 

Depth 0 5 
Area 2 00 

Wetted Penmeter 4 06 ft 
Hydraulic Radlus 0 49 ft 

Veloclty 316 1 I lfps 

Tchannel = ) 0.80 1 I min I V i m i n  

Time of Concentation (T,) = Tsheet + Tshallow + T~hanne~ 

V I m i n  *Use 5 minutes 



Indian Bend Road Improvements 
Time of  Concentration (TR-55 Travel Time Methodology) 

Proiect Information: 
Project Name: Indian Bend Road 

Drainage Area: 0 station: 
CB-12 
31+89 

Date: 6/24/2006 
Design: DNJ 
Check: 

Sheet Flow Corn~onent 

Upstream Elev. ft 
Downstream Elev. ft 

Length ft 
Slope WR 

n 
P,.,,,.h. in 

Tsheet ) 0.1 I min 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev 

Length 
Slope fvft fffft 

Open Channel Flow 

Channel Type I+ 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

Velocity 3.26 1 1 lfps 

e e  of Concentation (T,) = Tsheet + TsI,~II.,,., + Tchanne[ 

v i m i n  *Use 5 minutes 



Indian Bend Road Improvements 
Time of Concen t ra t i on  (TR-55 Travel Time Methodology)  

Proiect Information: 
Project Name: Indian Bend Road 

Drainage Area: CB-14 
Statinn. ? I + R O  

Date: 8/24/2006 
Design: DNJ 
Check: 

Sheet Flow Component 

R 
Downstream Elev. R 

R 
WR 

in 

Tsheet 1 0.0 rnin 

Shallow Concentrated Flow 

Paved 

Upstream Elev 
Downstream Elev 

Length 
Slope 

Open Channel Flow 

Unpaved 

@ n e  o f  Concentation (T.) = Tsh., + T S ~ ~ I I ~ ~  + Tchanmd 

F i r m i n  *Use 5 minutes 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

Velocity 3.34 1 I l f ~ s  

T~hannel = ( 3.10 1 min TC~. , ,~~ I  =)rnin 

ft 
ft 
ft 
fvft 

ft 
fffft 
ft 
f t2 
ft 
ft 

1 
Gutter 
1295.2 
1290.64 

620 
0.0073548 

0.015 
0.5 
0.02 
25.0 

6.25 
25.50 
0.25 

2 3 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Project Information: 
Project Name: lndlan Bend Road Date: 8/24/2006 

Drainage Area: CB-40 Design: DNJ 
Station: 33+00 Check: 

Sheet Flow Component 

Upstream Elev ft 
Downstream Elev ft 

Length R 
Slope ftlft 

n 
P Z . ~  24 hr ~n 

Tsheet I 0.1 min 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev ft 

Length ft 
Slope Wft 

T~hallow -1 0.00 1 0.00 1 0.00 min 

Open Channel Flow 

6. of Concentation (T,) = ~ s h ~ ~ t  + TS~~II.,~ + TC~=" "~ I  

(min *Use 5 minutes 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

Velocity 2.04 1 I lfps 

Tchanner = ) 1.63 1 min I 1 . 6 3 l m i n  

ft 
ft 
ft 
fvft 

ft 
fffft 
ft 

ft2 
ft 
ft 

. 
1 

Gutter 
1290.49 
1289.94 

200 
0.00275 
0.015 

0.5 
0.02 
25.0 

6.25 
25.50 
0.25 

2 3 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Prolect Information: 
Project Name: Indian Bend Road 

Drainage Area: CB-42 
Station: 33+41.6 

Date: 8/24/2006 
Design: DNJ 
Check: 

-- 

Sheet Flow Component 

Upstream Elev. 

Downstream Elev. 
Length 
Slope 

n 

P2.,24.hr 

Tsheet I 0.1 rnin 

1 T m i n  *Use 5 minutes 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev ft 

Length ft 
Slope ftlft ftlft 

T S ~ ~ I I ~ ~  -1 
I m r n l m l n  

Ts,a~row = V ) n l n  
Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Welted Per~meter 
Hydraul~c Rad~us 

Veloclty 103 1 I jfps 

Tcha~ne~ = I 257 1 mln Tchannet =-rnln 

e of Concentation (T,) = Tsheet + TShallow + TChannel 

ft 
ft 
ft 
ftlft 

ft 
ftlft 
ft 
ft2 
ft 
ft 

1 
Gutter 

1290.19 
1290.08 

158 
0 0006962 

0 015 
0 5 
0 02 
25 0 

6 25 
25 50 
0 25 

2 3 



Indian Bend Road Improvements 
Time of Concen t ra t i on  (TR-55 Travel Time Methodology) 

Prolect Information: 
Project Name: Indian Bend Road 

Drainage Area: CB-46 
Station: 35+68 

Date: 
Design: DNJ 
Check: 

Sheet Flow Com~onent 

Upstream Elev. 
Downstream Elev. 

Length 
Slope 

n 
P2n24.hr 

Tsheet I 0.1 min 

Shallow Concentrated Flow 

Paved 

Upstream Elev 
Downstream Elev 

Length 
Slope 

Unpaved 

I m i n  

Open Channel Flow 

Tchennel = 1 0.10 I min T I  V l m i n  

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

o n e  of Concentation (T.). Tsh, + Tad- + Tchm.1 

v i m i n  *Use 5 Minutes 

Velocity 5.69 1 I lfps 

ft 
ft 
ft 
ft/f t 

fl 
fUft 
ft 
ft2 
ft 
ft 

1 
Gutter 

1290.15 
1289.4 

35 
0.0214286 

0.015 
0.5 

0.02 
25.0 

6.25 
25.50 
0.25 - 

2 3 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Proiect Information: 
Project Name: Indian Bend Road 

Drainage Area: CB-44 
Station: 35+83 

Date: 
Design: DNJ 
Check: 

Sheet Flow Com~onent 
b i 

Length 

Slope 

in 

Tsheet I 0.1 min 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev 

Length 
i r  

ft 
Slope fffft fffft 

T ~ h a ~ ! a v  -1 I I I m l n  

Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Penmeter 
Hydraul~c Rad~us 

Veloc~ty 558 1 I lfps 

Tchanne~ = ) 0 10 1 I mln T a n  T l r n ~ n  

e of Concentation (T,) = Tsheet + TShallow + TChannel 

m m i n  *Use 5 minutes 

ft 
ft 
f t  
fffft 

f t  
fffft 
ft 
ft2 
ft 
ft 

1 
Gutter 

1290 12 
1289.4 

35 
0.0205714 

0.015 
0 5 

0 02 
25 0 

6 25 
25 50 
0 25 

2 3 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Proiect Information: 
Project Name: Indian Bend Road 

Drainage Area: CB-48 
Statinn. ?&+A3 

Date: 8/24/2006 
Design: DNJ 
Check: 

Sheet Flow Com~onent 

Upstream Elev. 
Downstream Elev. 

Length 
Slope 

n 
P,,,.h, 

Tsheet I 0.1 min 

Shallow Concentrated Flow 

Paved 

Tshaet = v I m i n  

Unpaved 

Upstream Elev 
Downstream Elev 

Length 
Slope 

Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

1 I 2 I 3 
Gutter I 

Velocity 1.20 1 I lfps 

Tchanne~ = ) 0.58 1 min Tc,,,,,I = m m i n  

me o f  Concentation (T,) = Tsheel + Tsha~tow + Tchannel 

m m i n  *Use 5 minutes. 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Proiect Information: 
Project Name: Indian Bend Road 

Drainage Area: CB-50 
Station: 38+58.8 

Date: 8/24/2006 
Design: DNJ 
Check: 

Sheet Flow Component 

I 1 I 2 

Tsheet I 0.0 min 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev 

Length ft 
Slope fVft f ~ f t  

Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 

Gutter T 

Wetted Perimeter 25.50 ft 
Hydraulic Radius 0.25 ft 

Velocity 3.37 1 I lfps 

Tchannet = I 1.86 1 I min TC~~,,,,~, = l i m i n  

e e  of Concentation (TJ = Tsheet + TS~~IIO,., + TCI,~""~I 

m m i n  *Use 5 minutes 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Project Information: 
Project Name: Indian Bend Road 

Drainage Area: CB-52 
Station: 39+25.5 

Date: 5/7/2007 
Design: DNJ 
Check: 

Sheet Flow Component 

Upstream Elev. R 
Downstream Elev. R 

Length fl 
Slope R/R 

n 

P2-~24.hr  in 

Tsheet 1 0.1 I min 

Shallow Concentrated Flow 

Paved 

Tshest = m m i n  

Unpaved 

Upstream Elev 
Downstream Elev 

Length 
Slope fVft 

Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

Velocity 2.51 1 I j f ~ s  

* e of  Concentation (T,) = Tsheet + Tshallow + T~hannel 

ft 
ft 
f l  
ft/ft 

ft 
ftlft 
ft 
ft2 
ft 
ft 

1 
Gutter 

1290.21 
1288.71 

360 
0.0041667 

0.015 
0.5 
0.02 
25.0 

6.25 
25.50 
0.25 

m m i l m i n  *Use 5 minutes 

2 3 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Project Information: 
Project Name: Indian Bend Road Date: 5/7/2007 

Drainage Area: a Station: 
CB-56 Design: DNJ 
43+70 Check: 

Sheet Flow Component 

I 1 I 2 

Upstream Elev. fl 
Downstream Elev. ft 

Length R 
Slope 0.016 

0.025 n I . I  Pz.,~,,, 

Tsheet I 0.1 min 

Shallow Concentrated Flow 

Paved 

Upstream Elev 
Downstream Elev 

Length 
S l o p e )  I I Jftlft 

Open Channel Flow 

Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

Unpaved 

Velocity 2.33 1 I lfps 

Tchanne~ = I 2.69 1 I min I T m i n  .. e of Concentation (T,) = Tsh,et + Tshallow + Tchannel 

v ~ m i n  *Use 5 minutes 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Trave l  Time Methodology)  

Project Information: 
Project Name: Indian Bend Road Date: 5/7/2007 

Drainage Area: CB-58 Design: DNJ 

Station: - 44t95.06 Check: 

Sheet Flow Com~onent 

Upstream Elev. fl 
Downstream Elev. R 

Length R 
Slope ftlft 

n 
Pz.rz.i-nr in 

Tsheet I 0.1 min 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev ml ft Length ft  

Slope fffft fffft 

V I m i n  

Open Channel Flow 

e of Concentation (T,) = Tsheet + Tshatlow + T~hannet 

m i r n i n  'Use 5 minutes 

ft 
ft 
ft 
fffft 

ft 
fffft 
ft 
ft2 
f t  
ft 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

Velocity 1.75 1 I ]fps 

Tchannel = ( 1.84 1 I min T V l m i n  

1 
Gutter 
1287 

1286.61 
193 

0.0020207 
0.015 
0.5 
0.02 
25.0 

6.25 
25.50 
0.25 

2 3 



Indian Bend Road Improvements 
Time of Concen t ra t i on  (TR-55 Travel Time Methodology) 

Project Information: 
Project Name: Indian Bend Road Date: 51712007 

Drainage Area: CB-60 Design: DNJ 
Station: 46+01.96 Check: 

Sheet Flow Com~onent 

R 
Downstream Elev. 

R 
WR 

in 

Tsheet I 0.1 min 

Shallow Concentrated Flow 

Paved 

Upstream Elev 
Downstream Elev 

Length 
Slope 

Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

Velocity 

I 

Gutter 
1266.61 
1286.22 

138 
0.0028261 

0.015 
0.5 
0.02 
25.0 

6.25 
25.50 
0.25 

Unpaved 

1.11 1 

e o f  Concentation (T,) = Ts,,.~ + Tshailow + Tchanne~ 

v i m i n  *Use 5 minutes 

L 

min 

J 

fl 
ft 
ft 
Wft 

ft 
Wft 
ft 
ftZ 
ft 
ft 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Date: 8/24/2006 
Design: DNJ 
Check: 

Sheet Flow Comoonent 

Upstream Elev. 
Downstream Elev. 

Length 
Slope 

n 

P2-yr24-hr 

Tsheet I 0.1 min 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev ft 

Length ft 
Slope fffft ftlft 

Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

Velocity 

1.47 1 I min I m m i n  

I 

Gutter 
1287.64 
1285.01 

314 
0.0083758 

0.015 
0.5 
0.02 
25.0 

6.25 
25.50 
0.25 

e of Concentation (T,) = Tsheet + Tshallow + Tchannsl 

v ] m i n  *Use 5 minutes 

L J 

ft 
ft 
ft 
ft/ft 

ft 
fffft 
ft 
ft 
fl 
ft 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Trave l  T i m e  Methodology) 

Proiect Information: 
Project Name: 

Drainage Area: 
Station: 

Indian Bend Road 
CB-68 

Maintenance Rd 1+85 

Date: 
Design: DNJ 
Check: 

Upstream Elev. 
Downstream Elev. R 

Length R 
Slope WPt 

n 

P2.y24.hr in 

T W t  1 0.0 min 

Shallow Concentrated Flow 

Paved 

Upstream Elev 
Downstream Elev 

Length 
Slope 

Open Channel Flow 

Unpaved 

Time o f  Concentation (Tc) = TI... + T S U I ~  + Tchan* 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

1 0 . 8 3 I m i n  *Use 5 minutes. 

Velocity 7.03 1 I l f ~ s  

Tchanne) = 1 0.79 1 min Tchannel = m m i n  

ft 
ft 
ft 
fUft 

ft 
fUft 
ft 
ft2 
ft 
ft 

1 
Gutter 
1290.2 
1279.3 

334 
0.0326347 

0.015 
0.5 
0.02 
25.0 

6.25 
25.50 
0.25 

2 3 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Proiect Information: 
Project Name: Indian Bend Road Date: 4/25/2007 

Drainage Area: CB-70 Design: DNJ 
Station: 48+50 Check: 

Sheet Flow Component 

Upstream Elev. 
Downstream Elev. 

Length 
slope Wfl 

n 
P2.yrZd.hr in 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Length Elev 1 rn ft ft 

Slope fffft fVft 

T~hatlow - -Ill7 
TS,,II~, = v l m ~ n  

Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perlmeter 
Hydraul~c Rad~us 

Veloctty 2 75 1 I lfps 

Tchanne~ = ) 5.01 1 I mln Tchannel = v I m l n  

0 Time o f  Concentation (TC) = Tshea + Tur fow + Tnannel 

m m i n  *Use 5 minutes. 

ft 
ft 
ft 
fffft 

ft 
fffft 
ft 
f tz 
ft 
ft 

1 
Gutter 

1287 36 
1280 
827 

0 0086996 
0 02 
0 5 
0.02 
25 0 

6 25 
25 50 
0 25 

2 3 



Indian Bend Road Improvements 
Time of Concen t ra t i on  (TR-55 Travel Time Methodology) 

Project Information: 
Project Name: lndlan Bend Road Date: 

Drainage Area: 
Station: 

CB-72 Design: DNJ 
51+20 Check: 

Sheet Flow Com~onent 

Upstream Elev 
Downstream Elev n 

Length Pt 
Slope 

n 
p2 Kwh, 

Tshaet L 0.1 mln TSheet = v I m l n  

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev mr ft ft 

Length ft ft 
Slope fUft 

T~hallaw 7 1  m m I 7 m l n  

Tsha11ow = V i r n ~ n  
Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraultc Rad~us 

Velocity 146 1 1 lfps 

Tchanne~ = ) 336 1 mln Tchannet = l T i m l n  

e of Concentation (T,) = Tsh,,, + Tshallow + TChannel 

m m i n  *Use 5 minutes. 

ft 
ft 
ft 
fUft 

ft 
fUft 
ft 
ft2 
ft 
ft 

1 
Gutter 

1283 097 
1282.68 

295 
0 0014136 
0 015 
0 5 
0 02 
25 0 

6 25 
25 50 
0 25 

2 3 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Proiect Information: 
Project Name: Indian Bend Road 

Drainage Area: CB-74 
Station: 52+25 

Date: 8/24/2006 
Design: DNJ 
Check: 

Sheet Flow Com~onent 

Upstream Elev. 
Downstream Elev. 

Length 
Slope 

n 
P~y211.hr 

Tsheet I 0.1 min 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev ft 

Length ft 
Slope fUft fUft 

v i m i n  

Velocity 1.56 1 I l f ~ s  

O ~ e n  Channel Flow 

6 e of Concentation (T,) = Tsheet + Tsha)low + T~hanne~ 

(min *Use 5 minutes 

Channel Type 
Upstream Eiev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

1 
Gutter 

1282.68 
1282.56 

75 
0.0016 
0.015 
0.5 
0.02 
25.0 

6.25 
25.50 
0.25 

2 3 

ft 
ft 
ft 
fUft 

ft 
fUft 
ft 
ft2 
ft 
f t  



lndian Bend Road Improvements 
Time o f  Concentration (TR-55 Travel T ime Methodology) 

Proiect Information: 
Project Name: Indian Bend Road Date: 8/24/2006 

Drainage Area: CB-76 Design: DNJ 
Station: 52+60 Check: 

Sheet Flow Comoonent 

Upstream Elev. A 
Downstream Elev. A 

Length A 
Slope MI 

n 
P2., 24.h~ in 

Tsheet I 0.1 min 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev 
f 

Length ft ft 
Slope fVft fVft 

Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraul~c Rad~us 

Velocity 249 1 I lfps 

T~hannel = I 161 1 I min Tchanne, = 1 m 1 n  

me of Concentation (T,) = Tshest + TShallow + TChannel 

F i m i n  *Use 5 minutes. 

ft 
ft 
ft 
fVft 

R 
fVft 
ft 
ft2 
ft 
ft 

1 
Gutter 

1283.54 
1282.56 

240 
0 0040833 

0.015 
0.5 

0.02 
25.0 

6 25 
25.50 
0.25 

< 

2 3 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

a Project Name: Indian Bend Road Date: 8/24/2006 
Drainage Area: CB-78 Design: DNJ 

54+95 
- 

Station: Check: - 
Sheet Flow Comuonent 

Upstream Elev. R 
Downstream Elev. ft 

Length ft 
Slope ftfft 

n 

P2-y21-Dr in 

Tsheet ) 0.1 min 

Shallow Concentrated Flow 

Paved 

T~hee t  = m m i n  

Unpaved 

Upstream Elev 
Downstream Elev ft 

Length ft 
Slope fVft fVft 

T~hallow 0.00 0.00 1 0.00 min 

Open Channel Flow 

Velocity 3.26 1 I lfps 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

Tchannei = I 1.97 1 min Tchannel = m m i n  

e of Concentation (T,) = Tsheet + Tshattow + Tchannel 

[ m m i n  *Use 5 minutes 

ft 
fi 
ft 
ft/f t 

ft 
fVft 
fl 
ft2 
ft 
ft 

1 
Gutter 

1286.24 
1283.54 

385 
0.007013 

0.015 
0.5 
0.02 
25.0 
6.25 

25.50 
0.25 

2 3 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Project Information: 
Project Name: Indian Bend Road 

Drainage Area: CB-82 
Station: 57+50.5 

Date: 8/24/2006 
Design: DNJ 
Check: 

Sheet Flow Comnonent 

Upstream Elev. 
Downstream Elev. 

Length 
Slope 

n 
P~-y24-hr  

Tsheet I 0.1 min 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev 

Length 
Slope ftlft 

Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

I I 2 I 3 
Gutter I 

Velocity 2.36 1 1 

Tchannei = ) 3.50 1 1 min Tchanne, = l [ j m i n  

e of Concentation (T,) = Tsheet + Tshairow + Tchannel 

(imin 'Use 5 Minutes 



lndian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

w e c t  Information: 
Project Name: Indian Bend Road 

Drainage Area: 
station: 

CB-84 
59+75 

Date: 8/25/2006 
Design: DNJ 
Check: 

Sheet Flow Com~onent 

I i 

Upstream Elev fl 
Downstream Elev. fl 

Length fl 
Slope Rift 

n 

P z . ~  24 hr in 

Tsheet I 0.1 min 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev 

Length 
Slope 

T~hallow I I 0.00 0.00 1 0.00 min 

Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

1 I 2 I 3 
Gutter I I 

Velocity 3.71 1 I 

Tchanne1 = 1 0.87 1 min I = 0 . 8 7 / m i n  

@e of Concentation (Tc) = Tshee$ + T s ~ ~ I I ~ ~  + Tchanne1 

F i r n i n  *Use 5 minutes 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Trave l  Time Methodology) 

Project Information: 
Project Name: Indian Bend Road Date: 8/25/2006 

Drainage Area: CB-88 Design: DNJ 
Station: 63+47 Check: 

Upstream Elev. 
Downstream Elev. 

Length 
Slope 

n 

p,,,.,, 

Tsheet I 0.1 min 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev 

Length Slope ft ft/ft r b f t  
T~hallow I I V I m i n  

Ts,,II,, = m m i n  
O ~ e n  Channel Flow 

ft 
ft 
ft 
fVft 

ft 
ft/ft 
ft 
ft2 
ft 
ft 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

Velocity 3.79 1 I l f ~ s  
Tchannel = ) 0.79 1 I min Tchannel = l m i n  

.- e of Concentation (T,) = Tsheet + Tshallow + TChannel 

T i i m i n  *Use 5 minutes 

Gutter 
1288.6 
1286.89 

180 
0.0095 
0.015 
0.5 
0.02 
25.0 

6.25 
25.50 
0.25 

1 2 3 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

- - -- - - -- - 

Proiect Information: 

a Project Name: lndlan Bend Road Date: 8/31/2006 
Drainage Area: CB-92 Design: DNJ 

Station: 67+13.4 Check: 

Sheet Flow Comwnent 

I 1 I 7 I 
Upstream Elev. fl 

Downstream Elev. fl 
Length fl 
Slope Wfl 

n 

Pz.,z,.hr in 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev 

Length 
Slope 

T ~ h a ~ ~ o w  -1 0.00 1 0.00 1 0.00 min 

Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

Velocity 4.41 1 I ]fps 

Tch,rm,~ = ) 1.54 1 min T C ~ ~ ~ ~ ~ ~  = v i m i n  

ne of Concentation (T,) = Tsheet + Tshallow + TChannel 

(imin *use 5 Minutes 

ft 
ft 
ft 
fffft 

ft 
fUft 
ft 
ft2 
ft 
ft 

1 
Gutter 

1287.37 
1282.14 

407 
0.0128501 

0.015 
0.5 
0.02 
25.0 

6.25 
25.50 
0.25 

2 3 

. 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Project Name: Indian Bend Road 
Drainage Area: CB-92 (West) 

Station: 67+13.4 

Date: 5/8/2007 
Design: DNJ 
Check: 

Upstream Elev. fi 
Downstream Elev. R 

Length R 
Slope fUR 

n 
P~.r24+,  in 

Tsheet I 0.1 I min 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev nl ft Length ft 

Slope ftlft fUft 

Tsha~~ow I I I l m l n  

TshallOw =/im~n 
O ~ e n  Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Permeter 
Hydraul~c Rad~us 

Veloc~ty 436 1 I lfps 

Tchanne~ = ) 124 1 mln Tchanne~ = F l r n l n  

e of Concentation (T,) = Tsheet + TShallow + TChannel 

F i l m i n  *Use 5 Minutes 

ft  
ft 
ft 
Wf t 

ft 
fUft 
ft 
ftZ 
ft 
ft 

1 
Gutter 
1286 23 
1282 14 
325 

0.0125846 
0.015 
0.5 
0 02 
25 0 

6 25 
25 50 
0 25 

2 3 



Indian Bend Road Improvements 
Time of Concen t ra t i on  (TR-55 Travel Time Methodology) 

Protect Information: 
Project Name: Indian Bend Road Date: 5/8/2007 

Drainage Area: 
station: 

CB-94 East Design: DNJ 
66+68.2 Check: 

Sheet Flow Component 

Upstream Elev. 
Downstream Elev. 

Length 
Slope 

n 
p2.,,,, 

Tsheet I 0.1 min 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev 

Length ft  
Slope fVft 

T~hallaw 1 0.00 1 0.00 1 0.00 0.00 0.00 I 0.00 min 

Open Channel Flow 

0 e of Concentation (T,) = Tsheet + TShallow + TChannel 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

1 7 l m i n  *Use 5 minutes 

Velocity 2.10 1 I lfps 

Tchaone, = ( 3.99 1 min T~hannet = v j m i n  

ft 
ft 
ft 
ftlft 

ft 
fVft 
f t  
ft2 
ft 
ft 

1 
Gutter 
1283.7 
1282.23 
503 

0.0029225 
0.015 
0.5 
0.02 
25.0 

6.25 
25.50 
0.25 

2 3 



lndian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Project Information: 
Project Name: Indian Bend Road 

Drainage Area: CB-94 West 
Station: 66+68.2 

Date: 8/25/2006 
Design: DNJ 
Check: 

Sheet Flow Component 

Upstream Elev ft 
Downstream Elev ft 

Length R 
Slope ~ f t  

n 
P2-yrZ4 hr ~n 

Tsheet I 0.0 min 1shsat = v i m i n  

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev ft 

Length fl 
Slope ft/ft 

Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

Velocity 3.33 1 I lfps 

Tchann.1 = I 1.55 1 min TC~.~,,~I =(min 

e o f  Concentation (T,) = Tshaat + TShallow + TChannel 

m m i n  *Use 5 Minutes 

ft 
ft 
ft 
ft/f t 

ft 
ft/ft 
ft 
ft2 
ft 
ft 

r I 
Gutter 
1284.5 
1282.23 
310 

0.0073226 
0.015 
0.5 
0.02 
25.0 

6.25 
25.50 
0.25 

2 3 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Proiect Information: 

a Project Name: Indian Bend Road Date: 8/25/2006 
Drainage Area: CB-98 Design: DNJ 

Station: 64+53.88 Check: 

Sheet Flow Comoonent 

Upstream Elev. 
Downstream Elev. 

Length 
Slope fi 

n 

P2-y2Chr 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev ft 

Length ft 
Slope ft!ft 

Open Channel Flow 

Tchanne~ = I 0.84 1 1 min Tchannel = m m i n  

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

a me of Concentation (T,) = Tsheet + Tshallow + T~hanne~ 

v ~ m i n  * Use 5 minutes. 

Velocity 2.08 1 I lfps 

ft 
ft 
ft 
f t/f t 

ft 
fVft 
ft 
ftZ 
ft 
ft 

1 
Gutter 
1284.5 
1284.2 

105 
0.0028571 

0.015 
0.5 
0.02 
25.0 

6.25 
25.50 
0.25 

2 3 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Proiect Information: 
Project Name: Indian Bend Road Date: 81225106 

Drainage Area: CB-100 Design: DNJ 
Sation: 64+24 Check: 

Sheet Flow Com~onent 

Upstream Elev. 
Domstream Elev. 

Length 
Slope 

n 

P 2 y 2 C h r  

Tsheet I 0.1 min 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev 

Length Slope ft  ftlft mift 
T~hailow -1 0.00 0.00 0.00 mln 

T s ~ ~ I I ~  = F l m l n  
Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraul~c Rad~us 

Veloc~ty 404 1 I lfps 

Tchsnnel = ) 0.72 1 mln Tchsnnel =-mln 

e of Concentation (T,) = Tsheet + TShallow + TChannel 

v i m i n  *Use 5 minutes 

ft 
ft 
ft 
fun 

ft 
ftlft 
ft 
ft2 
ft 
ft 

1 
Gutter 
1286.7 
1284.82 

174 
o 0108046 

0 015 
0.5 
0 02 
25 0 

6 25 
25 50 
0 25 

2 3 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Project Information: 
Project Name: Indian Bend Road 

Drainage Area: CB-104 
Station: 71~31.5 

Date: 51712007 
Design: DNJ 
Check: 

,.= 

Sheet Flow CornDonant 

I 

Slope 

in 

Tsheel I 0.1 min 

Shallow Concentrated Flow 

Paved 

Upstream Elev 
Downstream Elev 

Length 
Slope 

Unpaved 

Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Penmeter 
Hydraulic Rad~us 

Veloclty 2.86 1 I lfps 

Tchanne~ = 1 2 10 1 I mln T I  m m l n  

e e  of Conenta t ion (Tc) = T s h r  ' Tshdax * Tmnnet 

V i r n i n  *Use 5 Minutes 

ft 
ft 
ft 
fVft 

f t  
ftlf t 
ft 
ft2 
ft 
ft 

1 
Gutter 

1285 31 
1283.37 

360 
0.0053889 

0 015 
0 5 
0 02 
25.0 

6.25 
25 50 
0 25 

2 3 



Indian Bend Road Improvements 
Time of Concentration (TR-55 Travel Time Methodology) 

Proiect Information: 
Project Name: Indian Bend Road Date: 8/25/2006 

Drainage Area: CB-106 (Hayden Road) Design: DNJ 
Station: Check: 

Sheet Flow Component 

I 1 I 2 I 

Slope 
0.025 

in 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Eiev ft  

Length ft 
Slope ftlft ftlft 

Tsha~bw -1 I-Imln 

TshalloW = r [ m ~ n  
Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perlmeter 
Hydraul~c Rad~us 

Veloc~ty 194 1 I [fps 

T c t ~ ~ ~ ~ r  = 1 386 1 I mln T~~~~~~~ = l [ m ~ n  

e e  of Concentation (Tc) = TSW + T s ~ ~ I I ~  + b h a n n e ~  

v i m i n  'Use 5 Minutes 

ft 
ft 
ft 
ftlft 

ft 
fVft 
f t  
ft2 
ft 
ft 

1 
Gutter 
1286 3 
1285.18 
450 

0 0024889 
0 015 
0.5 
0 02 
25 0 

6 25 
25.50 
0 25 . 

2 3 
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HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-4 
Location: Indian Bend Road 
Project No.: 410-$0402 Station: 26+26 
Name of Stream Watershed N A 

Design Data: Design Frequency 

Drainage Area 
Paved StreetlSidewalks 
Median (Pavers) 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: Design Frequency 

1299.63 
1293.93 
1.075 

B 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

Computed By: DNJ Date: 412512006 

1299.63 
1293.93 
1.075 

B 

Checked By: Date: 

I 
Runoff Coefficients for 25.. 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 
and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 
zoning ordinances for Mariwpa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

Design Standard Policies Manual 
City of Scottsdale - 2004 Update 

feet 
feet 
% 

1299.63 
1293.93 
1.075 

B 

1299.63 
1293.93 
1.075 

B 

1299.63 
1293.93 
1.075 

B 

1299.63 
1293.93 
1.075 

B 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

;z:;:n: Indian Bend Road Improvements Concentration Point: CB-7 
Indian Bend Road 

Project No.: 41 0-S-0402 Station: 28+08.9 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area year 
Park Grassed Area A1 acres 
Impervious Areas, Bldgs & SIWs A2 acres 

A3 acres 
I I I I I 

1.20 1 1.20 1 1.20 1 1.20 1 1.20 1 1.20 acres 
I I I I I 
I I I 

Drainage Length 417 I 4 1 7  1 4 1 7  1 4 1 7  1 4 1 7  1 4 1 7  
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: Design Frequency 

1295.3 
1293.3 
0.480 

B 

year 
Time of Concentation min. 
Rainfall Intensity (I) - see Figure 4-4 inlhr 
Runoff Coefficient (C) CI 

c2 

c3 

Weighted Runoff Coefficient (&) 

Peak Discharge Q, = C,IA(F) cfs 

Computed By: DNJ Date: 4/25/2006 

1295.3 
1293.3 
0.480 

B 

Checked By: Date: 

' Runoff Coefficients for 25-, 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25, respectively. with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

1295.3 
1293.3 
0.480 

B 

1295.3 
1293.3 
0.480 

B 

1295.3 
1293.3 
0.480 

B 

1295.3 
1293.3 
0.480 

B 

feet 
feet 
Oh 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-8 
Indian Bend Road 

41 0-S-0402 Station: 28+23 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
PavementISidewalks 
Median (Pavers) 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

year 
A1 acres 
A2 acres 
A3 acres 

Design Computations: Design Frequency 

1300 
1292.93 
1.022 

B 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

1300 
1292.93 
1.022 

B 

year 
min. 
inlhr 

c4 
c2 
#. 

Cw b33~ 
4.44 6.37 8.09 cfs 

1300 
1292.93 
1.022 

B 

Computed By: DNJ Date: 4/25/2006 

Checked By: Date: 

1 
Runoff Coefficients for 25.. 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25. respectively, with an upper limit of 0.95. 
2 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

1300 
1292.93 
1.022 

B 

Design Standard Policies Manual 
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1300 
1292.93 
1.022 

B 

1300 
1292.93 
1.022 

B 

feet 
feet 
% 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-9 
Location: Indian Bend Road 
Project No.: 41 0-S-0402 Station: 28+23 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area year 
Park Grassed Area A1 acres 
Impervious Areas, Bldgs & SNVs A2 acres 

A3 acres 

Total (A) acres 

Drainage Length 
Elevations: 

Top of Drainage Area feet 
At Structure feet 

Drainage Area Slope % 
Hydrologic Soil Group 

Design Computations: Design Frequency 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

Computed By: DNJ Date: 4/25/2006 

Checked By: Date: 

' Runoff Coefficients for 25, 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25. respectively, with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way. 

or alleys. 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Indian Bend Road Improvements Concentration Point: CB-I 2 
Indian Bend Road 

Project No.: 41 0-5-0402 Station: 31 +89 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
PavemenUSidewalks 
Median (Pavers) 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

year 
A1 acres 
A2 acres 
A3 acres 

Design Computations: Design Frequency 

1293.64 
1290.36 
0.827 

R 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

1293.64 
1290.36 
0.827 

R 

year 
T. min. 

1293.64 
1290.36 
0.827 

R 

Computed By: DNJ Date: 8/24/2006 

cw 

Checked By: Date: 

1 
Runoff Coefficients for 25, 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25. respectively. applied to the 2-10 year values with an upper limit of 0.95. 
2 

The ranges of ~ n o f f  coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 
3 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

1293.64 
1290.36 
0.827 

R 

Design Standard Policies Manual 
City of Scottsdale - 2004 Update 

I I # I 

0.95 1 0.95 1 0.95 1 0.95 1 0.95 1 0.95 

1.31 1 1.79 1 2.12 1 2.57 1 2.92 1 3.26 

1293.64 
1290.36 
0.827 

R 

cfs 

1293.64 
1290.36 
0.827 

R 

feet 
feet 
% 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-I 4 0 ~ocation: Indian Bend Road 
Project No.: 41 0-S-0402 Station: 31 +89 
Name of Stream Watershed N A 

Design Data: Design Frequency 

Drainage Area year 
Paved StreeVSidewalks A1 acres 
Median (Pavers) A2 acres 

A3 acres 

Total (A) acres 

Drainage Length feet 
Elevations: 

Top of Drainage Area feet 
At Structure feet 

Drainage Area Slope % 
Hydrologic Soil Group 

Design Computations: Design Frequency 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 a 

Runoff Coefficient (C) 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

year 
min. 
inlhr 

C' 
c2 
I-- 

Computed By: DNJ Date: 4/25/2006 

Checked By: Date: 

' Runoff Coefficients for 25-, 50- and 100-year storm frequencies were derived using adjustment fawrs of 1.10. 1.20 

and 1.25, respectively. applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specifled in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

Design Standard Policies Manual 
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HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-40 
Location: Indian Bend Road 
Project No.: 41 0-S-0402 Station: 33+00 
Name of Stream Watershed 

Design Data: 

Drainage Area 
Pavemenffsidewalks 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Frequency 

acres =E 

Design Computations: Design Frequency 

year 
Time of Concentation min. 
Rainfall Intensity (I) - see Figure 4-4 inlhr 
Runoff Coefficient (C) ci 

c2 

c3 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) cfs 

Computed By: DNJ Date: 4/25/2006 

Checked By: Date: 

1 
Runoff Coefficients for 25-, 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 
and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 
zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way. 

or alleys. 

Design Standard Policies Manual 
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HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-42 
Location: Indian Bend Road 
Project No.: 41 0-S-0402 Station: 33+41.6 
Name of Stream Watershed N A 

Design Data: Design Frequency 

Drainage Area year 
PavemenVSidewalks A1 acres 
Desert Landscape - no barrier A2 acres 

A3 acres 

Drainage Length 193 ( 193 1 193 ( 193 1 193 / 193 feet 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: Design Frequency 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

Computed By: DNJ Date: 8/24/2006 

Checked By: Date: 

1 
Runoff Coefficients for 25-. 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 
and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

Design Standard Policies Manual 
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HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

- Project: Indian Bend Road Improvements Concentration Point: CB-46 
Location: Indian Bend Road 
Project No.: 41 0-S-0402 Station: 35+64 
Namo nf Stream Watershart N A 

Design Data: Design Frequency 

Drainage Area 
PavemenVSidewalk 

A2 I I I I I acres 
A3 acres 

I I I I I 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: Design Frequency 

Total(A) 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

year 
min. 
inlhr 

c, 
C. 

0.04 

70.5 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

Computed By: DNJ Date: 5/8/2007 

Checked By: Date: 

0.04 

70.5 

' Runoff Coefficients for 25-, 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were de"ved from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

Design Standard Policies Manual 
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0.04 

70.5 

0.04 

70.5 

0.04 

70.5 

0.04 

70.5 

acres 

feet 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Indian Bend Road Improvements Concentration Point: CB-44 
Indian Bend Road 

Project No.: Station: 35+83 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
PavementISidewaik 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: Design Frequency 

1290.98 
1289.4 
2.26 

B 

year 
Time of Concentation min. 
Rainfall Intensity (I) - see Figure 4-4 inlhr 
Runoff Coefficient (C) CI 

c2 

c3 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) d s  

Computed By: DNJ Date: 8/24/2006 

Checked By: Date: 

1290.98 
1289.4 
2.26 

B 

-- 

' Runoff Coefficients for 25, 50- and 100-year storm frequencies were derived using adjustment fawrs of 1.10. 1.20 

and 1.25. respectively, applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 
3 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way. 

or alleys. 

1290.98 
1289.4 
2.26 

B 

Design Standard Policies Manual 
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1290.98 
1289.4 
2.26 

B 

1290.98 
1289.4 
2.26 

B 

1290.98 
1289.4 
2.26 

B 

feet 
feet 
% 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB48 
Location: Indian Bend Road 
Project No.: 41 0-S-0402 Station: 35+42 
Name of Stream Watershed N A 

Design Data: Design Frequency 

Drainage Area 
PavementlSidewalk 
Desert Landscape - no 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

barrier 

year 
A1 acres 
A2 acres 
A3 acres 

Design Computations: Design Frequency 

1291.38 
1290.15 
1.685 

B 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

1291.38 
1290.15 
1.685 

B 

year 
T. min. 

inlhr 

c1 
c2 

c3 

1291.38 
1290.15 
1.685 

B 

Computed By: DNJ Date: 911 212006 

1291.38 
1290.15 
1.685 

B 

c, 

Checked By: Date: 

' Runoff Coefficients for 25-. 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25. respectively. applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way. 

or alleys. 

Design Standard Policies Manual 
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1291.38 
1290.15 
1.685 

B 

0.84 1 0.84 1 0.84 1 0.85 1 0.85 1 0.85 

0.03 1 0.04 1 0.05 1 0.06 1 0.07 1 0.07 cfs 

1291.38 
1290.15 
1.685 

B 

feet 
feet 
% 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-50 
Location: Indian Bend Road 
Project No.: 410-S-0402 Station: 38+58.8 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
PavementlSidewalks 
Median (Pavers) 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: Design Frequency 

1292.1 
1289.19 

0.74 

year 
Time of Concentation min. 
Rainfall Intensity (I) -see Figure 4-4 inlhr 
Runoff Coefficient (C) CI 

c2 

1292.1 1 1292.1 1 1292.1 
1289.191 1289.191 1289.19 

0.74 1 0 . 7 4  1 0 . 7 4  

Computed By: DNJ Date: 8/24/2006 

Weighted Runoff Coefficient (C,) c, 
Peak Discharge Q, = C,IA(F) 

Checked By: Date: 

1 
Runoff Coefficients for 25-, 50- and 100-year storm frequencies were derived using adjustment fawrs of 1.10. 1.20 
and 1.25, respectively, with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

1292.1 
1289.19 

0.74 

Design Standard Policies Manual 
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0.95 

1.78 

1292.1 
1289.19 

0.74 

feet 
feet 
Oh 

0.95 

2.43 

0.95 

2.88 

0.95 

3.49 

0.95 

3.96 

0.95 

4.44cfs 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-52 
Location: Indian Bend Road 
Project No.: 41 0-S-0402 Station: 39+25.5 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
PavemenffSidewalks 
Median (Pavers) 

Total 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

AZ I I I I I acres 
A3 acres 

I I I I I 

Design Computations: Design Frequency 

(A) 

year 
Time of Concentation min. 
Rainfall Intensity (I) - see Figure 4-4 - inlhr 
Runoff Coefficient (c) C,I 0.95 1 0.95 1 0 . 9 5 ~ 0 . 9 5  ~ 0 . 9 5  r 0.95 1 

Weighted Runoff Coefficient (C,) 0.95 0.95 0.95 0.95 0.95 0.95 
Peak Discharge Q, = C,IA(F) 1.33 1.83 2.16 2.62 2.97 3.33 cfs 

0.39 

395.5 

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

Computed By: DNJ Date: 3/27/2007 

Checked By: Date: 

0.39 

395.5 

' Runoff Coefficients for 25-.50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 
and 1.25, respectively. with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specifled in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 
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0.39 

395.5 

0.39 

395.5 

0.39 

395.5 

0.39 

395.5 

acres 

feet 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

- Project: Indian Bend Road Improvements Concentration Point: CB-56 
Location: Indian Bend Road 
Project NO.: 41 0-S-0402 Station: 43+70 
Name nf Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
PavernenVSidewalks 
Right-of-way 

year 
A1 acres 
A2 acres 
A3 acres 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: Design Frequency 

year 
Time of Concentation rnin. 
Rainfall Intensity (I) - see Figure 4-4 inlhr 
Runoff Coefficient (C) ct 

c2 

c3 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) cfs 

Computed By: DNJ Date: 5/9/2007 

Checked By: Date: 

' Runoff Coefficients for 25-. 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25, respectively, with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban iand uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban iand uses are for lot coverage only and do not include Ule adjacent street and right-of way, 

or alleys. 

Design Standard Policies Manual 
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HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-58 
Location: Indian Bend Road 
Project No.: 41 0-S-0402 Station: 44+95.06 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
Pavement/sidewalks 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: Design Frequency 

year 
Time of Concentation min. 
Rainfall Intensity (I) - see Figure 4-4 inlhr 
Runoff Coefficient (C) ci 

c2 

c3 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) cfs 

Computed By: DNJ Date: 5/7/2007 

Checked By: Date: 

~~ ~~ -- 

' Runoff Coefficients for 25-, 50- and 100year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 
2 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not indude the adjacent street and right-of way, 

or alleys. 

Design Standard Policies Manual 
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HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Indian Bend Road Improvements Concentration Point: CB-60 
Indian Bend Road 

410-S-0402 Station: 46+01.96 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
Pavement/sidewalks 
Right-of-way 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

A3 

Total(A) 

Design Computations: Design Frequency 

1287.28 
1286.22 

n S A  

year 

Time of Concentation min. 
Rainfall Intensity (I) - see Figure 4-4 inlhr 
Runoff Coefficient (C) c1 

0.14 

1287.28 
1286.22 

n sa 

Computed By: DNJ Date: 8/24/2006 

0.14 

Weighted Runoff Coefficient (C,) C, 

Peak Discharge Q, = C,IA(F) 

Checked By: Date: 

' Runoff Coefficients for 25.. 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25, respectively. applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way. 

or alleys. 

1287.28 
1286.22 

n 54 

Design Standard Policies Manual 
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0.14 

0.951 0.951 0.951 0.95) 0.951 0.95 

0.471 0.641 0.761 0.931 1.051 1.18 

1287.28 
1286.22 

n 54 

cfs 

0.14 

1287.28 
1286 22 

n 54 

0.14 

1287 28 
1286 22 

n 54 

0.14 

feet 
feet 

acres 

acres 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-62 
Location: Indian Bend Road 0 Project No.: 41 0-S-0402 Station: 47+16.50 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
PavemenVsidewalks 
Right-of-W ay 

Total 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

year 
A1 acres 
A2 acres 
A3 acres 

I I I I I 
185 1 185 1 185 1 185 1 185 / 185 feet 

I I I I I 

Design Computations: Design Frequency 

1290.40 
1285.73 
2.52 

B 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

1290.40 
1285.73 
2.52 

B 

Computed By: DNJ Date: 8/24/2006 

Checked By: Date: 

' Runoff Coefficients for 25-, 50- and 100-year storm frequendes were derived using adjustment fawrs of 1.10. 1.20 

and 1.25, respectively. applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

1290.00 
1285.73 
2.31 
B 

Design Standard Policies Manual 
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1290.00 
1285.73 
2.31 

B 

feet 
feet 
% 

1290.40 
1285.73 
2.52 

B 

1290.40 
1285.73 
2.52 

B 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: Culvert - 64 
Location: Paradise View Road Connector Road 
Project No.: 410-S-0402 Station: 46+55.59 to 68.54' Rt 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
PavemenVsidewalks 
Right-of-way 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: Design Frequency 

year 
Time of Concentation min. 
Rainfall Intensity (I) - see Figure 4-4 inlhr 
Runoff Coefficient (C) CI 

c2 

c3 

Weighted Runoff Coefficient (&) 

Peak Discharge Q, = CwIA(F) cfs 

Computed By: DNJ Date: 3/28/2007 

Checked By: Date: 

~ ~~ ~ ~~ - 

' Runoff Coefficients for 25-, 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

Design Standard Policies Manual 
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HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-66 
Location: 
Project ,: 

Indian Bend Road 
41 0-S-0402 Station: 48+20 

Name of Stream Watershed N A 

Design Data: Design Frequency 

Drainage Area 
PavementlSidewalk 

A2 I I I I I acres 
A3 acres 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: Design Frequency 

1287.64 
1285.01 
0.687 

B 

year 
Time of Concentation min. 
Rainfall Intensity (I) - see Figure 4-4 inlhr 
Runoff Coefficient (C) CI 

c2 

c3 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) cfs 

Computed By: DNJ Date: 8/24/2006 

1287.64 
1285.01 
0.687 

B 

Checked By: Date: 

Runoff Coefficients for 25-, 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 
2 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

1287.64 
1285.01 
0.687 

B 

3 
Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way. 

or alleys. 
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1287.64 
1285.01 
0.687 

B 

1287.64 
1285.01 
0.687 

B 

1287.64 
1285.01 
0.687 

B 

feet 
feet 
% 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-68 
Location: 
Project No.: 

Paradise View Road Connector Road 
41 0-S-0402 Station: Maintenance Rd 1+85 

Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
Pavementlsidewalks 
Right-of-way 

A31 I I acres 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: Design Frequency 

1290.5 
1279.30 

3.2 
B 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

1290.5 
1279.30 

3.2 
B 

Computed By: DNJ Date: 312812007 

Checked By: Date: 

1290.5 
1279.30 

3.2 
B 

- - -- 

1 
Runoff Coefficients for 25-, 50- and 100-year storm frequencies were derived using adjustment fawrs of 1.10. 1.20 

and 1.25, respectively. applied to the 2-10 year values with an upper limit of 0.95. 
2 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specifled in the 

zoning ordinances for Maricopa County 
3 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

1290.5 
1279.30 

3.2 
B 

1290.5 
1279.30 

3.2 
B 

1290.5 
1279.30 

3.2 
€3 

feet 
feet 
% 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-70 
Location: Paradise View Road Connector Road 

- -  

Project No.: 410-S-0402 Station: 48+50 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
PavemenVsidewalks 
Right-of-way 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

year 
A1 acres 
A2 acres 

Design Computations: Design Frequency 

1287.36 
1280.00 
0.89756 

B 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

1287.36 
1280.00 
0.89756 

B 

year 
min. 
inlhr 

c1 
c2 

- - 

Computed By: DNJ Date: 3/28/2007 

1287.36 
1280.00 
0.89756 

B 

Checked By: Date: 

' Runoff Coefficients for 25-, 50- and 100-year storm frequencies were derived using adjustment facors of 1.10.1.20 
and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way. 

or alleys. 
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1287.36 
1280.00 
0.89756 

B 

1287.36 
1280.00 
0.89756 

B 

1287.36 
1280.00 
0.89756 

B 

feet 
feet 
% 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

- Project: Indian Bend Road Improvements Concentration Point: CB-72 
Location: Indian Bend Road 
Project No.: 410-S-0402 Station: 51+20 
Name of Stream Watershed N A 

Design Data: Design Frequency 

Drainage Area 
PavementISidewalks 

A2 I I I 1 I acres 
A3 acres 

I I I I I 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: Design Frequency 

year 
Time of Concentation rnin. 
Rainfall Intensity (I) - see Figure 4-4 inlhr 
Runoff Coefficient (C) ct 

cz - 

Computed By: DNJ Date: 9/6/2006 

Weighted Runoff Coefficient (C,) c, 
Peak Discharge Q, = C,IA(F) 

Checked By: Date: 

' Runoff Coefficients for 25-, 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 
and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 
zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way. 

or alleys. 

Design Standard Policies Manual 
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I 

0.95 1 0.95 ( 0.95 1 0.95 1 0.95 1 0.95 

1.84 ( 2.52 ( 2.97 ( 3.61 ( 4.09 1 4.58 cfs 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-74 
Location: Indian Bend Road 
Project No.: 410-S-0402 Station: 52+25 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
PavemenVSidewalks 

I I I I A2 acres 
A3 I acres 

I I I 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: Design Frequency 

year 
Time of Concentation min. 
Rainfall Intensity (I) - see Figure 1-4 inlhr 

Computed By: DNJ Date: 8/24/2006 

Checked By: Date: 

Runoff Coefficient (C) C1 

CZ 
c3 

Welghted Runoff Coefficient (C,) c, 
Peak Discharge Q, = C,IA(F) 

1 
Runoff Coefficients for 25.. 50- and 100-year storm frequencies were derived using adjustment fawrs of 1.10. 1.20 

and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 
2 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way. 

or alleys. 
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0.95 

0.95 

0.77 

0.95 

0.95 

1.05 

0.95 

0.95 

1.25 

0.95 

0.95 

1.51 

0.95 

0.95 

1.72 

0.95 

0.95 

1.92 cfs 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road improvements Concentration Point: CB-76 
Location: Indian Bend Road 
Project NO.: 41 0-S-0402 Station: 52+60 
Name of Stream Watershed 

Design Data: 

Drainage Area 
PavemenVSidewalks 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Frequency 

year 
A1 acres 
A7 D r l P r  

Design Computations: Design Frequency 

1285.31 
1282.56 
0.917 

B 

year 
Time of Concentation min. 
Rainfall Intensity (I) - see Figure 4-4 inlhr 
Runoff Coefficient (C) CI 

c3 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) cfs 

Computed By: DNJ Date: 8/24/2006 

1285.31 
1282.56 
0.917 

B 

Checked By: Date: 

~ -~ ~~p ~ -- - ~p 

' Runoff Coefficients for 25-, 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 
and 1.25, respectively. applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 
zoning ordinances for Mariwpa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way. 

or alleys. 

1285.31 
1282.56 
0.917 

B 
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1285.31 
1282.56 
0.917 

B 

1285.31 
1282.56 
0.917 

B 

1285.31 
1282.56 
0.917 

B 

feet 
feet 
% 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-78 
Location: Indian Bend Road 
Project No.: 41 0-S-0402 Station: 54+95 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area year 
PavemenVSidewalks A1 acres 
Median (Pavers) A2 acres 

A3 acres 

Total (A) acres 

Drainage Length feet 
Elevations: 

Top of Drainage Area feet 
At Structure feet 

Drainage Area Slope % 
Hydrologic Soil Group 

Design Computations: Design Frequency 

year 
Time of Concentation min. 
Rainfall Intensity (I) - see Figure 4-4 inlhr 
Runoff Coefficient (C) CI 

c2 
c3 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) d s  

Computed By: DNJ Date: 5/8/2007 

Checked By: Date: 

' Runoff Coefficients for 25.. 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 
and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 

2 
The ranges of runoff wefflcients shown for urban land uses were derived from lot coverage standards specified in the 
zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way. 

or alleys. 

Design Standard Policies Manual 
City of Scottsdale - 2004 Update 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Projeck Indian Bend Road Improvements Concentration Point: CB-82 0 ~ocat ion:  Indian Bend Road 
Project No.: 41 0-5-0402 Station: 57+50.5 
Name of Stream Watershed N A 

Design Data: Design Frequency 

Drainage Area 
PavemenVSidewalks 
Median ((Pavers) 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

year 
A1 acres 
A2 acres 

533 1 533 1 533 1 533 1 533 1 533 feet 

Total(A) 

Design Computations: Design Frequency 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

I I I I I 
0.62 1 0.62 1 0.62 1 0.62 1 0.62 1 0.62 

I I I I I 
acres 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

year 
min. 
inlhr 

- -- 

Computed By: DNJ Date: 5/8/2007 

C, 
C2 
C, 

Checked By: Date: 

0.95 1 0.95 1 0.95 1 0.95 1 0.95 1 0.95 
0.95 ( 0.95 1 0.95 1 0.95 1 0.95 1 0.95 

I I I I I 

1 
Runoff Coefficients for 25.. 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25. respectively. applied to the 2-10 year values with an upper limit of 0.95. 
2 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 
3 

Runoff coefficients for urban land uses are for lot average only and do not include the adjacent street and right-of way. 

or alleys. 

Design Standard Policies Manual 
City of Scottsdale - 2004 Update 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Indian Bend Road Improvements Concentration Point: CB-84 
Indian Bend Road 

41 0-S-0402 Station: 59+75 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
PavemenffSidewalk 
Median (Pavers) 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

year 
A1 acres 
A2 acres 
A3 acres 

227 1 227 1 227 1 227 1 227 1 227 feet 

Total (A) 

Design Computations: Design Frequency 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

I I I I I 
0.23 1 0.23 1 0.23 1 0.23 1 0.23 1 0.23 

I I I I I 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

acres 

Computed By: DNJ Date: 5/8/2007 

Checked By: Date: 

Runoff Coefficients for 25. 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25. respectively. applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Mariwpa County 

Runoff wefflcients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

Design Standard Policies Manual 
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HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Indian Bend Road Improvements Concentration Point: CB-88 
Indian Bend Road 

420-S-0402 Station: 63+47 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
PavementISidewalk 
Median (Pavers) 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: Design Frequency 

1289.72 
1286.89 
1.322 

B 

year 

Time of Concentation min. 
Rainfall Intensity ( I )  - see Figure 4-4 inlhr 
Runoff Coefficient (C) ci 

cz 
c3 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = CwIA(F) cfs 

Computed By: DNJ Date: 5/8/2007 

1289.72 
1286.89 
1.322 

B 

Checked By: Date: 

' Runoff Coefficients for 25.. 50- and 100-year s t o n  frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25. respectively, applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa Counly 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 
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1289.72 
1286.89 

1.322 
B 

1289.72 
1286.89 
1.322 

B 

1289.72 
1286.89 
1.322 

B 

1289.72 
1286.89 

1.322 
B 

feet 
feet 
% 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Concentration Point: CB-92 (West) 
Location: Indian Bend Road 
Project NO.: 41 0-S-0402 Station: 67+13.40 
Name of Stream Watershed 

Design Data: 

Drainage Area 
PavemenVSidewalk 
Desert Landscaping 
Residential 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Frequency 

year 
A1 acres 
A2 acres 
A3 acres 

Design Computations: Design Frequency 

1286.89 
1282.14 
1.280 

B 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

1286.89 
1282.14 
1.280 

B 

year 
min. 

Computed By: DNJ Date: 8/24/2006 

Checked By: Date: 

1286.89 
1282.14 
1.280 

B 

' Runoff Coefficients for 25-. 50- and 100-year storm frequencies were derived using adjustment facon of 1.10. 1.20 

and 1.25, respectively. applied to the 2-10 year values with an upper limit of 0.95. 
2 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 
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1286.89 
1282.14 
1.280 

B 

1286.89 
1282.14 
1.280 

B 

1286.89 
1282.14 
1.280 

B 

feet 
feet 
% 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

a Project: Indian Bend Road Improvements Concentration Point: CB-92 (East) 
Location: Indian Bend Road 
Project No.: 410-S-0402 Station: 67+13.40 
Name of Stream Watershed 

Design Data: 

Drainage Area 
PavementlSidewalk 
Desert Landscape - no 
Residential 

1 barrier 

Total 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = L IA(F)  

Design Frequency 

year 
A1 acres 
A2 acres 
A3 acres 

(A) 

Design Frequency 

1284.14 
1282.14 
0.451 

B . 

1.02 

443 

Computed By: DNJ Date: 8/24/2006 

1284.14 
1282.14 
0.451 

B 

CW 

Checked By: Date: 

2.02 

443 

1 
Runoff Coefficients for 25-. 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 

* The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way. 

or alleys. 

1284.14 
1282.14 
0.451 

B 

I I I I I 
0.66 ( 0.66 1 0.66 ( 0.69 1 0.72 1 0.74 

2.47 1 3.38 1 3.99 1 5.05 1 5.98 1 6.83 
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1.02 

443 

cfs 

1284.14 
1282.14 
0.451 

B 

I .02 

443 

1284.14 
1282.14 
0.451 

B 

1.02 

443 

1284.14 
1282.14 
0.451 

B 

1.02 

443 

feet 
feet 
% 

acres 

feet 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-94 (East) 
Location: Indian Bend Road 
Project No.: 41 0-S-0402 Station: 66+68.2 
Name of Stream Watershed N A 

Design Data: 

Drainage Area 
PavemenffSidewalk 
ROW (Desert Landscape) 
Townhouses 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Frequency 

year 
A1 acres 
A2 acres 
A3 acres 

Design Computations: Design Frequency 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

Tc 5 1 5 min. 
3.65 1 4.99 1 5.9 1 7.16 1 8.13 1 9.1 inlhr 

C. 0.95 1 0 . 9 5  1 0 . 9 5  1 0 . 9 5  ( 0 . 9 5  1 0 . 9 5  

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

Computed By: DNJ Date: 8/24/2006 

Checked By: Date: 

1 
Runoff Coefficients for 25-, 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25. respectively, applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

Design Standard Policies Manual 
City of Scottsdale - 2004 Update 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Indian Bend Road Improvements Concentration Point: CB-94 (West) 
Location: Indian Bend Road 
Prni~Ft N n  . A1n.S-nAn7 Station. . . -, - - . . . .. . . . ," - " ."- -.-..-. ,. 
Name of Stream Watershed N A 

Design Data: Design Frequency 

Drainage Area year 
PavementlSidewalk A1 acres 
ROW (Desert Landscape) A?. acres 
Townhouses A3 acres 

Total (A) acres 

Drainage Length feet 
Elevations: 

Top of Drainage Area feet 
At Structure feet 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: Design Frequency 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

Computed By: DNJ Date: 8/24/2006 

Checked By: Date: 

1 
Runoff Coefficients for 25-, 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25. respectively, applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 
3 

Runoff coeff~cients for urban land uses are for lot coverage only and do not indude the adjacent street and right-of way, 

or alleys. 

Design Standard Policies Manual 
City of Scottsdaie - 2004 Update 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-98 

a Location: Indian Bend Road 
Project No.: Station: 64+53.88 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
PavementISidewalk 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

year 
A1 acres 
A2 acres 
A31 I I I 1 lacres 

130 1 130 1 130 1 130 1 130 1 130 feet 

Total (A) 

Design Computations: Design Frequency 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

I I I I I 
0.13 1 0.13 ( 0.13 1 0.13 1 0.13 1 0.13 

I I I I I 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

acres 

year 
min. 
inlhr 

CT 

Computed By: DNJ Date: 8/24/2006 

Checked By: Date: 

' Runoff Coefficients for 2%. 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25. respectively, applied to the 2-10 year values with an upper limit of 0.95. 
2 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way. 

or alleys. 

Design Standard Policies Manual 
City of Scottsdale - 2004 Update 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-100 
Location: Indian Bend Road 
Project No.: 41 0-S-0402 Station: 64+24 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area year 
PavementlSidewalks A1 acres 
Median (Desert Landscape) A2 acres 

A3 acres 

Total (A) acres 

Drainage Length feet 
Elevations: 

Top of Drainage Area feet 
At Structure feet 

Drainage Area Slope % 
Hydrologic Soil Group 

Design Computations: Design Frequency 

year 
Time of Concentation min. 
Rainfall Intensity (I) - see Figure 4-4 inlhr 
Runoff Coefficient (C) ci 

c2 

c3 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) cfs 

Computed By: DNJ Date: 5/8/2007 

Checked By: Date: 

' Runoff Coefficients for 25.. 50- and 100-year storm frequencies were derived using adjustment fawrs of 1.10. 1.20 

and 1.25. respectively. applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot wverage standards specified in the 

zoning ordinances for Mariwpa County 

Runoff coefficients for urban land uses are for lot wverage only and do not include the adjacent street and right-of way. 

or alleys. 

Design Standard Policies Manual 
City of Scottsdale - 2004 Update 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-104 
Location: Indian Bend Road 
Project No.: 41 0-S-0402 Station: 71+31.5 
Name of Stream Watershed N A 

Design Data: Design Frequency 

Drainage Area 
PavemenffSidewalk A1 
Median (Desert Landscape) A2 
ROW (Desert Landscape) A3 

Total (A) 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: Design Frequency 

year 
Time of Concentation T, rnin. 
Rainfall Intensity (I) - see Figure 4-4 in/hr 
Runoff Coefficient (C) c i  

c2 

c3 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) cfs 

Computed By: DNJ Date: 5/9/2007 

Checked By: Date: 

1 
Runoff Coefficients for 2% 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25, respectively. applied to the 2-10 year values with an upper limit of 0.95. 
2 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 
3 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

Design Standard Policies Manual 
City of ~cottsdale - 2004 Update 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CB-106 
Location: Indian Bend Road 
Project No.: 41 0-S-0402 Station: Hayden Road 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area year 
Pavementlsidewalk A1 acres 
MedianlDesert Landscape A2 acres 
Residential A3 acres 

Total (A) acres 

Drainage Length feet 
Elevations: 

Top of Drainage Area feet 
At Structure feet 

Drainage Area Slope % 
Hydrologic Soil Group 

Design Computations: Design Frequency 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

I I I I 

0.77 1 0.77 1 0.77 1 0.80 1 0.82 1 0.83 

3.54 1 4.84 1 5.73 1 7.13 1 8.30 1 9.41 cfs 

Computed By: DNJ Date: 812412006 

Checked By: Date: 

' Runoff Coefficients for 25.. 50- and 100-year stornl frequencies were derived using adjustment facon of 1.10. 1.20 

and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 
2 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Mariwpa County 

Runoff coefficients for urban land uses are for lot wverage Only and do not include the adjacent street and right-of way, 

or alleys. 

Design Standard Policies Manual 
City of Scottsdale - 2004 Update 



CATCH BASIN ANALYSES 



Worksheet for Sag Inlet CB-2 at Sta. 26+40 
'. ..A 4%;:~ a ..@c&T.. &?:;.*.#+::$;t::;*g~ Y * W  :*&&:*B&$%g;;. :a ... > ,~,~..*-*-@ ..+, +;3.<.* #?.,. ,d,,j.-: Jr*@b&i#$# 

Solve For Spread 

Discharge 

Left Side Slope 

Right Side Slope 

Bottom Width 

Grate Width 

Grate Length 

Local Depression 

Local Depression Width 

Grate Type 

Clogging 

Spread 

Depth 

Wetted Perimeter 

Top Width 

Open Grate Area 

Active Grate Weir Length 

Messages 

Notes install MAG Detail 537, Type G catch 
basin. double. 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.001 

61412007 4:23:13 PM 27 Siamons Company Drlve Sulte 200 W Watertown, CT 06795 USA +I-203-765-1666 Page l of 1 



Worksheet for Curb Inlet On Grade CB-4 at Sta. 26+26 

Solve For Efficiency 

Discharge 

Slope 

Gutter W~dth 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Curb Openlng Length 

Local Depresslon 

Local Depresslon Width 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Total Interception Length 

Notes Install COP P=l569 Type M catch 
basin, Single Wing L=17 feet. 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster 108.01.058.001 
511112007 3:12:19 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA t1-203.7551666 Page 1 of 1 



Worksheet for Sag Inlet CB6 at Sta. 27+70 

Solve For Spread 

Discharge 

Left Side Slope 

Right Side Slope 

Bottom Width 

Grate Width 

Grate Length 

Local Depression 

Local Depression Width 

Grate Type 

Clogging 

4.90 ft'/s 

0.05 Wft (H:V) 

0.02 fUR (H:W 
2.00 ft 

2.00 ft 

2.00 ft 

0.00 in 

0.00 ft 

P-50 mm (P-1-718") 

50.00 % 

. ,  >.'.,kc. ... ?,?: ;:;, :. . ,:. s ,  ., : : t,;, .;!::~ ,>,,.! ;d.. . 4;. i;, .:., . , ..,, ,' 
Results , . . ;.' . . ,., .. .,,. - * . : .  ..xfi ,.,ii,.., ..!, . . : . ,. . , ... . , .... * 

. . ' .. .. 

Spread 

Depth 

Wetted Perimeter 

Top Width 

Open Grate Area 

Active Grate Weir Length 

Messages 

Notes Install MAG Detail 537 Type G catch 
basin, Single. 

Bentley Systems, lnc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 
61112007 4:22:52 PM 27 Siemons Company Drive Sun0 200 W Watettmm, CT 06795 USA +1303-755.1668 Page 1 of 1 



A 
Worksheet for Ditch Inlet In Sag - CB-7 Sta 28+08.9 

Solve For Spread 

Discharge 4.53 ffls 

Left Side Slope 4.00 ft/R (H:V) 

Right Side Slope 4.00 ftlf~ (H:W 

Bottom Width 2.00 R 

Grate Width 2.00 R 

Grate Length 2.00 R 

Local Depression 0.00 in 

Local Depression Width 0.00 ft 

Grate Type P-50 mm (P-1-718") 

Clogging 50.00 % 

. . . ,  . j.. ~. . , . , . T I  , .  , . ".. .. ..,. :!-- ". :. , ,. , ,:,;.>,. . .. 
Results ,.: : :.,,,...,. , .  . .. , ;,,., , 

>;, .;,: , :.. . 
;, , .  . : . .  . .  . . - -  . , '& . . ,.vl ,,, .. 5. .  . , 

Spread 

Depth 

Wetted Perimeter 

Top Width 

Open Grate Area 

Active Grate Weir Length 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 
611212007 3:03:02 PM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page l of 1 



Worksheet for Curb Inlet On Grade CB-8 at Sta. 28+23 

Solve For Efficiency 

Discharge 5.25 f13/s 

Slope 0.00627 fMt 

Gutter Width 3.92 fl 

Gutter Cross Slope 0.02 fl/R 

Road Cross Slope 0.02 ~ f t  

Roughness Coeficient 0.016 

Curb Opening Length 16.00 fl 

Local Depression 2.00 in 

Local Depression Width 1.42 ft 

Efkiency 94.04 % 

Intercepted Flow 4.94 P I S  

Bypass FIOW 0.31 ftJ/s 4 * & - I t  
Spread $4.62 R ' 7hllr IS.S*( Y.S hue* " ' I ~ * ' $  
Depth 0.30 fl C C&'~O.<' 

Flow Area 2.15 fl' 

Gutter Depression 0.01 R 

Total Depression 0.17 It 

Velocity 2.44 Ws 

Equivalent Cross Slope 0.04494 Wft 

Length Factor 0.79 

Total Interception Length 20.22 fl 

Notes Install COP Detail P-1569 Type M -I 
catch basin, Single Wing L = 17 feet. 

Bentley Systems. Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 
511112007 3:17:25 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



- Worksheet for Ditch Inlet In Sag - CB-9 Sta 28+23 

Solve For Spread 

Discharge 

Left Side Slope 

Right Side Slope 

Bottom Width 

Grate Width 

Grate Length 

Local Depression 

Local Depression Width 

Grate Type 

Clogging 

Spread 

Depth 

WettedPerimeter 

Top Width 

Open Grate Area 

Active Grate Weir Length 

Bentley Systems, lnc. Haestad Methods Solutlon Center FlowMaster [08.01.058.00] 

6HZ12007 3:04:15 PM 27 Slemons Company Drive Suite 200 W Watertown. CT 06795 USA +i-203-755-1666 Page 1 of 1 



Worksheet for Curb Inlet In Sag CB-10 at Sta 29+63 update ds 

Solve For Spread 

Discharge 

Gutter Width 

Guner Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Local Depression Width 

Throat Incline Angle 

Inclined 

2.00 in 

1.42 fl 

33.50 degrees 

Spread 

Depth 

Gutter Depression 

Total Depression 

Messages 

Notes COP P-1569 catch basin, M-2 wings 
17 feet. 

STILLMAN P A ~ C ~ Y ~  LOT 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 
511112007 3:18:31 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1566 Page 1 of 1 



. 
Worksheet for Curb Inlet On Grade CB-I2 at Sta. 31+89 

Solve For Efficiency 

Discharge 

Slope 

Guner Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Width 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Total Interception Length 

1.18 flz 

0.06 ft 

0.22 ft 

2.06 Rls 

0.07712 Rlfl 

0.98 

10.58 R 

Notes Install COP Detail P-1569 Type M 
catch basin, Single Wing L=lOfeet 

Bentley Systems, Inc. Haastad Methods Solution Center FlowMaster [08.01.058.00] 
511112007 3:25:49 PM 27 Siemono Company Drive Suite 200 W Wateltown, CT06795 USA +I-203-755-1666 Page 1 of 1 



Worksheet for Curb Inlet On Grade CB-14 a t  Sta 31+89 

Solve For Efficiency 

Discharge 

Slope 

Guner Width 

Guner Cross Slope 

Road Cross Slope 

Roughness Coefficient 

0.02 wfl 

0.02 wfl 
0.016 

Curb Opening Length 16.00 fl 

Local Depression 2.00 in 

Local Depression Width 1.42 R 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 0.95 

Total Interception Length 16.78 R 

Notes Install COP Detail P-1569 Type M 
catch basin, Single Wing L=17 feet. 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.001 
511112007 3:26:21 PM 27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA t1.203-755-1666 Page I of 1 



Worksheet for Sag Curb Inlet CB-40 at Sta. 33+00 
'p$$ bT&&;;,..T"I"': 
"'Si. :;. .:q:p 1 , . ,. &$p&&g .% 

Solve For Spread 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Local Depression Width 

Throat Incline Angle 

Inclined 

2.00 in 

1.42 ft 

33.50 degrees 

, ., , . ,,.. ,. , ' , .' ; . / .  Results ' .:. ::: : .- . .: l l  

Spread 

Depth 

Gutter Depression 

Total Depression 

Messages 

Notes Install COP Detail P-I569 Type M - 2  
catch basin, Double wings L=3 both 
sides. 

Bentiey Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.001 

5/1112007 3 5 0 5 9  PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



Worksheet for Sag Curb Inlet CB-42 at Sta. 33+41.6 

Solve For Spread 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Local Depression Width 

Throat Incline Angle 

2.19 Rsls 

1.42 n 
0.06 WR 

0.02 ftfn 
7.20 n 
0.50 R 

Inclined 

2.00 in 

1.42 R 

33.50 degrees 

Spread 

Depth 

Gutter Depression 

Total Depression 

Notes Install COP Detail P-1569 Type M - 2  
catch basin, Double Wing L=3 feet 
both sides. 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 

5Hi12007 3:31:32 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +i-203-755-4666 Page 1 of i 



Worksheet for Grate Inlet In Sag CB-44 Sta. 35+83 

Solve For Spread 

Discharge 0.17 f l ~ s  

Gutter Width 2.50 fl 

Gutter Cross Slope 0.03 Wft 

Road Cross Slope 0.03 Wft 

Grate Width 2.00 ft 

Grate Length 3.00 ft 

Local Depression 0.00 in 

Local Depression Width 0.00 fl 

Grate Type P-50 mm (P-1-718") 

Clogging 50.00 % 

Spread 3.21 ft 

Depth 0.10 ft - 0 ~ ' .  

Gutter Depression 0.02 ft 

Total Depression 0.02 R 

Open Grate Area 2.70 f12 

Active Grate Weir Length 5.00 fl 

Messages 

Notes install MAG 537 Type G, Single 
Catch Basin. 

Bentley Systems, Rc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 
5lH12007 3:37:30 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page i of 1 



m Worksheet for Grate Inlet In Sag CB46 Sta. 35+68 

Solve For Spread 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Grate Width 

Grate Length 

Local Depression 

Local Depression Width 

Grate Type 

Clogging 

Spread 

Depth 

Gutter Depression 

Total Depression 

Open Grate Area 

Active Grate Weir Length 

3.43 fl 

0.11 fl - 0 ~ '  

0.02 fl 

0.02 ft 

2.70 ft' 

5.00 fl 

Notes Install MAG 537 Type G, Single 
Catch Basin. 

Bentiey Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 
511112007 3:34:20 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page I of 1 



0 Worksheet for Curb Inlet On Grade CB-48 at Sta. 35+42 

Solve For Efficiency 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Width 

EMciency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Total Interception Length 

Notes Install COP P-1569 M, no wings. 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.0i.058.00] 
511112007 3:35:59 PM 27 Siemons Company Drlve Suite 200 W Watertown, CT 06795 USA +i-203.7554666 Page 1 of 1 



Worksheet for Curb Inlet In Sag CB-50 at Sta. 38+58.8 

Solve For Spread 

Discharge 

Gutter Width 

Guner Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Local Depression Width 

Throat incline Angle 

Inclined 

2.88 ft31s 

1.42 ft 

0.06 wn 
0.02 wn 
7.20 ft 

0.50 ft 

2.00 in 

1.42 ft 

33.50 degrees 

Spread 

Depth 

Guner Depression 

Total Depression 

Messages ' 

Notes Install COP Detail P-l689Type M-2 
catch basin, Double Wings L=3 each 
side 

Bentley Systems, Inc. Haestad MeUlods Solution Center FlowMaster [08.01.058.00] 
511112007 3:43:33 PM 27 Siemons Company Drive Suite 200 W Watertown. CT 06795 USA +I-203-755-1666 Page 1 of I 



Worksheet for Curb Inlet On Grade CB-52 at Sta. 39+25.5 

Solve For Efficiency 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Width 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Total Interception Length 

. . , .  . . .  , . . .~2;.,>A. .3 .: . .. . Messages . ? :, c..,. , .  
.. ... . ,.., r : \ .f y. , . . . :.. . . '  .:,;;&iph * 

. .  . . ., . : : ;  , . . . . , . >lift$,?, *,.: ''il;. 

Notes Install COP Detail P-1569 Type M-1 
catch basin with 6 foot wing. 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 
5H112007 3:42:42 PM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203.7554666 Page 1 of 1 



Worksheet for Curb Inlet On Grade CB-56 at Sta. 43+70 

Solve For Efficiency 

Discharge 

siope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Curb Opening Length 

~ o c a l  Depression 

Local Depression Width 

Efficiency 100.00 % 

Intercepted Flow . 5.31 fts/s 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Total Interception Length 

o 00 n=ts 

19.45 R ~ ~ L ~ C  ( 32' & ~ * ~ ~ b ~ ~ ~ ~  11' LA=<) 
0.44 R CAW 0 .5 '  
3.82 fl' 

Notes Install COP Detail P-1569 Type M-I 
catch basin with 17 foot wing. 

Bentley Systems, Inc. Haestad Methods Solution Center FiowMaster [08.01.058.00] 

5H112007 3:48:28 PM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page 1 of i 



Worksheet for Waterway Inlet On Grade CB-58 a t  Sta 44+95.06 

Solve For Efficiency 

Roughness Coefficient 

Slope 

Lefl Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Options . . 

Grate Flow Option Exclude None 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Flow Area 

Wetted Perimeter 

Top Width 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Active Grate Length 

Critical Depth 

Critical Slope 

Froude Number 

Flow Type 

SpeciRc Energy 

Velocity Head 

Depth 

82.11 % 

0.67 fl% 

0.19 flJ/s -5% L ~ - ~ ~  

1.06 fl' 

13.65 fl 

13.65 fl 

1.00 WS 

13.81 Ws 

1 00 

0.76 

0.24 

5.40 fl 

0.10 fl 

0.00931 WR 

0.63 

Subcrttical 

0.14 fl 

0.02 fl 

0.13 ft 

Bentley Systems. Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 
5H112007 4:22:20 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Worksheet for Waterway Inlet On Grade CB-60 at Sta 46+01.96 

Solve For Efficiency 

Roughness Coefficient 

Slope 

Lefl Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Grate Width 

Grate Length 

Grate Type 

Clogging 

0.016 

0.00381 WR 

0.02 Wfl (H:V) 

0.03 Wfl (H:V) 

3.00 fl 

0.95 f13/s 

2.00 fl 

9.00 fl 

P-50 mrn (P-1-718") 

40.00 % 

.. . : .  .-.. .% .. 
Options ' 

, . , ,' . . c >  . '  . ,  
. . ..J.,: : .: ,. ,' " ;, , :. , . . . .  4 .  

Grate Flow Option Exclude None 

.. ..'*. Results . , . .<j .... , , ., * : >' > :; 
Efficiency 

Intercepted Flow 

Bypass Flow 

Flow Area 

WettedPerimeter 

Top Width 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Active Grate Length 

Critical Depth 

Critical Slope 

Froude Number 

Flow Type 

Specific Energy 

Velocity Head 

Depth 

Subcritical 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00) 
511112007 4:22:47 PM 27 Slemons Company Drive Suite200 W Watertown, CT 06795 USA +1-203-755-4666 Page of 1 



Worksheet for Sag Curb Inlet CB-62 at Sta. 47+16.50 

Solve For Spread 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opentng Height 

Curb Throat Type 

Local Depression 

Local Depression Wldth 

Throat Incline Angle 

1.81 fta/s 

1.42 fl 

0.06 Wfl 

0.02 ftffl 

7.20 f l  

0.50 fl 

Inclined 

2.00 in 

1.42 ft 

33.50 degrees 

. I :. . . . . . , .  ' ,  : 3 Results.'. , .  . . , .' . .  . ,.. . .  . . -:!- :,; . :'. . ' . . . 

Spread 

Depth 

Gutter Depression 

Total Depression 

Messages - 
Notes Install COP Detail P-I569 Type M 

catch basin. Double wings L=3 both 
Sides. 

a Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 

511112007 4:23:39 PM 27 Slemons Company Drive Suite 200 W Watertown, CT06795 USA +I-203.755-1666 Page 1 of 1 



Worksheet for Grate Inlet On Grade CB-66 at Sta. 48+20 

Solve For Efficiency 

~ ~ , ~ ~ ~ ~ ~ ~ ~ g ~ ~ , ~ ~ ~ ~ * ~ i ~ ~ ~ ~ ~ ~ . : . ~ ~ ~ ~ ~ , ~ ~ '  -.@I '%,>..:*? . k g  :*,'.' ?@e. a- 

; , ,. :,\,**. > ,,7c; ~~*;~!%Y:53:<.?~:;p~~iif;*4~~$:#,$a~. 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Grate Width 

Grate Length 

Grate Type 

Clogging 

1.92 ftsls 

0.00790 fUfl 

250 fl 

0.03 ft/R 

0.02 fun. 

0.016 

2.00 fl 

9.00 fl 

P-50 rnm (P-1-718") 

40.00 % 

I ,  . , "" ;<?":. 
Options .. . . . .. . ~ \+ . ,  .'. .' ( ;,, . 

k'&$$ ,..,; ...,&; -:* 

Grate Flow Option Exclude None 

Efficiency 87.01 % 

Intercepted Flow 1.67 PIS 

Bypass Flow 0.25 f l 3 l s ~ N  CB -72 
Spread 8.38 fl L 7n1-c- 14.9 ' 

Depth 0.22 ft < d k =  0 . 5 '  
Flow Area 0.87 ft2 

Gutter Depression 0.02 fl 

Total Depression 0.02 fl 

Velocity 2.20 fus 

Splash Over Velocity 13.81 fUs 

Frontal Flow Factor 1 .OO 

Side Flow Factor 0.72 

Grate Flow Ratio 0.53 

Active Grate Length 5.40 fl 

Messages ..':., .;. ., , : . >: 

Notes Install COP Detail No. P-1570 Type 
N Triple catch basin. 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 
511112007 4:27:0O PM 27 Slemons Company Drive Suite 200 W Watertown, CT06795 USA +I-203-755-3666 Page 4 of 1 



Worksheet for Ditch Inlet in Sag - CB-68 Maint. Rd Sta 1+85 

Solve For Spread 

Discharge 

Lefl Side Slope 

Right Side Slope 

Bottom Width 

Grate Width 

Grate Length 

Local Depression 

Local Depression Width 

Grate Type 

Clogging 

0.47 f f l s  

3.00 ft/fl (H:W 

3.00 Wfl (H.W 

2.00 n 
2.00 fl 

2.00 fl 

0.00 in 

0.00 fl 

P-50 mm (P-1-718") 

50.00 % 

. , , .  . .. . . . . , .  . . . 
Results . .  . . .  . , , > .  ,. . .  . , . . .  

, . ,. .~,','. 

Spread 

Depth 

Wetted Perirnete~ 

Top Width 

Open Grate Area 

Active Grate Weir Length 

Bentley Systems, Inc. Haestad Methods Solution Center FiowMaster [08.01.058.00] 

61112007 4:30:07 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203.7554665 Page 1 of I 



Worksheet for Ditch Inlet In Sag - CB-70 Sta 48+50 

Solve For Spread 

Discharge 9.89 R'IS 

Lefl Side Slope 3.00 Wft (H:V) 

Right Side Slope 3.00 wR (H:V) 

Bottom Width 2.00 ft 

Grate Width 2.00 R 

Grate Length 4.00 fl 

Local Depression 0.00 in 

Local Depression Width 0.00 fl 

Grate Type P-50 mm (P-1-718") 

Clogging 50.00 % 

Spread 

Depth 

Wetted Perimeter 

Top Width 

Open Grate Area 

Active Grate Weir Length 

Bentley Systems, Inc. Haestad Methods Solutlon Center FlowMaster 108.01.058.001 
6H12007 4:30:22 PM 27 Slemons Company Drive Suite 200 W Watertown, CT06795 USA +I-203-755-1666 Page 1 of 1 



Worksheet for Grate Inlet On Grade CB-72 Sta. 51*20 ;:;?@&;q "d-" '1 . "i;; k.'& "jp 
.,,, . +.*+:..:; 

Solve For Efficiency 

Discharge 

slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Grate Width 

Grate Length 

Grate Type 

clogging 

3.22 fla/s 

0.00430 WR 

2.50 fl 

0.03 Wfl 

0.03 Wfl 

0.016 

2.00 fl 

6.00 fl 

P-50 rnrn (P-1-718") 

40.00 % 

Grate Flow Option Exclude None 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Active Grate Length 

Notes Install COP Detail P-1570 Type N 
catch basin, double catch basin. 

Bentley Systems, Inc. Haestad Methods Solutlon Center FlowMaster [08.01.058.001 

513112007 10:37:31 AM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



Worksheet for Grate Inlet In Sag CB-74 Sta. 52+25 

Solve For Spread 

Discharge 2.84 ft'ls 

Guner Width 2.50 fl 

Gutter Cross Slope 0.03 WR 

Road Cross Slope 0.03 WR 

Grate Width 2.00 R 

Grate Length 6.00 R 

Local Depression 0.00 in 

Local Depression Width 0.00 R 

Grate Type P-50 rnrn (P-1-718") 

Clogging 50.00 % 

. . . ' . .' y::i., .,:, ,<. ,y' , .,. ,.. . . . .  . 
Results . . . ,. ...; : Ji.;,, ,;!g$r *%. ::; ,.;:.,, ;;:.<. . 'ypi.!f,,;e;> .:&. 

. . . ,  ; * .  ..: , . ,. . . ,,.. . . . , , , ,  , ,  ,, ;, , I . . ~ ; : $ , $ ~ ~ ~ f : . > : e : ~ ~ . , ~  

Spread 

Depth 

Gutter Depression 

Total Depression 

Open Grate Area 

Active Grate Weir Length 

10.49 R 

0.30 R 

0.02 fl 

0.02 R 

5.40 fl' 

8.00 fl 

. . '., I ., ( . . .  , .  . Messages . . . . .  s'; , ' \ . , < I  

Notes Install COP Detail No. P-1570 Type 
N, double catch basin. 

Bentley Systems, Inc. Haestad Methods Solutlon Center FlowMaster [08.01.058.00] 
5/31/2007 10:51:58 AM 27 Siemons Company Drive Suite 200 W Wateltown, CT06795 USA +I-203-755-1666 Page 1 of 1 



Worksheet for Grate Inlet On Grade CB-76 Sta. 52+60 look at 
fi4j$jHkwtw , , : .< .*.t ;z$v;> , - :;:#!:.:a.. < 
,, ,,,-,, . ,.. , &*~3*!?!8~>~&*:& 

Solve For Efficiency 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Grate Width 

Grate Length 

Grate Type 

Clogging 

. . . ~ ,. , . . , '  1.. - .,,,.. ..:*.! .;, , . ,< .',>A+';?:,:&." a 
Options. . . . ' . ::,, ,: .; :i;.~+?. , ,:j..(f,: .,.zs,, ,., ,, .. :+,..: . ., ,,;r. .- 4.. '.:.'4,$b.t. 

Grate Flow Option Exclude None 

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

Results , . .  . . . . ,  . 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Active Grate Length 

. . 
Messages , , .  . . . . . 

Notes Install COP Detail No. P-1570 Type 
N, double catch basin. 

Bentley Systems, lnc. Haestad Methods Solution Center FlowMaster [08.01.058.001 
513112007 10:47:27 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203.7554666 Page 1 of 1 



Worksheet for Grate Inlet On Grade CB-78 at Sta 54+95 
.,,*..;; ' $ :  , t%*.*?-.g$x? w, ~aa@$&@~@&&%k~ ..,. . . Ts ,..,. 

Solve For Efficiency 

Discharge 

slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Grate Width 

Grate Length 

Grate Type 

Clogging 

3.27 ffls 

0.00400 fUft 

2.50 fl 

0.03 Wfl 

0.03 Wfl 

0.016 

2.00 fl 

9.00 fl 

P-50 mm (P-1-718") 

40.00 % 

. . . , .  
, . ., . Options . - .  . . . . .  . . . . . 

Grate Flow Option Exclude None 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Active Grate Length 

: 
Messages 

Notes Install a COP Detail P-1570 Type N, 
triple catch basin. 

Bentley Systems. Inc. Haestad Methods Solution Center FlowMaster [08.01.058.001 

511112007 4:45:27 PM 27 Siemons Company Drive Suite 200 W Wate~town, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Worksheet for Curb Inlet in Sag CB-82 at Sta. 57+50.5 
gjpf&mg@@7q&y$.$$ .,~j~;#;;~:~~~,~jj~~g~$~$#~$j&;$:~J~~;~~~~gi~~~F~~*h?:~~~~;~~5~7~$i*$*g~~~~$p@wg~ 

<a A, ,, A,4, *,:,,. : ,.,,.,,,..&, .*:4s:>e$>..>;3j<!.7;%>? ;*,<; v ?,*L;<:~~,"~.:.:*;;.:.; . .. !.::*."!:??,;!.!:~4:*,,>~#::<2*~d;$::~ ~.... :,., ,.,t :,:f;s cpj ,$**,;,; ;,,+ ,J@: *+,,,, 

Solve For Spread 

Discharge 

Gutter Width 

GuRer Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Local Depression Width 

Throat Incline Angle 

3.48 ft31s 

1.42 ft 

0.06 Wfl 

0.02 Wfl 

16.00 fl 

0.50 fl 

Inclined 

2.00 in 

142 ft 

33.50 degrees 

Results 

Spread 

Depth 

Gutter Depression 

Total DeDression 

Messages 

Notes Install COP Detail P-1689 Type M-l 
catch basin. Single Wing L-17 feet - 
east side. 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 
511412007 9:34:45 AM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



Worksheet for Curb Inlet On Grade CB-84 at Sta. 59+75 

Solve For Efficiency 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Width 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

DeDth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Total Interception Length 

0.72 ft' 

Notes Install COP P-1569 Type M-I catch 
basin, Single Wing L=6 feet. 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 
511412007 9:54:47 AM 27 Siemons Company Drive Sulte 200 W Watertown, CT 06795 USA ti-203-755-1666 Page 1 of 1 
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a Worksheet for Grate Inlet On Grade CB-88 at Sta 63+47 

Solve For Efficiency 

Discharge 0.97 fl'ls 

Slope 0.01430 Wfl 

Gutter Width 2.50 fl 

Guner Cross Slope 0.03 WR 

Road Cross Slope 0.01 Wfl 

Roughness Coefficient 0.016 

Grate Width 2.00 fl 

Grate Length 6.00 fl 

Grate Type P-50 rnm (P-1-718") 

Clogging 40.00 % 

Grate Flow Option Exclude None 

Efficiency 82.12 % 

Intercepted Flow 0.80 fl31s 

Bypass Flow 0.17 ft31s --s n3fb-qZ 
Spread 8.97 fi <uv \.sl+ ~ ~ ' s \ z . 5 '  

Depth 0.15 fl CAUL= 0 -5' 
Flow Area 0.48 f12 

Guner Depression 0.06 fl 

Total Depression 0.06 fl 

Velocity 2.03 Ws 

Splash Over Velocity 10.91 Ws 

Frontal Flow Factor 1.00 

Side Flow Factor 0.54 

Grate Flow Ratio 0.61 

Active Grate Length 3.60 fl 

. . 
Messages - ; ' .  . " .' . . . ,  . 

Notes COP dtl P-1570 catch basin. Double 

Bentley Systems. Inc. Haestad Methods Solution Center FlowMaster [06.01.058.00] 
511412007 10:58:56 AM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203.7554666 Page 1 of 1 
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Worksheet for Curb Inlet In Sag CB-92 (East) at Sta. 67+13.4 

Solve For Spread 

. , . ' O  ;:.:;<:.! 
Input Data - .:q : , :, . ..,... ,. r.; . 1 :  t .  

Discharge 3.99 R'ls 

Gutter Width 3.92 R 

Gutter Cross Slope 0.02 fun 

Road Cross Slope 0.02 fun 

Curb Opening Length 10.20 ft 

Opening Height 0.50 R 

Curb Throat Type Inclined 

Local Depression 2.00 in 

Local Depression Width 1.42 R 

Throat Incline Angle 33.50 degrees 

Spread 10.81 R 

Depth 0.22 R 

Gutter Depression 0.00 R 

Total Depression 0.17 fl 

Messages - 
Notes Install COP Detail P-1569 Type M-2 

catch basin, Double Wing L=lOfeet 
(east side) 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.001 

511412007 11:06:05 AM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA *I-203-755-1666 Page 1 of 1 



Worksheet for Curb Inlet in Sag CB-92 (West) at Sta. 67+13.4 

Solve For Spread 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type Inclined 

Local Depression 

Local Depression Width 

Throat incline Angle 

Spread 

Depth 

Gutter Depression 

Total Depression 

3.1 9 Ra/s 

3.92 n 
0.02 wfl 
0.02 wft 

7.20 fl 

0.50 fl 

2.00 in 

1.42 fl 

33.50 degrees 

Notes Install COP Detail P-1569 Type N 
catch basin, Double Wing L=6 feet 
(west side) 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 

5H412007 11:07:14AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Worksheet for Curb Inlet In Sag CB-94 (East) at Sta. 66+68.2 

Solve For Spread 

Discharge 4.74 R'ls 

Gutter Width 3.92 R 

Gutter Cross Slope 0.02 Wfl 

Road Cross Slope 0.02 WR 

Curb Opening Length 10.40 R 

Opening Height 0.50 R 

Curb Throat Type Inclined 

Local Depression 2.00 in 

Local Depression Width 1.42 fl 

Throat Incline Angle 33.50 degrees 

Spread 

Depth 

Gutter Depression 

Total Depression 

Notes Install COP Detail P=1569 Type M-2 
catch Basin, Double Wings L=10 
(East Side). 

Bentley Systems, hc.  Haestad Methods Solution Center FlowMaster [08.01.058.00] 
511412007 11:18:02 AM 27 Slemons Company Drive Suite 200 W Watertown, CT06795 USA +I-203-755-1666 Page t of 1 



Worksheet for Curb Inlet In Sag CB-94 (West) at Sta. 66+68.2 

Solve For Spread &*w~ 8.8. *-'+.*2tf;;if& *7.3x. ~*&!:..- *;:, 
, . ;: :,t<.;s!:t>:.,?:ytv*2:..t 

Discharge 1.84 Wls 

Gutter Width 3.92 R 

Gutter Cross Slope 0.02 WR 

Road Cross Slope 0.02 Wft 

Curb Opening Length 4.80 fl 

Opening Height 0.50 fl 

Curb Throat Type Inclined 

Local Depression 2.00 in 

Local Depression Width 1.42 ft 

Throat Incline Angle 33.50 degrees 

Spread 

Depth 

  utter Depression 

Total Depression 

- 
Notes Install COP Detail P-1569 TvDe M-2 

catch basin. Double Wings 
L=3' (west side). 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 

511412007 11:17:39 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06796 USA *I-203.7554666 Page 1 of I 



Worksheet for Curb Inlet On Grade CB-100 at Sta. 64+24 

Solve For Efficiency 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Width 

1.24 flats 

0.01080 Wfl 

3.92 fl 

0.02 Wfl 

0.01 ftJfl 

0.016 

10.40 R 

2.00 in 

1.42 R 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Total Interception Length 

Notes Install COP P-1569 Type G catch 
basin, Single Wing L= 6 feet. 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.001 
5/14/2007 41:15:54 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-4666 Page 1 of 1 



a 
Worksheet for Sag Curb Inlet CB-98 at Sta. 64+53.88 (side road) 

Solve For Spread 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Local Depression Width 

Throat Incline Angle 

0.75 Wls 

1.42 fl 

0.06 R/R 

0.02 fun 
2.40 fl 

0.50 fl 

Inclined 

2.00 in 

1.42 fl 

33.50 degrees 

. . 
' < .  

Results .- .. .. . .  .:'%, 

Spread 

Depth 

Gutter Depression 

Total Depression 

Messages - 
Notes Install COP Detail P-1569 Type M 

catch basin, no Wings. 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 
511412007 11:22:25AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1665 Page 1 of 1 



Worksheet for Curb Inlet On Grade CB-104 at Sta 71 +31.5 

Solve For Efficiency 

Discharge 3.45 rials 

Slope 0.00455 we 
Gutter Width 3.92 R 

Gutter Cross Slope 0.02 ftnt 

Road Cross Slope 0.02 WR 

Roughness Coefficient 0.016 

Curb Opening Length 10.40 fl 

Local Depression 2.00 in 

Local Depression Width 1.42 R 

. . . .  . . . .. - . ;  .;.- ; +: . .y ,..,, ~ + ~ y c , ; > ' ~ .  ... $%.:.;::',:'>),:>. 
Results . J'. * . j  . - .  , ,,- . .  .a , .  . ', , 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

FIOW Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Total Interception Length 

. . , . , .  
Messages . . . ; .  . . , .  .. ?.,*', .. : ' . Y.,.:' ' 

Notes Install COP Detail P-I569 Type M 
catch basin. Single Wing L=10 feet. 

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 

511412007 11:28:06 AM 27 Siemons Company Drive Suite 200 W Watertown, CT06795 USA +I-203-755-1666 Page 1 of 1 



Worksheet for Curb Inlet On Grade CB-106 Hayden Road 

Solve For Efficiency 

Discharge 

Slope 

Gutter Width 

Gutler Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Width 

5.73 fl'is 

0.00250 Wfl 

1.42 fl 

0.06 n/R 

0.02 Wfl 

0.016 

16.00 fl 

2.00 in 

1.42 fl 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Total Interception Length 

100.00 % 

5.73 f f i s  

0.00 fl3/S 

17.83 fl 

0.41 fl 

3.22 fl' 

0.06 f i  

0.22 fl 

1.78 Ws 

0.05439 Wfl 

1.13 

14.20 fl 

Notes Install COP P-1569 catch basin, wing 
= 17 feet. 

0 .  Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00] 
511412007 11:29:41 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203.7554666 Page 4 of 1 



STORMCAD ANALYSES 



Scenario: Base 

North 

Existing Seville Channel 

McCormick Stillman Railroad Park 

Indian Bend Road 

Title: Indian Bend Road Improvements 
lateral cb-2 to cb 4 to seville channel - tailwate. 

Project Engineer: Dennis Jerrneland 
s t n r m c ~ n  "5 fi r n ~  nfi nn7 nm 



Scenario Summary Report 
Scenario: Base 

Scenario Summarv 

Physical Properties Aiternat Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alten Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Gravity Calculation Options 

Analysis Type Backwater Analysis 
Average V e l o W l y M W i m  Flow Velocity (Vn or Vf) 
Hydraulic Grade Converger 0.00 R 
Number of Flow Profile Ster 5 

Return Period 10 year 
Minimum Time of Concentr: 5.00 rnin 

Created: 04/18/06 03:10:05 PM 

Title: Indian Bend Road Improvements 
lateral cb-2 to cb 4 to seville channel - tailwate 



Project Inventory 

Title: Indian Bend Road Improvements 
Project Engineer: Dennis Jermeiand 
Project Date: 04/18/06 
Comments: 

Scenario Summaw 
-- 

Scenario Base 
Physical Properties Aiternat Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alterr Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Aiternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Nelwoh Inventory 

Number of Pipes 2 Number of Inlets 2 
-Circular Pipes: 2 -Grate inlets: 0 
- Box Pipes: 0 -Curb Inlets: 0 

-Arch Pipes: 0 - Combination Inlets: 0 
-Vertical Elliptical Pipes: 0 - Slot Inlets: 0 
-Horizontal Elliptical Pipes: 0 -Grate Inlets in Ditch: 0 
Number of Junctions 0 -Generic Inlets: 2 
Number of Outlets 1 

Circular Pipes inventory 

24 inch 98.90 R 
Total Lenoth 98.90 R 

Generic Inlet lnventoty 

Default 100% 2 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral cb-2 to cb 4 to seville channel - tailwate ... StormCAD "5.6 [05.06.007.00] 
05111107 01:12:41 Men t ley  Systems. Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +1-203-755-1666 Page 1 of 1 



Profile 
Scenario: Base 

a Profile: 10-year Event 
Scenario: Base 

Elevation 

24 inch Concrete 17.60 ft 24 inch 
Concrete 

@ S = 0.004920 ftlft 
@ s = 0.005682 fyft 

Station (ft) 
Title: Indian Bend Road Improvements Project Engineer: Dennis Jerrneland 
lateral cb-2 to cb 4 to seville channel - tailwate ... StormCAD "5.6 [05.06.007.00] 
0511 1107 01:12:25 W e n t l e y  Systems. inc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Scenario: Base 

Pipe Report 

Title: Indian Bend Road improvements Project Engineer: Dennis Jermeland 
lateral cb-2 to cb 4 to seville channel - taiiwate ... StormCAD "5.6 [05.06.007.00] 
05/11/07 01:13:04 EBentley Systems. Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 2 

Label 

P-2 
P-4 

Node 

CB-2 
CB-4 

JpstreamJownstrearrUpstreaniJpstream 
Node 

CB-4 
0-1 

lnlel 
Area 

(acres) 

8.63 
0.66 

Rational 
Coefficient 

0.40 
0.95 

InleUpstreah 
Inlet 
CA 

(acres) 

3.45 
0.63 

pstream Calculate5ystem 
System CA 

(acres) 

3.45 
4.08 

intensitysystem 
(in/hr) 

5.49 
5.42 

Total 

Flow 
(cfs) 

19.09 
22.30 

Length 
(fl) 

81.30 
17.60 

Zonstructec 
Slope 
(fw 

0.004920 
0.005682 

Section 
Size 

24 inch 
24inch 

Mannings 
n 

0.013 
0.013 

Full 
Capacity 

(as) 

15.87 
17.05 



Scenario: Base 

Pipe Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jerrneiand 
lateral cb-2 to cb 4 to sevilie channel - tailwate ... StorrnCAD "5.6 [05.06.007.00] 
0511 1107 01 :13:04 m e n t l s y  Systems. Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +1-203-755-1666 Page 2 of 2 

Grade 
Line In 
(tt) 

1.291.89 

Cover 
(tt) 

1.50 

Ground 
Elevation 

(R) 

1.293.76 

Invert 
Elevation 

(a) 

1.289.50 

Grade 
Line Out 

(ft) 

1,291.32 

~~strearn3ownstrearr~ydraulic 
Cover 
(tt) 

2.66 

HydraulicI)escnption ~~strearr~ownstreanb~stream3ownstrea1r 
lnvert 

Elevation 
(tt) 

Ground 
Elevation 

(a) 
1.289.101.293.00 



Scenario: Base 

Node Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jerrnefand 
lateral cb-2 to cb 4 to seville channel - tailwate ... StorrnCAD v5.6 [05.06.007.00] 
0511 1/07 01:12:55 W s n t l e y  Systems. lnc. Haestad Methods Solution Center Watertown. CT 06795 USA +1-203-755-1666 Page 1 of 2 



Scenario: Base 

Node Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral cb-2 to cb 4 to seville channel - tailwate ... StarmCAD "5.6 [05.06.007.00] 
0511 1107 01:12:55 Went ley Systems, Inc. Hasstad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 2 of 2 

Upstream Total Ground Rim HydraulicHydraulic Local Local 3escription 
Additiona 

Flow 
(CfS) 

0.00 

0.00 

System 
Flow 
(CfS) 

22.25 

22.30 
19.09 

(fl) 

1,295.00 
1.293.76 
1.293.00 

ElevationElevation 
(fl) 

1,295.00 
1,293.76 
1,293.00 

Grade 
Line in 

(fl) 

1.290.70 
1,291.32 

1,292.47 

Grade 
Line Out 

(fl) 

1,290.70 
1.290.91 
1.291.89 

(inthr) 

5.90 
5.49 

IntensityRational 
Flow 
(ds) 

3.73 

19.09 



Scenario: Base 

Seville Channel 

c... 

McCormick Stillman Railroad Park Parking Lot 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeiand 

lateral cb6 to seville channel ud - tailwater need ... StormCAD v5.6 [05.06.007.00] 

05/11/07 01:20:27 lW3entley Systems. Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of I 
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Scenario Summary Report 
Scenario: Base 

• Scenario Summary 

Physical Properties Alternat Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alterr Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 

User Data Alternative Base-User Data 

Gravity Calculation Options 

Analysis Type Backwater Analysis 
Avemge V e l a W y M W i  Fiow Velocity (Vn or Vf) 
Hydraulic Grade Converger 0.00 ft 
Number of Flow Profile Stef 5 

Return Period 10 year 
Minimum Time of Concentr; 5.00 min 

Created: 09/18/06 04:36:23 PM 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral cb6 to seville channel ud - tailwater need ... StormCAD v5.6 [05.06.007.00] 
0511 1/07 01:20:35 m e n t l e y  Systems. Inc. Haestad Methods Solution Center Waterlown. CT 06795 USA +I-203-755-1666 Page 1 of 1 



Project Inventory 

Title: Indian Bend Road Improvements 
Project Engineer: Dennis Jermetand 
Project Date: 09/18/06 
Comments: On-Site Drainage 

Scenario Summary 

Scenario Base 
Physical Properties Alternat Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alterr Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Netvvork Inventow 

Number of Pipes 1 Number of inlets 1 
- Circular Pipes: 1 -Grate Inlets: 0 

- BOX Pipes: 0 -Curb Inlets: 0 
- Arch Pipes: 0 - Combination Inlets: 0 
-Vertical Elliptical Pipes: 0 -Slot Inlets: 0 
-Horizontal Elliptical Pipes: 0 -Grate Inlets in Ditch: 0 
Number of Junctions 0 -Generic Inlets: 1 
Number of Outlets 1 

Circular Pipes Inventory 

18 inch 100.70 ft 
Total Length 100.70 ft 

Generic Inlet Inventory 

Default 100% 1 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral cb6 to seville channel ud - tailwater need ... StormCAD "5.6 105.06.007.001 
0511 1/07 01 :20:42 M e n t l e y  Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Profile 
Scenario: Base 

Profile: CB6 to Seville Channel 
Scenario: I 0-year Event 

51.c 
oco 
roo"? 

c%Z% 
Y-N~N. 
0 -NT- +-;s - C " E 

7 J 3 > . E >  
OU3GILO 

1,295.00 

1,290.00 
Elevation (It) 

Station (ft) 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jarmeland 
lateral cb6 to sevilie channel ud - tailwater need ... StorrnCAD "5.6 [05.06.007.001 
05/11/07 01 :17:33 M e n t l e y  Systems. lnc. Haestad Methods Solution Center Watertown. CT 06795 USA +I-203-755-1666 Page I of 1 



Scenario: Base 

Pipe Report 

Label pstrea ownstrea pstrea pstream lnl pstrea pstream Calculat ystem Total Length onstructe Section Manning I Node p o d e  7 "(ationat Coefficient T 1% 1 System (acres) CA (inlhr) Flow (ft) 1 1 Size I n p:!tyI 
(acres) (acres) 16s) 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral cb6 to seville channel ud - tailwater need ... StormCAD v5.6 [05.06.007.00] 
05/11/07 01:20:52 m e n t l e y  Systems, lnc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 2 

1.66 0.64 1.06 1.06 4.35 
~ -~ 

4.65 
~ ~~ - 

100.70 
p ~ ~ - ~  

0.009930 18 inc 



Scenario: Base 

Pipe Report 

UpstreamJownstrean Jpstream3ownstrean JpstrearnJownstrean Hydraulic Hydraulic3escription 
Invert Invert Ground Ground Cover Cover Grade Grade 

Elevation Elevation Elevation Elevation (fl) (fl) Line In Line Out 
(fi) (fi) (fi) (fl) (n) (a) 

Title: Indian Bend Road improvements Project Engineer: Dennis Jermeland 
lateral cb6 to seville channel ud - tailwater need ... StormCAD v5.6 [05.06.007.00] 
05/11/07 01:20:52 Gmentley Systems, Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +1-203-755-1666 Page 2 of 2 



Scenario: Base 

Node Report 

Title: Indian Bend Road Improvements Projed Engineer: Dennis Jermeland 
lateral cb6 to seville channel ud - taiiwater need ... StarmCAD "5.6 [05.06.007.00] 
0511 1107 01:21:02 W e n t l e y  Systems. Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +1-203-755-1666 Page 1 of 2 

Label 

0-1 
CB-6 

Area 
(acres) 

1.66 

Inlet 
C 

0.64 

CA 

1.06 
1.06 

Inlet 
CA 

1.06 

Time 
of 

(acres)(acres)(aues)~oncentratiorioncentratior 
(min) 

11.01 

ExternalSystem 
CA 

0.00 

External 
Time of 

(min) 

0.00 

Upstream Time 
Of Concentratio 

(min) 

0.00 

System 
Flow 

(min) 

11.30 
11.01 

System 
TimslntensityRationaI 

(inihr) 

4.31 

4.35 

System 

Flow 
(cfs) 

4.61 
4.65 

Additional 
Flow 
(ds) 

0.00 

Additions 
Carryover 

(cfs) 

0.00 

Known 
Flow 
(cfs) 

0.00 



Scenario: Base 

Node Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral cb6 to seville channel ud - tailwater need ... StormCAD v5.6 [05.06.007.00] 
0511 1/07 01:21:02 M e n t l e y  Systems. Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +I-203-755-1666 Page 2 of 2 

Upstream 
Additiona 

Flow 
(as) 

0.00 

Total 
System 

Flow 
(as) 

4.61 

4.65 

Ground 

(fl) 

1.293.00 
1,292.50 

Grade 
Line In 

(ft) 

1.290.04 
1,290.66 

Rim 
ElevationElevation 

(fl) 

1,29300 
1,292.50 

HydraulicHydraulic 
Grade 

Line Out 
(fl) 

1,290.04 
1.290.33 

Local 
intensity 

(inlhr) 

4.35 

Local 
Rational 

Flow 
(cfs) 

4.65 

Jesuiption 



Scenario: Base 

North 

Existing Seville Channel 

2 4  Indian Bend Road 

McCormick Stillman Railroad Park 

Title: lndian Bend Road Improvements 
lateral cb-7 to cb 9 lo cb-8 to seville channel 

Prqect Engineer: Dennis Jermeland 
StormCAD "5.6 105.06.007.001 



Scenario Summary Report 
Scenario: Base 

Scenario Summary 

Physical Properties Alternat Base-Physical Properties 
Catchments Alternative Base-Catchments 

System Flows Alternative Base-System Flows 
Structure Headlosses Alterr Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Gravity Calculation Options 

Analysis Type Backwater Analysis 
Average VeldhitylMMiim Flow Velocity (Vn or Vf) 
Hydraulic Grade Converger 0.00 fl 
Number of Flow Profile Stef 5 
Return Period 10 year 
Minimum Time of Concentr; 5.00 min 

Created: 04/18/06 03:10:05 PM 

Title: Indian Bend Road lmpmvernents Project Engineer: Dennis Jermeland 
lateral cb-7 to cb 9 to cb-8 to seville channel - ... StorrnCAD "5.6 [05.06.007.00] 
06/12/07 03:05:28 mAentley Systems. Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Project Inventory 

Indian Bend Road Improvements 
Project Engineer: Dennis Jermeland 
Project Date: 04/18/06 . 
Comments: 

Scenario Summary 

Scenario Base 
Physical Properties Alternat Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Aiterr Base-Structure Headlosses 
Boundaly Conditions Altem Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Network Inventory 

Number of Pipes 3 
-Circular Pipes: 3 
-Box Pipes: 0 
-Arch Pipes: 0 
-Vertical Elliptical Pipes: 0 
-Horizontal Elliptical Pipes: 0 
Number of Junctions 0 
Number of Outlets 1 

Number of Inlets 3 
- Grate Inlets: 0 

-Curb Inlets: 0 
- Combination Inlets: 0 
- Slot Inlets: 0 
- Grate Inlets in Ditch: 0 
- Generic Inlets: 3 . Circular Pipes inventory 

18 inch 227.40 fl 
Total Length 227.40 f l  

Generic Inlet Inventow 

Default 100% 3 

lateral cb-7 to cb 9 to cb-8 to seville channel 
06112107 03:05:35 Famentley Systems, Inc. 

Project Engineer: Dennis Jermeland 
... StormCAD v5.6 [05.06.007.001 
Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Profile 
Scenario: Base 

Profile: Profile - I 
, Scenario: Base 
n,Z OX" 

"FhS " - nz? 
e ,z " " G Z G  

z;OE g e m  = 0""'- r ' " m N  esgz - D D - o  " * S ~ r o  =mg-z 

295.00 

290W ElevNm (R) 

285.00 

12'WR 18i"a 
cmaete 

@S=aor~5mrwt s w g ~ j n )  

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral cb-7 to cb 9 to cb-8 to seville channel - ... StormCAD v5.6 [05.06.007.00] 
06/12/07 03:06:28 m e n t l e y  Systems. Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +1-203-755-1666 Page 1 of 1 



Scenario: Base 

Pipe Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral cb-7 to cb 9 to cb-8 to seville channel - ... StormCAD "5.6 [05.06.007.00] 
06112107 03:06:40 W e n t l e y  Systems. lnc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 2 



Scenario: Base 

Pipe Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral cb-7 to cb 9 to cb-8 to sevilla channel - ... StormCAD "5.6 [05.06.007.001 
06/12/07 03:06:40 m e n t l e y  Systems, lnc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 2 of 2 

Jownstrean 
Cover 

(fl) 

4.20 
2.02 
2.83 

Invert 
Elevation 

(ft) 

1.288.33 
1.290.30 
1.288.58 

Ground 
Elevation 

(fi) 

1,292.76 
1,293.30 
1.292.20 

Upstrearn3ownstrearr 
Invert 

Elevation 
(fi) 

1.287.30 
1.288.68 
1.288.43 

Hydraulic 
Grade 
Line In 

(fi) 

1.290.20 
1.291.12 
1.290.56 

Jpstrearn3ownstrean 
Ground 

Elevation 
(ft) 

1.293.00 
1.292.20 
1.292.76 

Grade 
Line Out 

(fi) 

1.289.21 
1.290.66 
1.290.52 

Jpstream 
Cover 

(ft) 

2.93 
1.50 
2.12 

Hydrauiic3escription 



Scenario: Base 

Node Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral cb-7 to cb 9 to cb-8 to seville channel - ... StorrnCAD "5.6 [05.06.007.00] 
06/12/07 03:06:48 mAentley Systems. Inc. Haestad Methods Solutian Center Watertown. CT 06795 USA +I-203-755-1666 Page 1 of 2 

System 
TimflntensityRational 

(inlhr) 

5.72 
5.78 
5.80 
5.90 

External 
Time of 

(min) 

0.00 
0.00 
0.00 

Label 

0-1 
CB-8 
CB-9 
CB-7 

System 

Flow 
(CfS) 

11.28 
11.40 
6.21 
4.57 

lniet 
CA 

(acres) 

0.89 
0.29 
0.77 

Upstream Time 
)f Concentratio 

(min) 

5.41 
5.35 
0.00 

Area 
(acres) 

0.94 
0.46 
1.20 

System 
Flow 

(min) 

5.63 
5.41 
5.35 
5.00 

ExtemalSystem 
CA 

(acres) 

0.00 
0.00 
0.00 

4dditiona 
Flow 
(cfs) 

0.00 
0.00 
0.00 

lniet 
C 

0.95 
0.64 
0.64 

CA 

1.96 
1.96 
1.06 
0.77 

4dditional 
Carryover 

(cfs) 

0.00 
0.00 
0.00 

Time 
of 

(acres)~oncentratiotioncentratio 
(min) 

5.00 
5.00 
5.00 

Known 
Flow 
(cfs) 

0.00 
0.00 
0.00 



Scenario: Base 

Node Report 

Title: Indian Bend Road improvements Project Engineer: Dennis Jermeland 
lateral cb-7 to cb 9 to cb-8 to sevilie channel - ... StormCAD 6 . 6  [05.06.007.00] 
06/12/07 03:06:48 M e n t l e y  Systems. Inc. Haestad Methods Solution Center Watertown. CT 06795 USA t1-203-755-1666 Page 2 of 2 

Upstream 
Additions 

Flow 
(cfs) 

0.00 
0.00 
0.00 

3escripUo Total 
System 

Flow 
(cfs) 

11.28 
11.40 

4.57 

Rim 
ElevationElevation 

(ft) 

1,293.00 
1,292.76 

6.211.292.201.292.201,290.661,290.56 
1,293.00 

Ground 

(ft) 

1,293.00 
1.292.76 

1,293.30 

Grade 
Line In 

(R) 

1.289.21 
1.290.52 

1,291.45 

Local 

(inlhr) 

5.90 

5.90 
5.90 

~ydraul ic~~ydraul ic 
Grade 

Line Out 
(R) 

1,289.21 
1.290.20 

1,291.12 

Local 
IntensityRational 

Flow 
(CfS) 

5.31 
1.75 
4.57 



Scenario: Base 

Seville Channel 

Indian Bend Road 

McCormick Stillman Railroad Park Parking Lot 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral cblO to seville channel - tailwater needed ... StormCAD "5.6 [05.06.007.00] 
0511 1/07 01 :29:21 RSBentiey Systems. lnc. Haestad Methods Solution Center Watertown. CT 06795 USA +I-203-755-1666 Page 1 of 1 



Scenario Summary Report 
Scenario: Base 

Scenario Summary 

Physical Properties Alternal Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alten Base-St~cture Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 

User Data Alternative Base-User Data 

Gravitv Calwlation Ootions 

Analysis Type Backwater Analysis 
Average VeloUQMWi6ctm Flow Velocity (Vn or Vf) 
Hydraulic Grade Converger 0.00 f l  
Number of Flow Profile Stel 5 

Return Period 10 year 
Minimum Time of Concentri 5.00 min 

Created: 09/18/06 04:36:23 PM 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral cblO to seville channel - tailwater needed ... StormCAD 6 . 6  [05.06.007.00] 
05/11/07 01:29:08 Wen t l ey  Systems. lnc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Project Inventory 

Title: Indian Bend Road Improvements 
Project Engineer: Dennis Jermeland 
Project Date: 09/18/06 
Comments: On-Site Drainage 

Scenario Summarv 

Scenario Base 

Physical Propellies Alternat Base-Physical Properties 
Catchments Alternative Base-Catchments 

System Flows Alternative Base-System Flows 

Structure Headlosses Alter Base-Structure Headlosses 

Boundary Conditions Altern Base-Boundary Conditions 

Design Constraints Altemat Base-Design Constraints 

Capital Cost Alternative Base-Capital Cost 

User Data Alternative Base-User Data 

Network Inventory 

Number of Pipes 1 Number of Inlets 1 

-Circular Pipes: 1 -Grate Inlets: 0 

-BOX Pipes: 0 - Curb Inlets: 0 
-Arch Pipes: 0 - Combination Inlets: 0 

-Vertical Elliptical Pipes: 0 -Slot Inlets: 0 

-Horizontal Elliptical Pipes: 0 -Grate Inlets in Ditch: 0 

Number of Junctions 0 -Generic inlets: 1 

Number of Outlets 1 

Circular Pipes Inventory 

24 Inch 112.40 ft 

Total Length 112.40 ft 

Generic Inlet lnventorv 

Default 100% 1 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral cblO to seville channel - tailwater needed ... StonnCAD "5.6 f05.06.007.00] 
05/11/07 01:29:14 M e n l e y  Systems, lnc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



c 
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Profile 
Scenario: Base 

Profile: CB10 to Seville Channel 

Scenario: 10-year Event 

r = 
0 0 
m o m  
w o w  

=m",g 
N N ~  . 
--N.- + ..- - c .. E 7 s Y . E  

ow_CLK(0 

I Seville Channel 

Station (A) 

1,290.00 

! Elevation (R) 

I 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral cblO to sevilie channel - tailwater needed ... StormCAD v5.6 [05.06.007.00] 
05111107 01 :28:59 ment ley  Systems, Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +I-203-755-1666 Page 1 of 1 



Scenario: Base 

Pipe Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral cblO to seville channel - tailwater needed ... StormCAD v5.6 [05.06.007.00] 
05/11/07 01:29:38 Men t ley  Systems. Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 2 

Label ~pstream~ownstrean~~pstrearrl~pstream lnlehpstreah pstream Calcuiate6ystem Total Length 'onstruciec Section Mannings Full 

P-10 

Node 

CR10 

Inlet 
Area 

(aues) 

2.28 

Node 

0-1 

Rational 
Coefficient 

0.95 

Inlet 
CA 

(acres) 

2.07 

SystemCA 
(acres) 

2.07 

Flow 
(cfs) 

12.00 

IntensitySystern 
(inlhr) 

5.75 

(ft) 

112.40 

Slope 
(Wfi) 

0.008808 

Size 

24inch 

n 

0 013 

Capadly 
(cfs) 

21.23 



Scenario: Base 

Pipe Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral cblO to Seville channel - tailwater needed ... StormCAD "5.6 [05.06.007.00] 
0511 1107 01:29:38 Wentley Systems. inc. Haestad Methods Solution Center Watertown. CT 06795 USA +I-203-755-1666 Page 2 of 2 

~pstream~ownstreanbpstream Jownstrean~pstream Jownstrean Hydraulic ~ydraulicbescription 
lnverl 

Elevation 
(ft) 

Invert 
Elevation 

(ft) 

Gmund 
Elevation 

(ft) 

Gmund 
Elevation 

(ft) 

Cover 
(ft) 

Cover 
(fl) 

Grade 
Line In 

(ft) 

Grade 
Line Out 

(ft) 



Scenario: Base 

Node Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jenneland 
lateral cblO to seville channel - tailwater needed ... StormCAD v5.6 (05.06.007.001 
05/11/07 01:29:30 m e n t l e y  Systems, Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +1-203-755-1666 Page 1 of 2 

External 
Time of 

(min) 

0.00 

Label 

0-1 
CB-10 

CA 

2.07 
2.07 

Area 
(acres) 

2.18 

Time 
of 

(acres):oncentratiolConcentratior 
(min) 

5.54 

Upstream Time 
Of Concentratio 

(min) 

0.00 

System 
TimelntensityRationaI 

(Inlhr) 

5.67 
5.75 

System 
Flow 

(min) 

5.81 
5.54 

ExtemalSystem 
CA 

(acres) 

0.00 

inlet 
C 

0.95 

System 

Flow 
(ds) 

11.84 
12.00 

Inlet 
CA 

(acres) 

2.07 

kdditiona 
Flow 
(cfs) 

0.00 

kdditiona 
Carryover 

(cfs) 

0.00 

Known 
Flow 
(cfs) 

0.00 



Scenario: Base 

Node Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeiand 
lateral cblO to seville channel - tailwater needed ... StormCAD "5.6 [05.06.007.00] 
05/11/07 01:29:30 @%Bentley Systems. Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 2 of 2 

Upstream 
Additiona 

Flow 
(cfs) 

0.00 

Grade 
Line In 

(ft) 

1.288.45 

Total 
System 

Flow 
(cfs) 

11.84 

HydraulicHydraulic 
Grade 

Line Out 
(ft) 

1,288.45 

Ground 

(ft) 

1.293.00 

Rim 
ElevationElevation 

(ft) 

1.293.00 
12.001,292.301.292.301,289.561.289.03 

Local 
Intensity 

(inlhr) 

5.75 

Local 
Rational 

Flow 
(as) 

12.00 

3escription 



Scenario: Base 

Sevelle Channel 

q Indian Bend Road 

North 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral at cb-12 to cb-14 to seville channel - tat ... StormCAD "5.6 [05.06.007.00] 
0511 1107 01 :35:17 WE3entley Systems. Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +1-203-755-1668 Page 1 of 1 



Scenario Summary Report 
Scenario: Base 

Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alterr Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constramts 

Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Gravity Calculation Options 

Analysis Type Backwater Analysis 
Average V e l ~ M M a c f m  Flow Velocity (Vn or Vf) 
Hydraulic Grade Converger 0.00 ft 
Number of Flow Profile Stel 5 
Return Period 10 year 
Minimum Time of Concentr; 5.00 min 

Created: 09/18/06 04:46:03 PM 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jarmeland 
lateral at &-I2 to &-I4 to seviiie channel - tai ... StormCAD v5.6 [05.06.007.00] 
05/11107 01:35:24 P5Bentley Systems, Inc. Haestad Methods Solution Center Waterlown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Project Inventory 

Title: Indian Bend Road Improvements 
Project Engineer: Dennis Jermeland 
Project Date: 09/18/06 
Comments: 

Scenario Summary 

Scenario Base 
Physical Properties Alternat Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alter Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 

Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Nework Inventory 

Number of Pipes 2 
-Circular Pipes: 2 

- Box Pipes: 0 
-Arch Pipes: 0 
-Vertical Elliptical Pipes: 0 
- Horizontal Elliptical Pipes: 0 
Number of Junctions 0 
Number of Outlets 1 

Number of inlets 2 

-Grate Inlets: 0 
-Curb Inlets: 0 
-Combination Inlets: 0 
-Slot Inlets: 0 
-Grate inlets In Ditch: 0 
-Generic Inlets: 2 

Circular Pipes Inventory 

18 inch 97.50 ft 
Total Lenoth 97 50 f l  

Generic Inlet lnventory 

Default 100% 2 

Title: Indian Bend Road Improvements Projed Engineer: Dennis Jermeland 
lateral at cb-12 to cb-14 to seville channel - tai ... StormCAD "5.6 [05.06.007.00] 
05/11/07 01:35:29 FW3entley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



Profile 
Scenario: Base 

Profile: CB12 to CB 14 to Seville Channel 
Scenario: B a s q  

.l=m = 
m*=m 
cqmco" 

w ~ m  
= 3 - - _ 0 w  
bm-cnm" 

-- m-- 
.l= .. 3 7  a 
m = ?"so .. 
r c m  
wcn- m s = -  =-.!z= 
w - w  o w s s t r w  

.l= .l= 
o.l=o 
TO-? 
m o m  = w b = J  

wmmcv y 7-m" - ..- .. " " . . g  . .- 
Y E > . ! ~  3 
o m s t r 0 3  

@ s = 0.009048 
Station (ft) 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral at cb-12 to cb-14 to seville channel - tai ... StonnCAD "5.6 [05.06.007.00] 
0511 1107 01:35:07 W e n t l e y  Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 

Page 1 of 1 



Scenario: Base 

Pipe Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral at cb-12 to cb-14 to seville channel - mi... StorrnCAD v5.6 [05.06.007.00] 
05/11/07 01:35:35 TWaentley Systems. lnc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 2 



Scenario: Base 

Pipe Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral at cb-12 to cb-14 to seville channel - tai ... StormCAD v5.6 [05.06.007.00] 
0511 1107 01:35:35 ltWisentiey Systems. lnc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2 

Invert 
Elevation 

(R) 

1.286.19 
1.285.59 

pstreamJownstrearr 
Invert 

Elevation 
(fl) 

1.285.40 

Ground 
Elevation 

(8)  

1.285.691.290.19 
1.290.48 

JpstreamJownstrearr 
Ground 

Elevation 
(ft) 

1.290.48 
1.287.00 

Cover 
(R) 

2.50 
3.39 

Jpstream3ownstrearr 
Cover 

(fl) 

3.29 

0.10 

Hydraulic 
Grade 
Line In 

(a) 

1,288.36 
1.288.25 

Grade 
Line Out 

(fl) 

1,288.32 
1.288.19 

Hydraulic3escription 



Scenario: Base 

Node Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral at cb-I2 to cb-14 to seville channel - tai ... StormCAD "5.6 [05.06.007.00] 
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Scenario: Base 

Node Report 

Title: Indian Bend Road lmprovements Project Engineer: Dennis Jermeland 
lateral at cb-I2 to cb-14 to seville channel - tai ... StorrnCAD v5.6 [05.06.007.00] 
05/11/07 01:35:43 RbBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2 

Upstream 
dditiona 

Flow 
(CfS) 

0.00 
0.00 

Total 
System 

Flow 
(CfS) 

5.49 
5.52 
2.14 

Ground 

(ft) 

1,287.00 
1.290.48 
1.290.19 

Rim 
ElevationElevation 

(ft) 

1.287.00 
1.290.48 
1.290.19 

Grade 
Line in 

(R) 

1,288.19 
1.288.32 
1.288.38 

HydrauiicHydrauiic 
Grade 

Line Out 
(fl) 

1,288.19 
1.288.25 
1.288.36 

Locai 
Intensity 
(inlhr) 

5.90 
5.90 

Local 
Rational 

Flow 
(cfs) 

3.68 
2.14 

3escription 



Scenario: Base 

Seville Channel 
North 

Indian Bend Road 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral at cb-40 to seville channel - tailwater ne ... StonCAD "5.6 [05.06.007.00] 
05/11/07 01:58:55 Ment ley  Systems, Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +1-203-755-1666 Page 1 of 1 



Scenario Summary Report 
Scenario: Base 

Scenario Summary 

Physical Properties Altemal Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alterr Base-Structure Headlosses 
Boundary Conditions Altem Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 

User Data Alternative Base-User Data 

Gravity Calculation Options 

Analysis Type Backwater Analysis 
Average V e l & i I y M W i m  Flow Velocity (Vn or V9 
Hydraulic Grade Converger 0.00 f l  
Number of Flow Profile Stel 5 
Return Period 10 year 
Minimum Time of Concentrr 5.00 min 

Created: 09/19/06 10:45:32 AM 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jsrmeland 
lateral at cb-40 to sevllle channel - tailwater ne... StormCAD v5.6 [05.06.007.00] 
0511 1/07 01:59:01 Wen t l ey  Systems. lnc. Haestad Methods Solution Center Watertown. CT 06795 USA +I-203-755-1666 Page 1 of 1 



Project lnventory 

Title: Indian Bend Road Improvements 
Project Engineer: Dennis Jermeland 
Project Date: 09/19/06 
Comments: 

Scenario Summary 

Scenario Base 
Physical Properties Altemal Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alterr Base-Structure Headlosses 
Boundary Conditions Altem Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Network lnventory 

Number of Pipes 1 Number of Inlets 1 
- Circular Pipes: 1 -Grate Inlets: 0 
-Box Pipes: 0 -Curb Inlets: 0 

-Arch Pipes: 0 -Combination Inlets: 0 
-Vertical Elliptical Pipes: 0 - Slot Inlets: 0 
- Horizontal Elliptical Pipes: 0 -Grate Inlets in Ditch: 0 
Number of Junctions 0 -Generic Inlets: 1 
Number of Outlets 1 

Circular Pipes lnventory 

18 inch 6.10 ft 
Total Length 6.10 ft 

Generic Inlet lnventory 

Default 100% 1 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral at cb-40 to seville channel - tailwater ne... StormCAD v5.6 [05.06.007.00] 
0511 1/07 01:59:07 Wen t l ey  Systems, Inc. Haestad Methods Solution Canter Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Profile 
Scenario: Base 

Profile: Profile - 1 
Scenario: Base 

Station (ft) 

Elevation (ft) 

Title: Indian Bend Road Improvements 
Project Engineer: Dennis Jermeland 

lateral at cb-40 to seville channel - tailwater ne.. . 
StOrmCAD v5.6 l05.06.007.00] 0511 1107 01:58.41 W e n t l e y  Systems. Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +I-203-755-1666 

Page 1 of 1 



Scenario: Base 

Pipe Report 

Title: Indian Bend Road Improvements 
lateral at cb-40 to seville channel - tailwater ne. 

Project Engineer: Dennis Jemeland 
StormCAD "5.6 105.06.007.001 

Label 

P-40 

InleUpslrearb 
Inlet 
CA 

(acres) 

0.40 

Node 

CB-40 

~pstrearr~ownstrearr~pstreanl~~stream 
Node 

0-1 

pstream ~alculateibiystem 
System CA 

(acres) 

0.40 

Total 

Flow 
(cfs) 

2.37 

IntensitySystem 
(inlhr) 

5.90 

lnlet 
Area 

(acres) 

0.42 

Length 
(ft) 

6.10 

Rational 
Coeffident 

0.95 

3onshctec 
Slope 
(Wft) 

0.065574 

Section 
Size 

18 inch 

Mannings 
n 

0.013 

Full 
Capadty 

(cfs) 

26.90 



Scenario: Base 

Pipe Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral at cb-40 to seville channel - tailwater ne... StormCAD "5.6 [05.06.007.00] 
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Invert 
Elevation 

(ft) 

1.286.40 

lnvert 
Elevation 

(ft) 

1,286.00 

UpstreamJownstrearrUpstream3ownstrearrUpstrearr 
Ground 

Elevation 
(ft) 

1.289.77 

Ground 
Elevation 

(ft) 

1.290.20 

Cover 
(ft) 

1.87 

3ownstreaA~ydraulic 
Cover 

(ft) 

2.70 

Grade 
Line Out 

(ft) 

1.287.78 

Grade 
Line In 

(ft) 

1,287.78 

Hydraulic3escription 



Scenario: Base 

Node Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral at cb-40 to seville channel - tailwater ne... StarmCAD "5.6 [05.06.007.00] 
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Label 

0-1 
CB-40 

Area 
(acres) 

0.42 

Time 
of 

(acres):oncentratiorioncentratior 
(min) 

5.00 

Inlet 
C 

0.95 

External 
Time of 

(min) 

0.00 

lnlet 
CA 

(acres) 

0.40 

Upstream Time 
Of Concentratio 

(min) 

0.00 

External 
CA 

(acres) 

0.00 

System 
CA 

0.40 
0.40 

System 
Flow 

(min) 

5.01 
5.00 

System 
TimelntensityRationaI 

(inlhr) 

5.90 
5.90 

System 

Flow 
(as) 

2.37 

2.37 

Additiona 
Flow 
(cfs) 

0.00 

Additiona 
Carryover 

( d s )  

0.00 

Known 
Flow 
(cfs) 

0.00 



Scenario: Base 

Node Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeiand 
lateral at cb-40 to seville channel - tailwater ne. .. StormCAD v5.6 [05.06.007.00] 
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Local 
Rational 

Flow 
(cfs) 

2.37 

Upstream 
dditionalsystem 
Flow 
(CfS) 

0.00 

Description Rim 
EievationElevatior 

(ft) 

1.290.20 
1.289.77 

Total 

Fiow 
(CfS) 

2.37 

2.37 

Ground 

(n) 

1,290.20 
1.289.77 

Grade 
Line In 

( f i )  

1.287.78 
1.287.81 

HydraulicHydraulic 
Grade 

Line Out 
(a) 

1.287.78 
1.287.78 

Local 
Intensity 

(inlhr) 

5.90 



Scenario: Base 

Seville Channel 

Title: Indian Bend Road Improvements 
lateral at cb42 to sevilie channel - tailwater nee. 

North 

1 Indian Bend Road 

Project Engineer: Dennis Jermeland 
StorrnCAD "5.6 [05.06.007.00] 



Scenario Summary Report 
Scenario: Base 

Scenario Summaw 

Physical Properties Alternal Base-Physical Properties 
Catchments Alternative Base-Catchments 

System Flows Alternative Base-System Flows 
Structure Headlosses Aiterr Base-Structure Headlosses 
Boundary Conditions Aitern Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Gravity Calculation Options 

Analysis Type Backwater Analysis 
Average V e l w i M W i r n  Flow Velocity (Vn or Vf) 
Hydraulic Grade Converger 0.00 R 
Number of Flow Profile Stet 5 

Return Period 10 year 
Minimum Time of Concentr; 5.00 min 

Created: 09119106 10:56:25 AM 

Title: Indian Bend Road Improvements 
laterai at cb42 to seville channel - failwater nee.. 

Project Engineer: Dennis Jermeland 
StormCAD v5.6 105.06.007.001 



Project Inventory 

Title: Indian Bend Road Improvements 
roject Engineer: Dennis Jermeland 

Project Date: 09/19/06 e 
Comments: 

Scenario Sumrnarv 

Scenario Base 
Physical Properties Alternal Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alterr Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Network lnventory 

Number of Pipes 1 Number of Inlets 1 
-Circular Pipes: 1 -Grate Inlets: 0 
-BOX Pipes: 0 -Curb Inlets: 0 
-Arch Pipes: 0 - Combination Inlets: 0 
-Vertical Elliptical Pipes: 0 - Slot Inlets: 0 
-Horizontal Elliptical Pipes: 0 -Grate Inlets in Ditch: 0 
Number of Junctions 0 -Generic Inlets: 1 
Number of Outlets 1 

Circular Pipes lnventory 

18 inch 87.30 fl 
Total Length 87.30 fl 

Generic Inlet lnventorv 

Default 100% 1 

Title: Indian Bend Road improvements Project Engineer: Dennis Jermeland 
lateral at cb42 to seville channel - tailwaler nee... StormCAD "5.6 [05.06.007.00] 
05111/07 02:03:38 Wen t l ey  Systems, Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +I-203-755-1666 Page 1 of 1 



Profile 
Scenario: Base 

Profile: Lateral at Sta. 33+41.6 
Scenario: Base 

a= 
m = 
ocm 
I..-'=? 
COcnr. 

ccu&m 
o--CON 
0 ..CV.- + g; .. 

Elevation (ft) 

1,290.00 
year Water Surface Elevation = 1289.13 

87.30 ft 18 inch 
Concrete 1,285.00 

O t  00 @ s = 0.006644 wft 1 t o0  

I 
Station (ft) 

Seville Channel 

Title: Indian Bend Road lmpravements Project Engineer: Dennis Jermeland 
lateral at cb42 to seville channel - tailwater nee.. . StorrnCAD "5.6 [05.06.007.00] 
05111/07 02:03:15 mA3antley Systems. Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +I-203-755-1666 Page 1 of 1 



Scenario: Base 

Pipe Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral at cb42 to seville channel - tailwater nee... StarmCAD "5.6 [05.06.007.00] 
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Label 

P-42 

Node 

CB-42 

Jpstream3ownstrearr 
Node 

0-1 

Jpstreanllpstream 
Inlet 
Area 

(acres) 

0.41 

lnlebpstrearb pstream CalculatecSystem 
System CA 

(acres) 

0.37 

Rational 
Coefficient 

0.90 

lnlet 
CA 

(acres) 

0.37 

InlensitySystem 
(inlhr) 

5.90 

Total 

Flow 
(cfs) 

2.21 

LengUl 
(ft) 

87.30 

:onstructec 
Slope 
(ft/ft) 

0.006644 

Section 
Size 

18 inch 

Mannings 
n 

0.013 

Full 
Capacity 

(cfs) 

8.56 



Scenario: Base 

Pipe Report 

Elevation Elevation Elevation Elevation (fl) (fl) Line In Line Out 
(fi) (n) (n) (n) (fl) (fi) 

1,287.08 1,286.50 1,289.91 1.291.00 1.33 3.00 1,287.64 1.287.63 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral at cb42 to seville channel - tailwater nee... StormCAD v5.6 [05.06.007.00] 
0511 1/07 02:03:45 Wen t l ey  Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2 



Scenario: Base 

Node Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral at cb42 to seville channel - tailwater nee.. . StormCAD "5.6 [05.06.007.00] 
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Label Area Inlet Inlet ExternalSystem Time External Upstream Time System System System 4dditiona 4dditiona Known 
Time of 

:oncentratio~ioncentratior 
(min) 

0.00 
0-1 
CB-42 

CA 
(acres) 

0.00 

(acres) 

0.41 

Of Concenlratio 
(rnin) 

0.00 

CA 
(acres) 

0.37 
0.37 

TimelntensityRational 
(inlhr) 

5.80 
5.90 

Flow 
(min) 

5.36 
5.00 

of 

(min) 

5.00 

C 

0.90 

CA 
(acres) 

0.37 

Flow 
(cfs) 

2.17 
2.21 

Flow 
(cfs) 

0.00 

Flow 
(cb) 

0.00 

Carryover 
(cfs) 

0.00 



Scenario: Base 

Node Report 

Title: Indian Bend Road Improvements 
lateral at cb42 to sevilla channel - tailwater nee 

Upstrear 
Additiona 

Flow 
(6s) 

0.00 

HydraulicHydraulic 
Grade 

Line Out 
(n) 

1.287.63 
1.287.64 

Total 

Flow 
(cfs) 

2.17 
2.21 

3esc"ption Ground 
SystemElevationElevation 

(ft) 

1,291.00 
1.289.91 

Local 

(inlhr) 

5.90 

Local 
IntensityRational 

Flow 
(c~s) 

2.21 

Rim 

(R) 

1.291.00 
1.289.91 

Grade 
Line In 

(n) 

1,287.63 
1.287.65 



Scenario: Base 

Seville Channel 

1 Veitical Bend 

lateral at cb44 to cb46 to cb48 to seville channel. 



Scenario Summary Report 
Scenario: Base 

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

Physical Properties Alternat Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alterr Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Gravity Calculation Options 

Analysis Type Backwater Analysis 
Average V e l & d y M W i m  Flow Velocity (Vn or Vf) 
Hydraulic Grade Converger 0.00 fl 
Number of Flow Profile Ste( 5 

Return Period 10 year 
Minimum Time of Concentrr 5.00 min 

Created: 09/30/06 04:42:24 PM 

lateral at cb44 to cb46 to cb48 to seville channel. 



Project Inventory 

Title: 
Project Engineer: 
Proiect Date: 0511 1/07 
Comments: 

Scenario Summarv 

Scenario Base 
Physical Properties Altemat Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alten Base-Structure Headlosses 
Boundary Conditions Aitem Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Network lnventory 

Number of Pipes 4 Number of Inlets 3 
- Circular Pipes: 4 - Grate inlets: 0 
- Box Pipes: 0 -Curb Inlets: 0 
-Arch Pipes: 0 -Combination Inlets: 0 
-Vertical Elliptical Pipes: 0 -Slot Inlets: 0 
- Horizontal Elliptical Pipes: 0 - Grate Inlets in Ditch: 0 
Number of Junctions 1 -Generic Inlets: 3 
Number of Outlets 1 

Circular Pipes lnventory 

18 Inch 139.91 ft 
Total Length 139.91 fl 

Generic Inlet lnventorv 

Default 100°/~ 3 

lateral at cb44 to cb46 to cb48 to seville channel ... StormCAD v5.6 [05.06.007.00] 
0511 1/07 02:17:13 men t ley  Systems. inc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Profile 
Scenario: Base 

Profile: Lateral @ Sta.35+42 
Scenario: Base 

e - = 

100-yearWalerSurfac+ Elevation = 1288.51 

Elevatmn (R) 

Station (R) 

lateral at cb44 to cb46 to cb48 to seville channel ... StormCAD "5.6 [05.06.007.00] 
0511 1/07 02:09:19 lW3entley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Scenario: Base 

Pipe Report 

lateral at cb44 to cb46 to cb48 to seville channel ... StorrnCAD v5.6 [05.06.007.00] 
0511 1107 02:17:30 m e n t l e y  Systems. Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +I-203-755-1666 Page 1 of 2 



Scenario: Base 

Pipe Report 

lateral at cb44 to cb46 to cb48 to seville channel ... StarmCAD v5.6 [05.06.007.00] 
05111107 02:17:30 ROAentiey Systems. Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +I-203-755-1666 Page 2 of 2 

Invert 
Elevation 

(fl) 

1.285.40 
1.285.33 
1.285.05 
1.284.65 

Grade 
Line In 

(fl) 

1.287.26 
1.287.26 
1.287.26 
1.287.26 

Grade 
Line Out 

(fl) 

1,287.26 
1,287.26 
1,287.26 
1.287.26 

UpstreamJownstrean 
Invert 

Elevation 
(ft) 

1,285.33 
1.285.16 
1,284.65 
1,283.50 

HydraulicDescriptio Jpstream3ownstrearr 
Ground 

Elevation 
(ft) 

1,289.40 
1,289.98 
1.290.50 
1.286.00 

Ground 
Elevation 

(fi) 

1.289.40 
1.289.40 
1.289.98 
1.290.50 

Cover 
(ft) 

2.50 
2.57 
3.43 
4.35 

JpstrearnJomstreanHydraulic 
Cover 

(It) 

2.57 
3.32 
4.35 
1.00 



Label 5 
Vertical Be 
CB-48 
CB-46 
CB-44 C 

Scenario: Base 

Node Report 

Area lnlel 
(awes) C 

lateral at cb44 to cb46 to cb48 to seville channel ... StormCAD "5.6 [05.06.007.00] 
0511 1/07 02:17:21 m e n t l e y  Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 2 

Inlet 
CA 

(acres) 

0.01 
0.03 
0.03 

ExtemalSystem 
CA 

(acres) 

0.00 
0.00 
0.00 

CA 

0.07 
0.07 
0.07 
0.06 
0.03 

Time 
of 

(acres)~oncentratiorioncentratiot 
(min) 

5.00 
5.00 
5.00 

External 
Time of 

(min) 

0.00 
0.00 
0.00 

Upstream Time 
Of Concentratio 

(min) 

10.38 
7.19 

0.00 

System 
Flow 

(min) 

19.84 
18.17 
10.38 
7.19 
5.00 

System 
Timelntensi 

(inlhry 

3.38 
3.52 
4.44 
5.28 
5.90 

System 
Rational 

Flow 
(ds) 

0.23 
0.24 
0.30 
0.31 
0.18 

Additiona 
Flow 
(cfs) 

0.00 
0.00 
0.00 

Additiona 
Carryovef 

(cfs) 

0.00 
0.00 
0.00 

Known 
Flow 
(ds) 

0.00 
0.00 
0.00 



Scenario: Base 

Node Report 

lateral at cb44 to cb46 to cb48 to seville channel ... 



Scenario: Base 

Seville Channel 

Indian Bend Road 

North 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral at cb-50 to seville channel - tailwater ne... StotmCAD "5.6 [05.06.007.00] 
05/11/07 02:52:57 W e n t l e y  Systems, Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +I-203-755-1666 Page 1 of 1 



Scenario Summary Report 
Scenario: Base 

Scenario Summary 

Physical Properties Alternat Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Aiterr Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Aiternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Gravitv Calculation ODtions 

Analysis Type Backwater Analysis 
Average VeldniIyMethiMm Flow Velocity (Vn or Vf) 
Hydraulic Grade Converger 0.00 fl 

Number of Flow Profile Stet 5 
Return Period 10 year 
Minimum Time of Concentr; 5.00 min 

Created: 09/19/06 11:25:35 AM 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral at cb-50 to seville channel - tailwater ne... StormCAD v5.6 [05.06.007.00] 
05/11/07 02:53:04 Wen t l ey  Systems, lnc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Project Inventory 

Title: Indian Bend Road Improvements 
Project Engineer: Dennis Jermeland 
Project Date: 09/19/06 
Comments: 

Scenario Summarv 

Scenario Base 
Physical Properties Alternal Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alterr Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Aiternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Netwo* Inventory 

Number of Pipes 1 Number of Inlets 1 
-Circular Pipes: 1 - Grate Inlets: 0 
-Box Pipes: 0 -Curb Inlets: 0 
-Arch Pipes: 0 - Combination Inlets: 0 
-Vertical Elliptical Pipes: 0 -Slot Inlets: 0 
-Horizontal Elliptical Plpes: 0 - Grate Inlets in Ditch: 0 
Number of Junctions 0 -Generic Inlets: 1 
Number of Outlets 1 

Circular Pipes lnventoly 

18 inch 21.00 ft 
Total Lenoth 21.00 R 

Generic Inlet Inventory 

Default 100% 1 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral at cb-50 to seville channel - tailwater ne.. StonnCAD "5.6 [05.06.007.00] 
0511 1/07 02:53:10 m e n t l e y  Systems. Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +1-203-755-1666 Page 1 of 1 



Profile 
Scenario: Base 

Profile: Lateral at Sta. 38+58.8 

Scenario: Base 

/ looyear water surface elevation = 1287.7 

Seville Channel 
i ~ Q E  nn 
I ,LV.J.VV Elevation (ft) 

Station (ft) 

Title: Indian Bend Road Improvements 
lateral at cb-50 to seville channel - tailwater ne 

Project Engineer: Dennis Jermeland 
StarmCAD "5.6 105.06.007.001 



Scenario: Base 

Pipe Report 

I (acres) I I I I 
P-50 CB-50 0-1 1 0.51 0.95 0.49 0.49 5.90 2.90 21.00 0.034762 18 inc 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral at cb-50 to sevilie channel - tailwater ne ... StormCAD "5.6 [05.06.007.00] 
05/11/07 02:53:17 W e n t l e y  Systems. inc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 2 



Scenario: Base 

Pipe Report 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jerrneland 
lateral at cb-50 to seville channel - tailwater ne.. . StormCAD v5.6 [05.06.007.00] 
0511 1/07 02:53:17 Wen t l ey  Systems, Inc. Haestad Methods Solulion Center Watertown, CT 06795 USA +I-203-755-1666 Page 2 of 2 

Cover 
(fl) 

Invert 
Elevalion 

(fl) 

~pstrearn3ownstreanbpstrearn3ownstrean 
Ground 

Elevation 
(ft) 

Grade 
Line In 

(ft) 

Cover 
(ft) 

Upstrearn3ownstrean 
Invert 

Elevation 
(fl) 

HydraulicHydraulicJescription 
Grade 

Line Out 
(ft) 

Ground 
Elevation 

(fl) 



Scenario: Base 

Node Report 

Tille: Indian Bend Road Improvements Project Engineer: Dennis Jermeland 
lateral at cb-50 to seville channel - tailwater ne... StarmCAD "5.6 [05.06.007.00] 
05/11/07 02:53:25 R9Aentley Systems. Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 2 

ExternalSystem 
CA 

Label 
CA 

External 
Time of 

(min) 

Time 
of 

(acres)(acres)(acres)>oncentratiorioncentratior 
(rnin) 

Area 
(acres) 

Upstream Time 
Of Concentratio 

(min) 

inlet 
C 

lnlel 
CA 

System 
Flow 

(rnin) 

System 
Timelntensity 

(inlhr) 

System 
Rational 

Flow 
(Cfs) 

4dditiona 
Flow 
(cfs) 

4dditiona 
Carryover 

(cfs) 

Known 
Flow 
(cfs) 



Scenario: Base 

Node Re~ort  

Tltle, Indian Bend Road Improvements Proled Engineer: Dennis Jermeland 
lateral at cb-50 to seville channel - tailwater ne ... StormCAD v5.6 [05.06.007.001 
05/11/07 02:53:25 Wen t l ey  Systems, Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +I-203-755-1666 Page 2 of 2 

Local 
IntensityRational 

Flow 
(cis) 

2.90 

Jesuiption HydrauiicHydraulic 
Grade 

Line Out 
(ft) 

1,287.25 
1,287.27 

Grade 
Line In 

(fl) 

1.287.25 
1,287.32 

Local 

(inlhr) 

5.90 

Rim 
ElevationElevation 

(R) 

1,287.00 
1.288.63 

Upstream 
AdditionalSystem 

 low 
(cis) 

0.00 

Total 

Flow 
(CfS) 

2.87 
2.90 

Ground 

(ft) 

1.287.00 
1.288.63 



Scenario: Base 

Seville Channel 

Indian Bend Road 

North 

Title: Indian Bend Road Improvements Project Engineer: dennis Jermeland 
lateral at cb52 to seville channel - need tailwate ... StormCAD "5.6 105.06.007.00] 
0511 1/07 02:55:39 M e n t l e y  Systems. lnc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Scenario Summary Report 
Scenario: Base 

Scenario Summary 

Physical Properties Altemal Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alterr Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Altemat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Gravity Calculation Options 

Analysis Type Backwater Analysis 
Average V e l & l y M e t h i m  Flow Velocity (Vn or V9 
Hydraulic Grade Converger 0.00 fl 
Number of Flow Profile Stel 5 

Return Period 10 year 
Minimum Time of Concentr; 5.00 min 

Created: 09/19/06 11:31:37 AM 

Title: Indian Bend Road Improvements Project Engineer: dennis Jermeland 
lateral at cb52 to seville channel - need tailwate ... StormCAD v5.6 [05.06.007.00] 
05/11107 02:56:46 EWJentley Systems, Inc. Haestad Methods Soiution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Project lnventory 

Title: 6 Indian Bend Road Improvements 
roject Engineer: dennis Jermeland 

Project Date: 09/19/06 
Comments: 

- 

Scenario Summary 

Scenario Base 
Physical Properties Altemat Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alten Base-Structure Headlosses 
Boundary Conditions Altem Base-Boundary Conditions 
Design Constraints Altemat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Network Inventory 

Number of Pipes 1 
- Circular Pipes: 1 
- Box Pipes: 0 
-Arch Pipes: 0 
-Vertical Elliptical Pipes: 0 
- Horizontal Elliptical Pipes: 0 
Number of Junctions 0 
Number of Outlets 1 

Number of Inlets 1 
-Grate Inlets: 0 
-Curb Inlets: 0 
-Combination Inlets: 0 
-Slot Inlets: 0 
-Grate inlets in Ditch: 0 

-Generic Inlets: 1 

Circular Pipes lnventory 

18 inch 109.50 fl 
Total Length 109.50 fl 

Generic Inlet lnventory 

Default 100% 1 

Title: Indian Bend Road Improvements Project Engineer: dennis Jermeland 
lateral at cb52 to seville channel - need tailwale ... SlormCAD "5.6 [05.06.007.00] 
0511 1107 02:56:53 W e n t l e y  Systems. Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



Profile 
Scenario: Base 

Profile: Profile - I 
a= .r Scenario: Base 
8 ~ 2  

. r N  .co 
04% m. 
0 =N.- a= u= 

265- L oeo 
mom 

c b s > ~ g  a=zzZ 
OOSILV) ON-co -! 

I 
- - m -  
:=f6 

75; E 5 
1 OOSZrn 

1,285.00 Elevation (ft) 

Station (ft) 

Title: Indian Bend Road Improvements Project Engineer: dennis Jermeland 
lateral at cb52 to seville channel - need tailwate ... StormCAD "5.6 [05.06.007.00] 
0511 1107 02:56:27 FW3entley Systems. lnc. Haestad Methods Solution Center Watertown. CT 06795 USA +I-203-755-1666 Page 1 of 1 



Scenario: Base 

Pine Renort 

Node Node Inlet Rational Inlet System CA IntensitySystem (fl) Slope Size n Capacity 
Area Coefficient CA (acres) (inlhr) Flow (fvn) (ds) 

(acres) (acres) (Cfs) 

P-52 CB-52 0-1 0.39 0.95 0.37 0.37 5.90 2.18 109.50 0.007215 18 inch 0.013 8.92 

Title: Indian Bend Road Improvements Project Engineer: dennis Jermeland 
lateral at cb52 to saville channel - need taiiwate ... StormCAD "5.6 [05.06.007.00] 
05/11/07 02:57:01 Wen t l ey  Systems, Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +1-203-755-1666 Page 1 of 2 



Scenario: Base 

Pipe Report 

Title: Indian Bend Road Improvements 
lateral at cb52 to sevilla channel - need tailwate. 

Project Engineer: dennis Jermetand 
StorrnCAD "5.6 105.06.007.001 

Hydraulic 
Grade 
Line In 

(fl) 

1.285.84 

Invert 
Elevation 

(ft) 

1,284.69 

Cover 
(fl) 

2.35 

Grade 
Line Out 

(fl) 

1.285.80 

JpstreamJownstrean 
Cover 

(fl) 

1.60 

Invert 
Elevation 

(fl) 

1.283.90 

Hydraulic3escription UpstreamJownslreanUpstreamJownstrean 
Ground 

Elevation 
(ft) 

1,288.54 

Ground 
Elevation 

(fl) 

1,287.00 



Scenario: Base 

Node Report 

Title: Indian Bend Road Improvements Project Engineer: dennis Jermeland 
lateral at cb52 to seville channel - need tailwate ... StormCAD "5.6 [05.06.007.00] 
05/11/07 02:57:12 rnent ley  Systems. Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page I of 2 



Scenario: Base 

Node Report 

Title: Indian Bend Road Improvements 
lateral at cb5Z la seviile channel - need tailwate ... 

Projed Engineer: dennis Jermeland 
StormCAD v5.6 [05.06.007.001 

Upstream 
Additiona 

Flow 
(cfs) 

0.00 

Ground 

(R) 

1.287.00 
1.288.54 

HydraulicHydraulic 
Grade 

Line Out 
(fl) 

1.285.80 
1.285.84 

Total 
System 

Flow 
(ds) 

2.13 
2.18 

Local 
IntensityRational 

Flow 
(cfs) 

2.18 

Local 

(inlhr) 

5.90 

3escription Rim 
ElevationEfevation 

(fl) 

1,287.00 
1,288.54 

Grade 
Line In 

(fi) 

1,285.80 
1.285.87 



Scenario: Base 

Indian Bend Road 

North 

."-"" P-56 CB-58 P-58 CB-60 P-60 CB-62 
n h n 

k' 
h n 

Paradise View Rd 
(Connector) 

Drainage Ditch 

Title: Indian Bend Road Project Projed Engineer: Dennis Jerrneland 
lateral at cb-56 to cb-58 to cb-60 to cbBO.stm StormCAD "5.6 [05.06.007.00] 
05111107 10:24:39 Ment ley  Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-4666 Page 1 of 1 



Profile 
Scenario: Base 

Profile: Profile - 1 
= Scenario: Base 

Title: Indian Bend Road Project 
lateral at cb-56 to cb-58 to cb-60 to cbdO.strn 

Project Engineer: Dennis Jermaland 
Ctnrmrbn ..C C ,"E "C nn7 nm 



Scenario Summary Report 
Scenario: Base 

Scenario Summarv 

Physical Properties Aiternal Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alterr Base-Structure Headlosses 
Boundary Conditions Aitern Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Gravity Calculation Options 

Analysis Type Backwater Analysis 
Average VelaWyMMiMm Flow Velocity (Vn or Vf) 
Hydraulic Grade Converger 0.00 R 
Number of Flow Profile Stel 5 

Return Period 10 year 
Minimum Time of Concentn 5.00 rnin 

Created: 04/27/07 02:15:39 PM 

Title: Indian Bend Road Project Projed Engineer: Dennis Jeneland 
lateral at cb-56 to cb-58 to cb-60 to cbB0.stm StormCAD 6 . 6  [05.06.007.00] 
0511 1/07 10:22:38 .%mentley Systems. Inc. Haeslad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



Project Inventory 

Title: e Indian Bend Road Project 
roject Engineer: Dennis Jeneland 

Project Date: 04/27/07 
Comments: 

Scenario Summarv 
- ~~~ 

Scenario Base 
Physical Properties Alternal Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alten Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

-- 

Network Inventory 

Number of Pipes 4 Number of Inlets 4 
- Circular Pipes: 4 -Grate Inlets: 0 
- Box Pipes: 0 -Curb Inlets: 0 
-Arch Pipes: 0 -Combination Inlets: 0 
- Vertical Elliptical Pipes: 0 -Slot Inlets: 0 
-Horizontal Elliptical Pipes: 0 -Grate Inlets in Ditch: 0 
Number of Junctions 0 -Generic Inlets: 4 

Number of Outlets 1 

Circular Pipes Inventory 

18 inch 342.60 n 
Total Lenoth 342.60 fl 

Generic Inlet Inventory 

nafll0lt inno/. 4 

Title: Indian Bend Road Project Project Engineer: Dennis Jermeland 
lateral at cb-56 to cb-58 to cb-60 to cb-60.strn StormCAD v5.6 [05.06.007.00] 
0511 1/07 10:22:51 /&Bentley Systems. Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Scenario: Base 

Pipe Report 

Title: Indian Bend Road Project Project Engineer: Dennis Jermeland 
lateral at cb-56 to cb-58 to cb-60 to cb-60.stm StormCAD "5.6 [05.06.007.00] 
0511 1107 10:23:23 m e n t l e y  Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 2 



Scenario: Base 

Pipe Report 

Title: Indian Bend Road Projecl 
lateral at cb-56 to cb-58 to cb-60 to cb-60.strn 

Projed Engineer: Dennis Jeneland 
StormCAD vs fi Ins nfi 0117 nnl 



Scenario: Base 

Node Report 

Label Area Inlet Inlet Externa System Time ddiliona kdditiona Known 
(acres) C CA CA CA of I Flow Carryovel Flow 

(acres) (aues) (aues) oncentratio (as) (cfs) (CfS) 
[mi") 

Title: Indian Bend Road Project Project Engineer: Dennis Jermeland 
lateral at cb-56 to cb-58 to cb-60 to cb40.stm StormCAD v5.6 [05.06.007.00] 
05/11/07 10:23:35 m e n t l e y  Systems. Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 



Scenario: Base 

Node Report 

Title: Indian Bend Road Project 
lateral at cb-56 to cb-58 to cb-60 to cb-60.slrn 

Project Engineer: Dennis Jermeland 
StormCAD v5.6 [05.06.007.00] 



North 

Scenario: Base 

lndian Bend Road 

Vertical Bend 2 

P-70B 

vertical Bend 1 

lndian Bend Wash 

Title: lndian Bend Road Project 
cb68 to cb70 to indian bend wash -need hydro data ... StormCAD "5.6 [05.06.007.00] 
06108107 02:01:42 K7vBentley Systems, Inc. Haestad Methods Solution Center Watettown. CT 06795 USA +I-203-755-1666 

Page 1 of I 



Scenario Summary Report 
Scenario: Base 

Scenario Summary 

Physical Properties Aiternat Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alterr Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Altemat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Gravity Calculation Options 

Analysis Type Backwater Analysis 
Average Ve ldba)aMMim Flow Velocity (Vn or Vf) 
Hydraulic Grade Converger 0.00 fl 
Number of Flow Profile Stel 5 

Return Period 10 year 
Minimum Time of Concentr; 5.00 min 

Created: 05/11/07 10:28:45 AM 

Title: Indian Bend Road Project 
cb68 to 6 7 0  to indian bend wash -need hydro data ... StormCAD v5.6 [05.06.007.00] 
06/08/07 02:01:53 Wen t l ey  Systems, lnc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Project lnventory 

Title: Indian Bend Road Project 
Project Engineer: 
Proiect Date: 0511 1/07 
Comments: 

Scenario Summarv 

Scenario Base 
Physical Properties Aiternat Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alterr Base-Structure Headlosses 
Boundary Conditions Altem Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 

User Data Alternative Base-User Data 

Network lnventory 

Number of Pipes 4 Number of Inlets 2 
-Circular Pipes: 4 -Grate Inlets: 0 
- Box Pipes: 0 -Curb Inlets: 0 
-Arch Pipes: 0 -Combination inlets: 0 
-Vertical Elliptical Pipes: 0 -Slot Inlets: 0 
-Horizontal Elliptical Pipes: 0 -Grate Inlets in Ditch: 0 
Number of Junctions 2 -Generic inlets: 2 

Number of Outlets 1 

Circular Pipes lnventory 

18 inch 30.30 fl 30 inch 47.30 fl 
Total Lenath 77.60 fl 

Generic Inlet lnventory 

Default 100% 2 

Title: Indian Bend Road Project 
cb68 to cb70 to indian bend wash -need hydro data ... StormCAD "5.6 [05.06.007.00] 
06/08/07 02:01:59 Wen t l ey  Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Scenario: Base 

Pipe Report 

Title: Indian Bend Road Project 
cb68 to cb70 to indian bend wash - need hydro data ... StormCAD "5.6 [05.06.007.00] 
06/08/07 02:02:13 M e n t l e y  Systems, Inc. Haestad Methods Solution Center Watertown. CT 06795 USA +I-203-755-1666 Page 1 of 2 

Label 

P-68 
P-70A 
P-706 
P-70C 

Downstream 
Node 

CB-70 
vertical Bend 
Vertical Bend 
0-1 

Upstream 
Node 

CB-68 
CB-70 
vertical Bend 
Vertical Benq 

Jpstreanllpstream 
Inlet 
Area 

(acres) 

1.00 
2.35 
NIA 
N/A 

Rational 
Coefficient 

0.31 
0.87 
N/A 
NIA 

InleJpstreatb 
Inlet 
CA 

(acres) 

0.31 
2.05 
N/A 
N/A 

pstream Calculateffiystem 
System CA 

(acres) 

0.31 
2.36 
2.36 
2.36 

(ft) 

30.30 
28.90 
15.40 
3.00 

IntensitySystem 
(inlhr) 

1.90 
1.89 
1.89 
1.89 

Total 

Flow 
(CfS) 

0.59 
4.51 
4.50 
4.50 

~ength5onstructec 
Slope 
(Wft) 

0.009901 
0.020069 
0.218182 
0.020000 

Section 
Size 

Manning* 
n 

18 in 
30 in 
30 in 
30 in 



Scenario: Base 

Pipe Report 

Title: Indian Bend Road Project 
cb68 to cb70 to indian bend wash - need hydra data ... StormCAD "5.6 [05.06.007.00] 
06/08/07 02:02:13 Wen t l ey  Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +I-203-755-1666 Page 2 of 2 

Full Upstream3ownstrean Jpsbeam3ownstrean Jpstream3ownstreanHydraulicHydraulic3escription 
Capacity 

(cfs) 

10.45 
58.10 

191.58 
56.00 

Invert 
Elevation 

( f t )  

1,276.00 
1,274.92 
1.271.56 
1.271.50 

Invert 
Elevation 

( f t )  

1,276.30 
1.275.50 
1.274.92 
1,271.56 

Ground 
Elevation 

( f t )  

1,279.30 
1,280.00 
1.280.00 
1.280.00 

Cover 
(ft) 

1.50 
2.00 
2.58 
5.94 

Ground 
Elevation 

( f t )  

1,280.00 
1.280.00 
1.280.00 
1,280.00 

Grade 
Line Out 

( f t )  

1,276.86 
1,276.86 
1,276.85 
1.276.84 

Cover 
(ft) 

2.50 
2.58 
5.94 
6.00 

Grade 
Line In 

(fl) 

1.276.86 
1,276.84 
1.276.84 
1,276.84 
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Scenario: Base 

Node Report 

Title: Indian Bend Road Project 
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• Known Upstream Total Ground Rim HydraulicHydrauiic Local Local 3escription 
Flow 
(cfs) 

0.00 
0.00 

Additiona 
Flow 
(ds) 

0.00 
000  

System 
Flow 
(cfs) 

4.50 
4.50 
4.50 
4.51 
0.59 

(fl) 

1,280.00 
1,280.00 
1.280.00 
1,280.00 
1,279.30 

ElevationElevation 
(R) 

1.280.00 
1,280.00 
1,280.00 
1.280.00 
1,279.30 

Grade 
Line In 

(fi) 

1,276.84 
1.276.85 
1,276.86 
1.276.86 
1.276.87 

Grade 
Line Out 

(ft) 

1.276.84 
1.276.84 
1,276.84 
1.276.84 
1.276.86 

Intensity 
(ln/hr) 

5.90 
1.90 

Rational 
Flow 
(CfS) 

12.19 
0.59 



Profile 
Scenario: Base 

Profile: Profile - I 
Scenario: Base 

.t= 
.r 

e m  = .a=- .a= 
.r 

30.30 fi 

0 
3 
n, 
% 

Station (ft) 

Elevation (ft) 
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Scenario: Base 
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/ MH-80 ~un i ion  Tee4 Tee 3 
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Tee 2 
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3 
3 

a 
d 

d CB-100 
CB-94 
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Scenario Summary Report 
Scenario: Base 

Scenario Summarv 

Physical Properties Alternat Base-Physical Properties 
Catchments Allernatiie Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alterr Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Aiternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Gravity Calculation Options 

Analysis Type Backwater Analysis 
Average VeiduityaVlWkkm Flow Velocity (Vn or Vf) 
Hydraulic Grade Converger 0.00 fl 
Number of Flow Profile Ste[ 5 
Return Period 10 year 
Minimum Time of Concentrt 5.00 min 

Created: 04/18/06 02:49:18 PM 

Title: Indian Bend Road Improvements 
p:\ ... \stormcad\indian wash to hayden road.stm 

Project Engineer: Dennis Jermeland 
StormCAD v5.6 105.06.007.001 



Project Inventory 

TiUe: Indian Bend Road Improvements 
Project Engineer: Dennis Jermeland 
Project Date: 04/18/06 
Comments: 

Scenario Summary 

Scenario Base 
Physical Properties Alternat Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alterr Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Network lnventory 

Number of Pipes 31 Number of Inlets 12 
-Circular Pipes: 31 -Grate Inlets: 0 
- Box Pipes: 0 -Curb Inlets: 0 
-Arch Pipes: 0 -Combination Inlets: 0 

-Vertical Elliptical Pipes: 0 -Slot Inlets: 0 

-Horizontal Elliptical Pipes: 0 -Grate Inlets in Ditch: 0 

Number of Junctions 19 -Generic Inlets: 12 

Number of Outlets 1 

a Circular Pipes Inventory 

18 inch 265.06 fl 42 inch 144.52 fl - 
24 Inch 323.60 fl 48 inch 1.078.80 fl 
36 inch 71.73 ft 
Total Length 1.883.71 fl 

Generic Inlet inventolv 

Default 100% 12 

Title: Indian Bend Road Improvements Project Engineer: Dennis Jermeiand 
p:\ ... \stormcad\indian wash to hayden road.stm StormCAD v5.6 [05.06.007.001 
06/08/07 10:15:27 k3Aentiey Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Pipe Report 
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Label 

P-80 
P-78 

Exst P-1 

Exst P-1 
Exst P-3 
Exst P-4 
Exst P-5 
Exst P-6 
Exst P-7 

P-102 
P-I00 
P-98 
P-92 
P-96 
P-94 

Exst P d  

Exst P-9 
P-84 

P-88A 
P-88B 
P-86A 
P-86B 
P-82A 
P-82B 
Exst P-1 
Exst P-1. 
Exst P-1 
Exst P-11 

Exst P-I 
P-90 

Exst P-1: 

Upstream 
Node 

MH-80 
CB-78 
Tee 5 

Junction 

Plug 
Existing Juncti 

Exst Tee 1 
Tee 1 
Tee 2 
MH-102 

CB-100 
CB-98 
CB-92 
MH-96 

CB-94 
Tee 3 
Tee 4 
CB-84 

CB-88 
Vertical Bend : 
CB-86 
Vertical Bend ' 
CB-82 
Vertical Bend. 
1-8 
Exst Tee 2 
1-9 
Exst Tee 3 
Vertical Bend 
CB-90 

Reducer 

Downstream 
Node 

0-1 (Arches) 
MH-80 
MH-80 

Tee 5 

Existing Juncti 
Exst Tee 1 

Tee 1 
Tee 2 
Tee 3 
Tee 1 
MH-102 
MH-102 
MH-96 
MH-102 
MH-96 

Tee 4 
Junction 
Tee 4 
Vertical Bend : 
Tee 2 
Vertical Bend 
Tee 3 

Vertical Bend. 
Tee 5 
Exst Tee 2 
Exst Tee 3 
Exst Tee 3 

Vertical Bend 
Exst Tee 1 
Reducer 

Exst Tee 2 

JpstreaniJpstream 
Inlet 
Area 

(acres) 

NIA 
0.57 
NIA 

NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

0.22 
0.13 
1.73 
NIA 
1.44 

NIA 
NIA 

0.23 

0.17 
NIA 

0.53 
NIA 

0.62 
NIA 

6.80 
NIA 

6.22 

NIA 
NIA 

0.29 

NIA 

Rational 
Coefficient 

NIA 
0.95 
NIA 

NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 

0.95 
0.95 
0.74 

NIA 
0.77 

NIA 
NIA 

0.95 
0.95 
NIA 

0.49 
NIA 

0.95 
NIA 

0.51 
NIA 

0.51 
NIA 
NIA 

'0.48 

NIA 

InleUpstrea!b 
Inlet 
CA 

(acres) 

NIA 
0.54 

NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

0.21 
0.13 
1.28 
NIA 
1.11 

NIA 
NIA 

0.22 
0.16 
NIA 

0.26 
NIA 
0.59 
NIA 
3.47 
NIA 

3.17 

NIA 
NIA 

0.14 

NIA 

lntensitysystem 
(inlhr) 

4.21 
5.90 

4.37 

4.41 
0.00 
0.00 

4.74 
4.68 
4.63 
5.54 

5.90 
5.90 
5.90 
5.79 
5.90 

4.57 
4.44 
5.90 

5.90 
5.90 
5.90 
5.86 
5.90 
5.90 
4.81 
4.81 

5.25 
4.75 

4.74 
5.90 
5.88 

pstream Calculate6ystem 
System CA 

(acres) 

11.27 
0.54 

10.73 

10.14 

0.00 
0.00 

6.78 
9.50 
9.66 
2.72 

0.21 
0.13 
1.28 
2.38 
1.11 

9.92 
10.14 
0.22 
0.16 
0.16 

0.26 
0.26 
0.59 
0.59 
3.47 
3.61 
3.17 
6.78 

6.78 
0.14 
0.14 

Total 

Flow 
(cis) 

47.81 
3.23 

47.24 

45.11 
0.00 
0.00 

32.38 
44.82 
45.08 
15.21 

1.25 
0.76 
7.58 

13.92 
6.59 

45.67 
45.42 

1.30 

0.98 
0.97 
1.52 
1.51 
3.50 
3.50 

16.81 
17.47 

16.80 
32.45 
32.39 

0.82 
0.82 

Section 
Size 

48inch 
18 inch 

48inch 
48 inch 

42 inch 
48 inch 

48 inch 
48 inch 
48inch 
24 inch 

18inch 
18 inch 
24inch 
24 inch 
18inch 
48 inch 
48 inch 
18 inch 

18inch 
18 Inch 
I 8  inch 
18 inch 
18 inch 
I 8  inch 
18 inch 
36 inch 

18 inch 

36 inch 
18 inch 
36inch 

Length 
(ft) 

25.60 
23.60 

254.91 
128.72 

144.52 
2.97 

116.68 

83.35 
96.93 
8.10 

14.00 
36.60 
79.30 

236.20 

10.50 
273.14 

96.50 
10.16 

3.00 
34.10 

40.00 
18.27 
3.00 

38.03 
8.00 

45.32 

8.00 
8.53 

10.00 
17.80 
7.88 

Manninge 
n 

0.013 
0.013 

0.013 

0.013 
0.013 
0.013 

0.013 
0.013 
0.013 

0.013 

0.013 
0.013 
0.013 
0.013 
0.013 
0.013 

0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 

0.013 
0.013 
0.013 

:onstructec 
Slope 
(wit) 

0.019531 
0.010169 

0.002942 
0.003418 

0.004913 
0.010101 

0.010542 
0.004439 
0.004539 
0.004938 

0.020000 
0.052459 
0.002018 

0.003006 
0.020952 
0.004540 
0.004456 
0.572835 

0.010000 
0.168328 
0.015000 
0.281336 
0.010000 
0.164870 
0.070000 
0.001324 
0.081250 
0.00117236inch 
0.150000 
0.020225 
0.021574 

Full 
Capacity 

(cis) 

200.74 

10.59 
77.91 

83.98 
70.52 

144.36 
147.47 

95.70 
96.77 

15.90 

24.06 

12.40 

96.78 

95.88 
79.50 
10.50 
43.09 
12.86 
55.71 
10.50 
42.65 
27.79 
24.27 
29.94 

258.31 

14.94 
97.96 

invert 
Elevation 

(a) 

1,272.50 
1,280.00 

1,273.83 
1,274.27 

1.279.22 

1.278.01 
1,277.98 
1,27675 
1.276.38 

1,277.77 
14.851.281.30 

1,280.00 
10.161,278.64 

1.278.48 
15.201,279.20 

1.275.94 

1.274.70 
1,281.77 
1.283.40 
1,283.37 
1,282.93 
1,282.33 
1,281.38 
1.281.35 
1.281.36 
1,280.05 
1.281.39 

22.841.279.99 

1,279.98 
1.281.36 
1,280.22 

Jpstrearn3ownstrean 
invert 

Elevation 
(ft) 

1.272.00 
1,279.76 

1.273.08 
1.273.83 

1,278.51 

1,277.98 
1.276.75 
1,276.38 
1.275.94 

1.277.73 

1.278.08 

1,277.77 

1,274.70 

1,274.27 
1.275.95 
1,283.37 
1,277.63 
1.282.33 
1,277.19 
1.281.35 
1.275.08 
1,280.80 
1.279.99 
1,280.74 

1.278.48 
1,281.00 
1,280.05 

Jpslrearn 
Ground 

Elevation 
(n) 

1.284.30 
1,283.54 
1.285.30 

1.285.00 

1.285.70 
1,285.59 

1.285.60 
1.285.00 
1,287.00 

1.284.94 
1,281.021.285.99 

1,284.12 
1.278.481,281.97 

1.282.44 
1,278.981.282.06 

1.287.10 

1,286.20 
1,287.10 
1.288.00 
1,287.00 
1,285.93 

1.287.50 
1.284.71 
1,284.00 
1.285.61 
1,285.60 
1,285.59 

1,279.981.285.60 

1,285.60 
1.284.86 
1,285.60 
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Label 

0-1 (Arches) 
MH-80 
CB-78 
Tee 5 
Junction 

Tee 4 
Tee 3 
Tee 2 

Tee 1 
Exst Tee 1 
Existing Juncti 

Plug 
MH-102 

CB-100 
CB-98 
MH-96 

CB-92 
CB-94 
CB-84 
Vertical Bend. 
CB-88 
Vertical Bend 
CB-86 
Vertical Bend. 

CB-82 
Vertical Bend 
Exst Tee 3 
Exst Tee 2 
1-8 
1-9 

Reducer 
CB-90 

Hydraulic 
Grade 
Line In 

(ft) 

1,277.55 
1,277.69 
1,280.95 
1,277.97 

1.278.21 
1,278.38 
1.278.47 

1,278.78 
1.278.75 

1.279.67 
1,279.67 

1,279.67 

1.279.25 
1.281.87 

1,280.47 
1.280.64 

1,283.80 
1.283.77 
1,282.88 

1.283.56 
1.282.06 
1,282.37 
1,28183 

1,282.39 
1,282.50 
1,284.24 
1,284.27 

1,28250 
1,282.50 

Area 
(acres) 

0.57 

0.22 
0.13 

1.73 

1.44 
0.23 

0.17 

0.53 

0.62 

6.80 
6.22 

0.29 

inlet 
C 

0.95 

0.95 
0.95 

0.74 

0.77 
0.95 

0.95 

0.49 

0.95 

0.51 
0.51 

0.48 

inlet 
CA 

(acres) 

0.54 

0.21 
0.13 

1.28 
1.11 

0.22 

0.16 

0.26 

0.59 

3.47 
3.17 

0.14 

CA 
(acres) 

11.27 
11.27 
0.54 

10.73 
10.14 
10.14 
9.92 

9.66 
9.50 
6.78 

0.00 
0.00 

2.72 
0.21 
0.13 
2.38 
1.28 

1.11 
0.22 
0.16 
0.16 
0.26 

0.26 
0.59 

0.59 
6.78 
6.78 
3.61 
3.47 
3.17 

0.14 
0.14 

Externalsystem 
CA 

(acres) 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

Time 
of 

(min) 

5.00 

5.00 
5.00 

5.00 
5.00 

5.00 

5.00 

5.00 

5.00 

8.87 
7.29 

5.00 

External 
Time of 

:oncenbatiorhncentratior 
(min) 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

System 

(min) 

12.09 
11.98 
5.00 

10.85 
10.54 
10.32 

9.72 
9.51 
9.32 

9.12 
0.00 
0.00 

6.26 

5.00 
5.00 
5.37 
5.00 

5.00 
5.00 
5.01 
5.00 
5.14 
5.00 
5.01 
5.00 
9.11 

9.08 
8.88 
8.87 
7.29 
5.07 
5.00 

Upstream Time 
Of Concentratio~Flow 

(min) 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

System 
Timslntensity 

(inihr) 

4.19 
4.21 

5.90 
4.37 
4.41 
4.44 
4.57 

4.63 
4.68 

4.74 
0.00 
0.00 

5.54 
5.90 
5.90 
5.79 

5.90 
5.90 
5.90 
5.90 
5.90 
5.86 
5.90 
5.90 
5.90 
4.74 

4.75 
4.81 
4.81 

5.25 
5.88 
5.90 

System 
Rational 

Flow 
(Cfs) 

47.63 
47.81 

3.23 
47.24 
45.11 
45.42 

45.67 
45.08 
44.82 

32.38 
0.00 

0.00 

15.21 
1.25 
0.76 

13.92 
7.58 

6.59 
1.30 
0.97 
0.98 
1.51 
1.52 
3.50 
3.50 

32.39 
32.45 
17.47 
16.81 
16.80 
0.82 

0.82 

Flow 
(ds) 

0.00 

0.00 
0.00 

0.00 
0.00 

000 

0.00 

0.00 

0.00 

0.00 
000 

0.00 

Flow 
(ds) 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

Additionai4dditionalKnown 
Carryover 

(cfs) 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

Upstream 
4dditiona 

Flow 
(as) 

0.00 

0.00 
0.00 

0.00 
0.00 
000  

0.00 

0.00 

000  

0.00 
0.00 

0.00 

Total 
System 

Flow 
(as) 

47.63 
47.81 

3.23 
47.24 

45.11 
45.42 
45.67 

45.08 
44.82 

32.38 
0.00 

0.00 
15.21 

1.25 

13.92 
7.58 

0.97 
0.98 
1.51 
1.52 

3.50 
3.50 

32.39 

32.45 
17.47 
16.81 
16.80 
0.82 

0.82 

Ground 
ElevationElevation 

(ft) 

1,284.00 
1,284.30 
1.283.54 
1.285.30 

1,285.00 
1,286.20 
1.287.10 

1.287.00 
1,285.00 

1,285.60 
1.285.59 

1.285.70 
1.284.94 

1,285.99 

1.262.44 

1,281.97 

1,287.00 
1.288.00 
1.287.50 
1.285.93 
1.284.00 
1.284.71 
1.285.60 

1.285.60 
1.285.60 
1,285.61 
1.285.59 
1,285.60 

1,284.86 

Rim 

(ft) 

1.284.00 

1.284.30 
1,283.54 
1,285.30 
1.285.00 

1.286.20 
1.287.10 

1.287.00 
1,285.00 

1,285.60 
1.285.59 

1,285.70 
1,284.94 
1.285.99 

0.761.284.121.284.121,280.44 
1,282.44 

1,281.97 
6.591,282.081,282.081.280.73 
1.301.287.101.287.101.282.35 

1,287.00 
1,288.00 
1.287.50 
1.285.93 
1,284.00 
1.284.71 
1,285.60 

1.285.60 
1,285.60 
1.285.61 
1.285.59 

1,28560 
1,284.86 
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Profile 
Scenario: Base 

Profile: T~nkline 
Scenario:Base 

Title: Indian Bend Road lmpmvemenk 
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0.1. 
Scenario: Base 

Profile: Profile - 1 
Scenario: Base 

a= 
"="=a=?. - 

1 1,285.00 

i I 

1,280.00 Elevation (TI) 

I 
I 

i 
I P-92 1 

0 1,275.M) 
00 

Station (fl) 

Title: Indian Bend Road lmpmvements Project Engineer: Dennis Jermeland 
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Wle 
Scenario: Base 

Profile: Profile - 2 

1,28500 

Elevation (ft) 

1,280.00 

o+oo 
853ff 36 ~nch Concrete 

@S=O.O01172Mt 
Stabon (ft) 

Title: Indian Bend Road Improvements Pmjed Engineer: Dennis Jermeland 
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e ~ e  
Scenario: Base 

Profile: Profile - 3 
Scenario: Base 

Elevation (ft) 

I Station (ft) 
Title: Indian Bend Road Improvements Project Engmeer: Denn~s Jermeland 
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scenario: Base 

I Profile: Profile - 4 
.r 
0 'f: 
0.ro .2= 
omo Scenario: Base ,,,, , 
a-0 r.wcuP-.r- 

,-+co yoor-*'? 
o - w N  P I O O - - ~ ~  m8;;%- ~ r - r - w N a : ~  

a- ' . r- N-ycu-- w N  
m o o . .  a mm-,, ,--- 
o b s > ~ f  ~ g . .  r= .. c .. so 3- .. c 
0 m G i E m  * s > > > > E  E 

z m = r c r i ~ $  

Elevation (ft) 

srarlon (nj 
Title: Indian Bend Road Improvements Projecl Engineer: Denn~s Jermeland 
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@file 
Scenario: Base 

Profile: Profile - 5 
Scenario: Base 

Elevation (ft) 

Station (ft) 
Title: Indian Bend Road Improvements Project Engineer: Dennrs Jermeland 
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@ ~ e  
Scenario: Base 

Profile: Profile - 6 
e Scenario: Base 
0 4-z 
-re0 r: 
C i o T  elr = 
m o o  N lrm.=flP- 

CN .m T W O *  
e 

o 7% N ~=~~~~ . r e m  = 
0 o r n o = -  

E S X 3 - s  wq-0- 
3& .. =- 6 eRgk-zg ,= -- = O E E  

P-NN-m " 

053 > >.- 2 
y.--,L---- 

> ~ S ~ L L ~  N O  = =s- K 

I " '  

. . . .. .. .."..*T, >.EE .... 
~ Z S S G Z ~  1,290.00 

Elevation (ft) 

Title: Indian Bend Road Improvements 
p:\ ... \stormcad\indian wash to hayden road.stm 

Station (ft) 
Project Engineer: Dennis Jeneland 
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vie Scen rio: Base 

Profile: Profile - 7 
Scenario: Base 

Elevation (H) 

Station (8) 
Title: Indian Bend Road Improvements Pmjea Engineer: Dennis Jeneland 
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Scen we rio: Base 

Profile: Profile - 8 
Scenario: Base 

Elevation (R) 

Station (R) 
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@I. 
Scenario: Base 

Profile: Profile - 9 
Scenario: Base 

Elevation (R) 

Station (R) 
Title: Indian Bend Road Improvements Pmjea Engineer. Dennis Jermeland 
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scenario: Base 

Profile: Profile - 9 
Scenario: Base 

e  - ero  r 

i 1,290.00 
I 
i 

I 
I 

Station IRl 

Elevation (fl) 

, , 
Title: Indian Bend Road Improvements Pmject Engineer: Dennis Jermeland 
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1,285.00 

1,280.00 Elevation (R) 

1.275.00 

scenario: Base 

Profile: Profile - 10 
Scenario: Base 

Station (R) 
Title: Indian Bend Road improvements Projen Engineer: Dennis Jenneland 
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Scenario: Base 

Hayden Road 

Bend P-2 0-1 
k " 

Existing Manhole 

Indian Bend Road 
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Scenario Summary Report 
Scenario: Base 

Scenario Summary 
-- ~~ ~ 

Physical Properties Alternat Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Aiterr Base-Structure Headlosses 

Boundary Conditions Altern Base-Boundaly Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 

User Data Alternative Base-User Data 

Gravity Calculation Options 

Analysis Type Backwater Analysis 
Average VeldUilyMWiMm Flow Velocity (Vn or Vf) 
Hydraulic Grade Converger 0.00 ft 
Number of Flow Profile Ster 5 

Return Period 10 year 
Minimum Time of Concentrt 5.00 min 

Created: 06/08/07 02:58:46 PM 

p:\ ... \stormcad\cbl04 to existing manhole.stm StonnCAD "5.6 [05.06.007.00] 
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Project Inventory 

- .  
Comments: 

Scenario Summarv 

Scenario Base 
Physical Propeaies Alternat Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alter Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Network Inventory 

Number of Pipes 2 Number of Inlets 1 
-Circular Pipes: 2 -Grate Inlets: 0 
- Box Pipes: 0 - Curb Inlets: 0 
-Arch Pipes: 0 -Combination inlets: 0 
-Vertical Elliptical Pipes: 0 -Slot inlets: 0 
-Horizontal Elliptical Pipes: 0 -Grate Inlets in Ditch: 0 

Number of Junctions 1 -Generic Inlets: 1 
Number of Outlets 1 

Circular Pipes Inventory 

18 inch 138.00 fl 
Total Lensth 138.00 R 

Generic Inlet lnventory 

Default 100% 1 

p:\ ... \stormcad\~blO4 to existing manhole.stm StormCAD v5.6 [05.06.007.00] 
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Profile 
Scenario: Base 

Profile: Profile - I 

Scenario: Base 

p:\ ... \stomcad\cbl04 to existing manhale.stm StormCAD "5.6 [05.06.007.00] 
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Scenario: Base 

Pipe Report 
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Label 

P-I 
P-2 

Node 

CB-104 
Bend 

Jpstreanllpstream 
Inlet 
Area 

(acres) 

0.63 
NIA 

JpstrearnJownstrean 
Node 

Bend 
0-1 

Inle 
Rational 

Coefficient 

0.92 
NIA 

pstream Calculate'Systern 
System CA 

(acres) 

0.58 
0.58 

Total 

Flow 
(as) 

3.47 
3.45 

dpstrearb 
Inlet 
CA 

(acres) 

0.58 
NlA 

IntensitySystem 
(inlhr) 

5.90 
5.87 

Full 
Capacity 

(cfs) 

8.11 
3.49 

Length 
(ft) 

31.50 
106.50 

>onstructec 
Slope 
(n/ft) 

0.005079 
0.000939 

Section 
Sbe 

18 inch 
18 inch 

Mannings 
n 

0.012 
0.012 



Scenario: Base 

Pipe Report 
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Inverl 
Elevation 

(n) 
1,281.56 
1.281.40 

~~s t rea rn~owns t rean  
Invert 

Elevation 
(ft) 

1.281.40 
1,281.30 

Ground 
Elevation 

(ft) 

1.283.20 
1,283.00 

~pstream~ownstrean-bpstrearn~ownstrean 
Cover 

(ft) 

0.14 
0.10 

Ground 
Elevation 

( f t )  

1.283.00 
1.283.00 

Cover 
(ft) 

0.10 
0.20 

Hydraulic 
Gmde 
Line In 

(ft) 

1,282.39 
1,282.39 

Hydraulic 
Grade 

Line Out 
(ft) 

1,282.39 
1.282.01 

3escription 



Scenario: Base 

Node Report 
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Scenario: Base 

Node Report 

p:\ ... \stonncad\cbl04 to existing manhole.stm StormCAD "5.6 [05.06.007.00] 
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Upstream 
Additiona 

Flow 
(CfS) 

0.00 

Total 
System 

Flow 
(CfS) 

3.32 
3.45 
3.47 

HydraulicHydraulic 
Grade 

Line Out 
(ft) 

1.273.00 
1,282.39 

1,282.39 

Ground 

(ft) 

1.283.00 
1.283.00 
1.283.20 

Local 

(inlhr) 

5.90 

Rim 
ElevalionElevation 

(ft) 

1.283.00 
1.283.00 
1,283.20 

Grade 
Line In 

(ft) 

1,273.00 
1,282.39 
1.282.58 

Local 
IntensityRational 

Flow 
(cfs) 

3.47 

3escription 



Indian Bend Road 

Scenario: Base 

Hayden Road 

p:\ ... \stormcad\cbl06 to existing rnanhole.stm 



Scenario Summary Report 
Scenario: Base 

Scenario Summary 

Physical Properties Alternal Base-Physical Properties 
Catchments Alternative Base-Catchments 

System Flows Alternative Base-System Flows 
Structure Headlosses Alten Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundaty Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

- 

Gravity Calculation Options 

Analysis Type Backwater Analysis 
Average V e l ~ ~ ~ i m  Flow Velocity (Vn or Vf) 
Hydraulic Grade Converger 0.00 ft 
Number of Flow Profile Step 5 

Return Period 10 year 
Minimum Time of Concentr; 5.00 min 

Created: 06/08/07 02:29:05 PM 
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Project Inventory 

Title: 
Project Engineer: 
Project Date: 06/08/07 
Comments: 

Scenario Summary 

Scenario Base 
Physical Propelties Alternat Base-Physical Properties 
Catchments Alternative Base-Catchments 
System Flows Alternative Base-System Flows 
Structure Headlosses Alterr Base-Structure Headlosses 
Boundary Conditions Altern Base-Boundary Conditions 
Design Constraints Alternat Base-Design Constraints 
Capital Cost Alternative Base-Capital Cost 
User Data Alternative Base-User Data 

Network Inventory 

Number of Pipes 1 Number of Inlets 1 
- Circular Pipes: 1 -Grate Inlets: 0 
-Box Pipes: 0 -Curb Inlets: 0 
-Arch Pipes: 0 -Combination inlets: 0 
-Vertical Elliptical Pipes: 0 - Slot Inlets: 0 
-Horizontal Elliptical Pipes: 0 -Grate Inlets in Ditch: 0 
Number of Junctions 0 - Generic inlets: 1 
Number of Outlets 1 

. Circular Pipes inventory 

18 inch 26.50 R 
Total Lenoth 2660  H - -. .. 

Generlc Inlet Inventory 

Default 100% 1 
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Profile 
Scenario: Base 

Profile: Profile - 1 
Scenario: Base 

Elevation (ft) 

P:\ ... \stormcad\cbl06 to existing manhole.slm 
Station (ft) 
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Scenario: Base 

Pipe Report 

ownstreaw JpstreanlJpstream InleUpstrearh pstream Calcula ~eng th  onstructe section ~ a n ~ i ~ ~  F~ I I  
Node Inlet Rational Inlet System CA (ff) slope size n capacity 

Area Coefficient CA (acres) 
(acres) (acres) 

(run) (c~s) 
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Scenario: Base 

Pipe Report 

Elevation Elevation Elevation  levat ti on (fl) (ft) Line In Line Out 
(A) (ft) (n) (fl) (ft) (ft) 

1,281.00 1.280.47 1,284.77 1.284.00 2.27 2.03 1,281.93 1.281.16 
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Scenario: Base 

Node Report 
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a Label Area Inlet Inlet ExternaiSystem Time External Upstream Time System System System 4dditional4dditiona Known 

0-1 

CB-10 

(acres) 

1.25 

C 

0.77 

CA 
(acres) 

0.97 

CA 
(acres) 

0.00 

CA 
(acres) 

0.97 
0.97 

of 
:oncentratiorioncentratio 

@in) 

5.00 

Time of 

(min) 

0.00 

)f Concentratio~Flow 
(min) 

0.00 

(min) 

5.06 
5.00 

Tim~intensityRational 
(inlhr) 

5.88 
5.90 

Flow 
(cfs) 

5.76 
5.77 

Flow 
(cfs) 

0.00 

Carryover 
(cfs) 

0.00 

Flow 
(cfs) 

0.00 



Scenario: Base 

Node Report 

p:\ ... \stormcad\cblO6 to existing manhole.stm 

a Upstream Total Gmund Rim HydraulicHydraulic Local Local 3escription 
IntensityRationai 

Flow 
(as) 

5.77 

Additiona 
Flow 
(as) 

0.00 

Elevation 
(n) 

1,284.00 
1,284.77 

System 
Flow 
(cfs) 

5.76 
5.77 

Elevation 
(ft) 

1,284.00 
1.284.77 

(inlhr) 

5.90 

Grade 
Line In 

(ft) 

1,273.00 
1.282.32 

Grade 
Line Out 

(n) 

1,273.00 
1.281.93 



CULVERT ANALYSIS 



Culvert DesignerlAnalyzer Report 
Sta 46+55.59 

Anaivsis Comoonent 

Storm Event Design Discharge 1.44 cfs 

Peak Discharge Method: User-Specified 

Design Discharqe 1.44 d s  Check Discharae 1.70 cfs 

Taiiwater Conditions: Constant Taiiwater 

Tailwater Elevation 1,283.48 ft 

Name Description Discharge HW Elev. Velocity 

Culvert-I 1-24 inch Circular 1.44 d s  1,283.49 ft 0.46 Ws SO+& E/\3T 
Weir Not Considered NIA NIA NIA 

p:\ ... \connector road culvert.cvm URS CuivertMasterv3.1 [03.01.003.001 
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Culvert DesignerlAnalyzer Report 
Sta 46+55.59 

Culvert Summary 

Computed Headwater Elevl 1,283.49 ft Discharge 1.44 cfs 
Inlet Control HW Eiev. 1.283.48 ft Tailwater Elevation 1,283.48 ft 
Outlet Control HW Elev. 1,283.49 ft Control Type Outlet Control 
Headwater DeothIHeiaht 0.54 

Grades 

Upstream Invert 1,282.42 ft Downstream Invert 1.281.48 ft 
Length 88.82 ft Constructed Slope 0.010583 wf t  

Hydraulic Profile 

Profile S1 Depth, Downstream 2.00 ft 

Slope Type steep Normal Depth 0.34 ft 
Flow Regime Subcritical Critical Depth 0.41 ft 
Velocity Downstream 0.46 ftls Critical Slope 0.004566 ftlft 

Section 

Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Span 2.00 ft 

a Section Size 24 inch Rise 200  ft 

Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 1.283.49 ft Upstream Velocity Head 0.01 R 
Ke 0.20 Entrance Loss 0.00 ft 

inlet Control Properties 

Inlet Control HW Elev. 1,283.48 ft Flow Control Unsubmerged 
inlet Type Groove end projecting Area Full 3.1 ft2 
K 0.00450 HDS 5 Chart 1 
M 2.00000 HDS 5 Scale 3 
C 0.03170 Equation Form 1 
Y 0.69000 

p:\ ... \connector road cuivert.nm URS CulvertMaster "3.1 [03.01.003.00] 
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Rating Table Report 
Sta 46+55.59 

8 
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- 
Range Data: 

Minimum Maximum increment 
Discharge 0.00 3.00 0.25 cfs 

Ilischarge (cfr 

0.00 
0.25 
0.50 
0.75 
1.00 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 - 

HW Elev. (ft) 

1,283.48 
1,283.48 
1,283.48 
1.283.48 
1,283.49 
1,283.49 
1.283.49 
1.283.50 
1.283.50 
1,283.51 
1,283.51 

1,283.52 
1,283.53 

TW Elev. (ft) 

1,283.48 
1,283.48 
1,283.48 
1,283.48 
1,283.48 
1.283.48 
1.283.48 
1,283.48 
1,283.48 
1,283.48 
1,283.48 
1,283.48 
1.283.48 

(I) Hwi 

1.283.48 
1,283.48 
1.283.48 
1,283.48 
1,283.48 
1.283.48 
1,283.48 
1,283.48 
1,283.48 
1,283.48 
1,283.48 
1.283.48 
1,283.48 

(0) Hwo 

1,283.48 
1,283.48 
1,283.48 
1,283.48 
1,283.49 
1.283.49 
1,283.49 
1,283.50 
1,283.50 

1.283.51 
1,283.51 

1,283.52 
1.283.53 

(D) Dn. V 

0.00 
0.08 
0.16 
0.24 
0.32 
0.40 
0.48 
0.56 
0.64 
0.72 
0.80 
0.88 
0.95 

'D) Dn. deptl 

0.00 
2.00 
2 00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 



Performance Curves Report 
Sta 46+55.59 

Range Data: 

Minimum Maximum Increment 
Discharge 0.00 3.00 0.25 cfs 

Performance Curves 1283.530 ................................................................ 

I 1283,525 .......--.' r-- - - - - - - -  7---------- 7 - - - - - - - - - -  r - - - - - - - - - -  

Elev. 
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APPENDIX H 
ONSITE DRAINAGE AREAS 

























APPENDIX I I 
I OFF-SITE HYDROLOGIC AND HYDRAULICS COMPUTATIONS I 



Hydrologic Data 
McCormick-Stillman Railroad Park 

(1) Minimum T, is set at 5 minutes. 
(2 )  Runoff Peaks shown are from the specific area only. It does not include runoffs from upstream areas. Areas 1.2 and 3 have upstream 

subfasins. Area 1 has Areas 2,3, and 4. Area 2 has areas 3 and 4. Area 3 has area 4. 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CP1 , Areas 1, 2, 3 and 4 
Location: McCormick-Stillman Railroad Park 
Project No.: 41 0-S-0402 Station: 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
Scottsdale Road 
Scottsdsale Road Grassed Ditch 
Sands North Townhouses 
Park Grassed Area 
Desert Landscaping, no barrier 
Impervious Area, Bldgs & Paved 

Total 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 
Design Computations: 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) fl 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

year 
A1 acres  ... 
A2 acres 
A3 acres 
A4 acres 
A5 acres 
A6 acres 

(A) acres 
I I I I 

33901 33901 33901 33901 33901 3390 feet 
I I I I I 

Design Frequency 

1302.6 
1290.5 

0.00357 
B 

year 
minutes 
inlhr 

CI 
c2 
c3 

c4 

c5 

Cs 
c w  

cfs 

Computed By: Dave Schaub Date: 29 April 2006 

1302.6 
1290.5 

0.00357 
B 

Checked By: Date: 

' Runoff Coefficients for 25-,50- and 100-year storm frequencies were derived using adjustment facors of 1.10.1.20 

and 1.25. respectively, applied to the 2-10 year values with an upper limit of 0.95. 

1302.6 
1290.5 

0.00357 
B 

The ranges of runoff wefficients shown for urban land uses were derived from lot coverage standards specilied in the 

zoning ordinances for Mariwpa County 

Runoff wefficients for urban land uses are for lot coverage only and do not include the adiacent street and right-of way, - .  

or alleys. 

lmS Design Standard Policies Manual 

1302.6 
1290.5 

0.00357 
B 

city-of Scottsdale - 2004 Update 

1302.6 
1290.5 

0.00357 
B 

1302.6 
1290.5 

0.00357 
B 

feet 
feet 
Wfl 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CPI- Area 1 only 
Location: McCormick-Stillman Railroad Park 
Project No.: 410-S-0402 Station: 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area year 
Impervious Areas Bldgs & Paved A1 acres 
Desert Landscaping, no barrier A2 acres 

A3 acres 
A4 acres 
A5 acres 

Total (A) acres 

Drainage Length feet 
Elevations: 

Top of Drainage Area feet 
At Structure feet 

Drainage Area Slope fffft 
Hydrologic Soil Group 

Design Computations: Design Frequency 

Time of Concentation 
Rainfall Intensity (I) -see Figure 4-4 
Runoff Coefficient (C) 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

Computed By: Dave Schaub Date: 29 April 2006 

- 0 

c, 

Checked By: Date: 

' Runoff Coefficients for 25.  50- and 100-year storm frequencies were derived using adjustment fawrs of 1.10. 1.20 

and 1.25, respectively. applied to the 2-10 year values with an upper limit of 0.95. 

0.891 0.891 0.891 0.891 0.891 0.89 

9.791 13.051 16.041 18.551 21.351 24.68 

* The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

cfs 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way. 

or alleys 

w%s Design Standard Policies Manual 

City of Scottsdale - 2004 Update 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Design Data: Design Frequency 

Drainage Area 
Desert Landscaping, no barrier 
Railroad Bed 
Impervious Areas, Bldgs & SNVs 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: 

Time of Concentation 
Rainfall Intensity (I) -see Figure 4-4 
Runoff Coefficient (C) 

Total 

year 
A1 acres 
A2 acres 
A3 acres 
A4 
A5 
(A) 

Design Frequency 

1296.0 
1291.9 

0.00619 
B 

year 
minutes 
inlhr 

Cl 
c2 

c3 

C. 

I I I I 

1.351 1.351 1.351 1.351 1.35 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

acres 
acres 

1.35 acres 

1296.0 
1291.9 

0.00619 
B 

Computed By: Dave Schaub Date: 29 April 2006 

Checked By: Date: 

1296.0 
1291.9 

0.00619 
B 

' Runoff Coefficients for 25-, 50- and 100-year storm frequencies were derived using adjustment facors of 1 . I 0  1.20 

and 1.25. respectively, applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 
3 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

URS 
Design Standard Policies Manual 
City of Scottsdale - 2004 Update 

I 

1296.0 
1291.9 

0.00619 
B 

1296.0 
1291.9 

0.00619 
B 

feet 
feet 
fVft 

1296.0 
1291.9 

0.00619 
B 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Concentration Point: CP3-Area 3 only 
Location: McCormick-Stillman Railroad Park 
Project No.: 410-S-0402 Station: 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area year 
Park Grass Area A1 acres 
Impervious Areas, Bldgs & SNVs A2 acres 

A3 acres 
A4 acres 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: Design Frequency 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

Weighted Runoff Coeff~cient (C,) cw 
Peak D~scharge Q, = C,IA(F) 11.45 15.03 18.61 23.09 28.40 34.01 cfs 

Computed By: Dave Schaub Date: 29 April 2006 

Checked By: Date: 

1 
Runoff Coefficients for 25-, 50- and 100-year storm frequencies were derived using adjustment famrs of 1.10. 1.20 

and 1.25. respectively, applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

- Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and "ght-of way, 

or alleys. 

'CIRS Design Standard Policies Manual 
cityof ~cottsdale - 2004 Update 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Location: McCormick-SI 
Project No.: 41 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
Scottsdale Road 
Scottsdsale Road Grassed 
Sands North Townhouses 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: 

Ditch 

Total 

. .. . .- . ..-., . .- . . .- . . .- . 
A2 0.331 0.331 0.331 0.331 0.331 0.33 acres 
A3 8.381 8.381 8.381 8.38) 8.381 8.38 acres 
. . 
A4 1 1 1 I I acres 

acres 
10.621 10.62 10.621 10.62 acres 

Design Frequency 

year 
Time of Concentation minutes 
Rainfall Intensity (I) - see Figure 4-4 inlhr 
Runoff Coefficient (C) CI 

c2 

c3 

c4 
c5 

Weighted Runoff Coefficient (C,) cw 
Peak Discharge Q, = C,IA(F) cf s 

Computed By: Dave Schaub Date: 29 April 2006 

Checked By: Date: 

' Runoff Coefficients for 25-, 50- and 100-year storm frequencies were derived using adjustment facors of 1 .lo. 1.20 

and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 
2 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

URS Design Standard Policies Manual 
City of Scottsdale - 2004 Update 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CP5 
Location: McCormick-Stillman Railroad Park 
Project No.: 41 0-S-0402 Station: 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area year 
Park Grass Area A1 acres 
Impervious Areas, Bldgs & SNVs A2 acres 

A3 acres 
A4 acres 
A5 acres 

Total (A) acres 

Drainage Length feet 
Elevations: 

Top of Drainage Area feet 
At Structure feet 

Drainage Area Slope fVft 
Hydrologic Soil Group 

Design Computations: Design Frequency 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) cj 

c2 

c3 

c4 

c5 

Weighted Runoff Coefficient (C,) cw 
Peak Discharge Q, = C,IA(F) 

Computed By: Dave Schaub Date: 29 April 2006 

Checked By: Date: 

~~~ - 

1 
Runoff Coefficients for 25.. 50- and 100-year storm frequencies were derived using adjustment famrs of 1.10. 1.20 

and 1.25. respectively. applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot mverage standards specified in the 

zoning ordinances for Mariwpa County 

Runoff coefficients for urban land uses are for lot coverage only and do not indude the adjacent street and right-of wav. . 

or alleys 

'was Design Standard Pol~c~es Manual 

City of Scottsdale - 2004 Update 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CP6 
Location: McCormick-Stillman Railroad Park 
Project No.: 41 0-S-0402 Station: 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area year 
Park Grassed Area A1 acres 
Impervious Areas, Bldgs & SNVs A2 acres 

A3 1 I 1 1 I I acres 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

A4 
A5 

Total (A) 

Design Computations: Design Frequency 

year 
Time of Concentation minutes 
Rainfall Intensity (I) - see Figure 4-4 inlhr 
Runoff Coefficient (C) CI 

c2 

c3 

c4 

c5 

Weighted Runoff Coefficient (C,) CW 

Peak Discharge Q, = C,IA(F) cfs 

Computed By: Dave Schaub Date: 29 April 2006 

1.66 

I I I I I I 540) 5401 5401 540 1 5401 540 
I I I I I 

Checked By: Date: 

feet 

~p - ~ 

' Runoff Coefficients for 25-,50- and 100-year storm frequencies were derived using adjustment fawrs of 1.10.1.20 

and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff wefficients shown for urban land uses were derived from lot coverage standards specified In the 

zoning ordinances for Mariwpa County 

1.66 

3 
Runoff wefiicients for urban land uses are for lot coverage only and do not include the adjacent street and rinhtof wav, 

or alleys 

URS Design Standard Policies Manual 

1.66 

City of Scottsdale - 2004 Update 

1.66 1.66 1.66 

acres 
acres 
acres 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: CP7 
Location: McCormick-Stillman Railroad Park 
Project No.: 410-S-0402 Station: 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
Impervious Areas Bldgs & Paved 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: 

year 
A1 acres 

Design Frequency 

A2 
A3 
A4 
A5 

Total (A) 

year 
Time of Concentation minutes 
Rainfall Intensity (I) -see Figure 4-4 inlhr 
Runoff Coefficient (C) ct 

c2 

c3 

c4 

c5 

Weighted Runoff Coefficient (C,) CW 

Peak Discharge Q, = C,IA(F) cfs 

Computed By: Dave Schaub Date: 29 April 2006 

2.18 

Checked By: Date: 

1 
Runoff Coefficients for 25.. 50- and 100-year storm frequencies were derived using adjustment fawrs of 1.10. 1.20 

and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 

2.18 

The ranges of runoff coefficients shown for urban land uses wwe derived from lot coverage standards spedfied in the 

zoning ordinances for Mariwpa County 

Runoff coefficients for urban land uses are for lot coverage only and do not indude the adjacent street and right-of way. 

2 18 

a or alleys. 

IJRS 
Design Standard Policies Manual 
City of Scottsdale - 2004 Update 

2.18 2.18 2.18 

acres 
acres 
acres 
acres 
acres 



Area 1 Time of Concentraton 
McCormick-Stillman Railroad Park 

(1) Slope listed is the predominate slope of the overall travel path. Some flow segments have a substantial drop at one or 

both of the termini. 

(2) V = 20.3284(~)'.~ for Shallow Concentrated Flow over Paved Surface 

(3) V = 16.1345(~)~ .~  for Shallow Concentrated Flow over Grassed Surface 

4/29/2006 

Total 1294.30 1290.50 710.00 0.005352 2.15 5.50 



Park Channel, Area 1 (Flow Length = 510') 
Rating Table for Irregular Channel 

Project Description 

Worksheet Park Channel, Area 1 (Flow Lengt 

Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.002326 Wfl 

Current Roughness Methcwed Lot teh Method 
Open Channel Weighting Ived Lollel's Method 
Closed Channel Weightin! Holton's Method 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 60.00 5.00 

Prqea Engineer: David Schaub 
c:\haestad\fmw\indianbendroad.hn2 BRW Inc FlowMaster v8.O [614b] 
04128106 04:03:19 PM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755.1666 Page 1 of 1 

Discharge 
(cfs) 

0.00 
5.00 

10.00 
15.00 
20.00 

30.00 

45.00 
50.00 
55.00 

Water 
Surface 

Elevation 
(fl) 

1,290.00 
1.290.77 
1.291.00 
1,291.17 
1.291.30 

25.001.291.41 
1.29151 

35.001.291.59 
40.001.291.67 

1.291.74 
1.29180 
1.291.86 

60.001,291.92 

Velocity 
(Ws) 

0.00 
1.70 
2.02 
2.16 
2.29 
2.40 
2.50 
2.58 
2.66 
2.74 
2.80 
2.87 

2.92 

Flow 
Area 
(fl*) 

0.0 
2.9 
5.0 
6.9 
8.7 

10.4 
12.0 
13.5 
15.0 
16.4 
17.8 
19.2 
20.5 

Wetted 
Perimeter 

(fl) 

0.00 
7.83 

10.15 
12.79 
14.80 
16.46 
17.89 
19.16 
20.31 
21.36 
22.34 
23.26 
24.11 

Top 
Width 

(fl) 

000  
7.67 
9.95 

12.58 
14.56 
16.20 
17.62 
18.87 
20.01 
21.06 
22.02 
22.93 
23.78 

3 . 3 - P  &/J 
C he,,, - 

r 
S ' O  r - 3. Y O  ~ t ~ ~ % ~ ~  = a.>*+p/ - e 



Park Channel, Area 1 (Flow Length = 510') 
Worksheet for lrregular Channel 

I, J 4 y  -,-+ 1' - / 7-1- J 
0 

Project Descr~ption 

Worksheet Park Channel, Area 1 (Flow Lengt 

Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.002326 Wfl 
Discharw 60.00 cfs 

Options 

Current Roughness Methclved Lotter's Method 
Open Channel Weighting Ived Lotter's Method 
Closed Channel Weightinl Horton's Method 

Results 

Mannings CoeMciel 0.022 
Water Surface Elev 1,291.92 fl 
Elevation Range 30.00 to 1,292.00 
Flow Area 20.5 fl' 
Wetted Perimeter 24.11 fl 
Top Width 23.78 fl 
Actual Depth 1.92 fl 
Critical Elevation 1.291.54 fl 
Critical Slope 0.008117 Wfl 
Velocity 2.92 Ws 
Velocity Head 0.13 fl 
Specific Energy 1,292.05 fl 
Froude Number 0.56 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 

Project Engineer: David Schaub 
c:\haestad\fmw\indianbendroad.fmZ BRW Inc FlowMaster "6.0 [614b] 
04/28/06 04'02:28 PM 6 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Park Channel, Area 1 (Flow Length = 510') 
Cross Section for Irregular Channel 

Project Description 

Worksheet Park Channel. Area 1 (Flow Lengt 

Flow Element Irregular Channel 

Method Manning's Formula 
Salve For Channel D e ~ t h  

Section Data 

Mannings Coefficiel 0.022 
Slope 0.002326 Wfl 
Water Surface Elev 1.29192 fl 
Elevation Range 30.00 to 1.292.00 
Discharge 60.00 cfs 

v:10 .0C1  
H:1 
NTS 

BRW Inc 
Project Engineer: David Schaub 

FlowMaster v6.O 1614bl 



Area 2 Time of Concentraton 
McCormick-Stillman Railroad Park 

(1) Slope listed is the predominate slope of the overall travel path. Some flow segments have a substantial drop at one or 

both of the termini. 



Park Channel, Area 2 (Flow Length = 200') 
Rating Table for Irregular Channel - 

4 - J W  @ , + h  ,- . /?,k 

Project Description 

Worksheet Park Channel, Area 2 (Flow Lengt 
Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Options 

Current Roughness Methclved Lotter's Method 
Open Channel Weighting Ived Loner's Method 
Closed Channel Weightin! Horton's Method 

- - 

Attribute Minimum Maximum Increment 

Discharge (ch) 0.00 60.00 5.00 

Discharg Water Velocity Flow Wetted Top I (cfs, li:;gfni W) I 7;; br;;terl y;:" I 
(fl) 

Projed Engineer: David Schaub 
c:\haestad\fmw\indianbendroad.fm2 BRW Inc FlawMaster "6.0 [614b] 
04128106 04:46:37 PM O Haestad Methods. inc. 37 Brookside Road Waterburl. CT 06708 USA (203) 766-1666 Page 1 of 1 



Park Channel, Area 2 (Flow Length = 200') 
Worksheet for Irregular Channel 

Project Description 

Worksheet Park Channel, Area 2 (Flow Lengt 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Siope 2000500 WR . . 
Dischargc 60.00 cfs 

Current Roughness Methr Ived Loner's Method 
Open Channel Weighting Ived Lotter's Method 
Closed Channel Weightint Horton's Method 

Results 

Mannings Coefficiet 0.022 
Water Surface Elev 1,292.30 R 
Elevation Range 31.00 to 1,293.00 
Flow Area 47.7 Rz 
Wetted Perimeter 62.79 ft 

Top Width 62.59 fl 
Actual Depth 1.30 fl 
Critical Elevation 1,291.76 R 
Critical Slope 0.009741 Wfl 
Velocity 1.26 Ws 
Velocity Head 0.02 fl 
Specific Energy 1,292.32 fl 
Froude Number 0.25 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(1) (R) 

Projea Engineer: David Schaub 
c:\haestad\fmw\indianbendroad.hn2 8RW inc FlowMaster "6.0 [614bJ 
04128106 04:46:02 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Park Channel, Area 2 (Flow Length = 200') 
Cross Section for Irregular Channel 

Project Description 

Worksheet Park Channel. Area 2 (Flow Lenqt 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel D e ~ t h  

Section Data 

Mannings Coefficiel 0.022 
Slope 0.000500 Wfl 
Water Surface Elev 1.292.30 li 
Elevation Range 91.00 to 1.293.00 
Discharge 60.00 cfs 

1,293.00 

1,29250 

1,292.00 

1,291.50 

1,291 .OO 
O+OO 0+10 0+20 0+30 0+40 0+50 0+60 0+70 0+80 

v : 1 0 . 0 ~  
H:l 
NTS 

BRW Inc 
Project Engineer: David Schaub 

FlowMaster '46.0 I614bl 



Area 3 Time of Concenhaton 
McCormick-Stillman Railroad Park 

(1) Slope listed is the predominate slope of the overall travel path. Some flow segments have a substantial drop at one or 

both of the termini. 

Total 1297.00 1291.85 1080.00 0.001870 2.32 7.74 



Park Channel, Area 3 (Flow Length = 670') 
Rating Table for Irregular Channel 

( . L a v a  L,' P / ~ w  + ,  

a Project Description 

Worksheet Park Channel, Area 3 (Flow Lengt 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Deoth 

Inout Data 

Slope 0.021500 ftlfl 

Options 

Current Roughness Methc rved Loneh Method 
Open Channel Weighting Ived Lotter's Method 

Closed Channel Weiohtin~ Horton's Method 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 60.00 5.00 

a 
Project Engineer: David Schaub 

c:Vlae~tad\fmwVndianbendroad.fmZ BRW Inc FlowMaster v6.0 [614b] 
04128106 03:38:50 PM @ Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Park Channel, Area 3 (Flow Length = 670') 
Worksheet for Irregular Channel 

Project Description 

Worksheet Park Channel, Area 3 (Flow Lengt 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Dedh 

InDut Data 

Slope 0.021500 WR 
Discharge 60.00 cfs 

Options 

Current Roughness Methclved Lotter's Method 
Open Channel Weighting wed Lotter's Method 
Closed Channei Weightins Horton's Method 

Results 

Mannings Coefficie~ 0.025 

Water Surface Eiev 1.293.50 R 
Elevation Range 33.00 to 1,294.00 
Flow Area 17.3 ft' 

Wetted Perimeter 68.53 R 
Top Width 68.52 R 
Aduai Depth 0.50 R 
Critical Elevation 1.293.55 R 
Critical Slope 0.014044 nnt 
Velocity 3.48 ftls 
Velocity Head 0.19 R 
Specific Energy 1.293.69 R 
Froude Number 1.22 
Flow Type Supercritical 

Roughness Seaments 

Stall End Mannings 
Station Station Coefficient 

O+OO 1+36 0.025 

Natural Channei Points 

Project Engineer: David Schaub 
c:haestad\fmw\indianbendroad.fm2 BRW Inc FlowMaster v6.O [614b] 
04/28/06 03:37:59 PM O Haestad Methods, lnc. 37 Brookside Road Waterbuv, CT06708 USA (203) 755-1668 Page 1 of 1 



Park Channel, Area 3 (Flow Length = 670') 
Cross Section for Irregular Channel 

Project Description 

Worksheet Park Channel, Area 3 (Flow Lengt 

Flow Element irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannings Coefficiel 0.025 
Slope 0.021500 Wfl 
Water Surface Elev 1,293.50 fl 
Elevation Range 33.00 to 1,294.00 
Discharge 60.00 cfs 

Projed Engineer: David Schaub 
c:\haestad\fmw\indianbendroad.l2 BRW Inc FiowMaster "6.0 [614b] 
04/28/06 03:38:24 PM Q Haestad Methods, Inc. 37 Bmokside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Area 4 Time of Concentraton 
McCormick-Stillman Railroad Park 

(1) Slope listed is the predominate slope of the overall travel path. Some flow segments have a substantial drop at one or 

both of the termini. 



Curb & Gutter Scottsdale Rd NB (Flow Length = 790') 
Rating Table for Gutter Section 

a 

IAGA Lf/ Jz 
Project Description 

Worksheet ScottsdaleR8 

Type Gutter Sectii 
Solve For S~read 

Input Data 

Slope 002025 WR 
Gutter Width 1.42 R 
Gutter Cross 5101 041667 Wfl 
Road Cross Slop 020000 ft/R 
Mannings Coeffic 0.016 

Attribute Minimum Maximum Increment 

Dischame lcfs) 0.50 10.00 0.25 

PrOJea Engineer: David Schaub 
c:\haestad\fmw\indianbendroad.fmZ BRW Inc FlowMaster vC.0 1614bl 
04/28/06 02:42:33 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



Curb & Gutter Scottsdale Rd NB (Flow Length = 790') 
Rating Table for Gutter Section 

Discharg Spread Velocity 
(CfS) 

10.00 23.00 

Projea Engineer: David Schaub 
c:\haestad\fmw\indianbendroad.fmZ BRW Inc FlowMaster "6.0 [614b] 
04/28/06 02:42:33 PM O Haestad Methods, Inc. 37 Brookside Road Waterbuty, CT 06708 USA (203) 755-1666 Page 2 01 2 



Curb & Gutter ScottsdaleRd NB (Flow Length = 790') 
Worksheet for Gutter Section 

Project Description 

Worksheet ScottsdaleR~ 

Type Gutter Sectic 
Solve For Spread 

Input Data 

Slope a002025 WR 
Discharge 10.00 cfs 
Gutler Width 1.42 fl 
Gulter Cross 5101 041667 Wfl 
Road Cross Slop 020000 fUfl 
Manninos Coeffic 0.016 

Results 

Spread !3.00 fl  
Flow Area 5.3 fl' 
Depth 0.49 fl 
Gutter Depress 0.4 in 
Velocity 1.88 Ws 

Projed Engineer: David Schaub 
c:!hae~tad\fmw\indianbendroad.fm2 BRW Inc FlowMaster v6.O [614bJ 
04/28/06 02:41:57 PM 0 Haeslad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Curb & Gutter Scottsdale Rd NB(Flow Length = 790') 
Cross Section for Gutter Section 

Project Description 

Worksheet ScolisdaleR8 

Type Guner Secti~ 
Solve For Spread 

Sectlon Data 

Slope 002025 fllft 
Discharge 10.00 cfs 
Gutter Width 1.42 fl 
Gutter Cross Slo1041667 Wfl 
Road Cross Slop 020000 Wfl 
Spread 23.00 R 
Mannings Coeffic 0.016 

v : l o . o h  
H: l  
NTS  

Projen Engineer: David Schaub 
c:\haestad\fmw\indianbendroad.fm2 BRW lnc FlowMaster v6.O [614b] 
04128106 02:42:11 PM @ Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Sands North Townhouses (Flow Length = 601') 
Rating Table for Irregular Channel 

q, xe 2-'- +- 2 p F / - w  J e r k  

Project Description 

Worksheet Sands North Townhouses (Flow Lei 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel D e ~ t h  

. . . -. - - . - 
Slope 0.002390 WR 

Current Roughness Methoved Loner's Method 
Open Channel Weighting )ved Loner% Method 
Closed Channel Weightin! Horton's Method 

8RW Inc 

Attribute Minimum Maximum Increment 

Discharge (cfs) 000 15.00 1.00 

Proled Engineer: David Schaub 
FlowMaster "6.0 1614bl 

Discharge 
(cfs) 

0.00 
1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
8.00 
9.00 

Water 
Surface 

Elevation 
(R) 

100.00 
100.16 
100.20 
100.24 
100.26 
100.28 
100.30 
100.32 
100.33 
100.35 

Velocity 
(Ws) 

0.00 
0.82 
0.97 
1.08 
1.16 
1.23 
1.33 
1.41 
1.49 
1.56 

Flow 
Area 
(R? 

0.0 
1.2 
2.1 
2.8 
3.5 
4.1 
4.5 
5.0 
5.4 
5.8 

Wetted 
Perimeter 

(fl) 

0.00 
15.94 
20.68 
24.07 
26.81 
28.57 
28.61 
28.64 
28.67 
28.70 

Top 
Width 

(ft) 

0.00 
15.63 
20.27 
23.60 
26.28 
28.00 

28.00 
28.00 
28.00 
28.00 
t--- VeY. = /. C J 

I 



Sands North Townhouses (Flow Length = 601') 
Cross Section for Irregular Channel 

Project Description 

Worksheet Sands North Townhouses (Flow Lel 

Flow Element irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannings Coeficiel 0.016 
Slope 0.002390 Wfl 
Water Surface Elev 100.33 R 
Elevation Range 1.00 to 100.33 
Discharae 8.00 cfs 

Project Engineer: David Schaub 
c:\haestad\fmw\indianbendroad.mr2 BRW Inc FlowMaster v6.O [614b] 
04/22/06 02:06:45 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Sands North Townhouses (Flow Length = 601') 
Worksheet for Irregular Channel 

Project Description 

Worksheet Sands North Townhouses (Flow Lei 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Deoth 

Input Data 

Slope 0.002390 fVR 
Discharg, 8.00 cfs 

Options 

Current Roughness Methoved Lotteh Method 
Open Channei Weighting wed Lotter's Method 
Closed Channel Weiuhtin! Holton's Method 

Results 

Mannings Coefficiet 0.016 
Water Surface Elev 100.33 ft 
Elevation Range ).00 to 100.33 
Flow Area 5.4 ftz 
Wetted Perimeter 28.67 R 
Top Width 28.00 ff 
Actual Depth 0.33 R 
Critical Elevation 100.28 n 
Critical Slope 0.007417 ft/R 

Velocity 1.49 ft/s 

Velocity Head 0.03 f l  
Specific Energy 100.37 R 
Froude Number 0.60 
Flow Tvoe Subcritical 

Calculation Messages: 
Water elevation exceeds lowest end station by 0.20528662e-2 R, 

Rouahness Seaments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(R) (R) 

O+OO 100.33 
o+oo 100.00 
0+14 100.28 

0+28 100.00 
0+28 100.33 

Project Engineer: David Schaub 
c:ulaestad\fmw\indianbendroad.fm2 BRW inc FlowMaster "6.0 [614b] 
04/22/06 02:05:32 PM O Haestad Methods. Inc. 37 Brookside Road Waterbuty, CT 06708 USA (203) 755-1666 Page 1 of 1 



Channel E Wall Sands North Townhouses (Flow Length = 410') 
Rating Table for Irregular Channel . 

L / L ,  5eX.ln e h y  3 0 1 P c z h  
Project Description 

" 

Worksheet Channel E Wall North Sands Townhouses (Flov 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel D e ~ t h  

lnout Data 

Slope 0.001870 WR 

Optlons 

Current Roughness Methclved Lotter's Method 
Open Channel Weighting wed Lottefs Method 
Closed Channel Welqhtint Horton's Method 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 20.00 2.00 

Projed Engineer: David Schaub 
c:\haestad\fmw\indianbendroad,fm2 BRW lnc FlowMaster "6.0 [614b] 
04/22/06 02:21:08 PM @ Haestad Methods. lnc. 37 Brookside Road Waterbury, CT06708 USA (203) 755-1666 Page 1 of 1 

Discharge 
(cfs) 

000 

2.00 

4.00 
6.00 

8.00 

10.00 
12.00 

14.00 

16.00 

20.00 

U , "  I 

Water 
Surface 

Elevation 
(a) 

1.296.26 

1,296.67 

1.296.80 
1,296.88 

1,296.96 

1,297.02 

1,297.08 
1,29713 

1,297.18 

18.001.297.22 

1,297.25 

Velocity 
(Ws) 

0.00 

1.02 
1.21 

1.34 

1.44 

1.51 

1.54 
1.58 

1.61 

1.64 

1.68 

Flow 
Area 
(R') 

0.0 

2.0 

3.3 

4.5 
5.6 

6.6 

7.8 
8.9 

9.9 

10.9 

11.9 

Wetted 
Perimeter 

(n) 

0.00 

9.53 

12.36 
14.39 

16.03 

17.86 

20.34 
22.44 

24.27 

25.92 

27.42 

Top 
Width 

(ft) 

000 

9.50 

12.32 
14.34 

15.97 
17.79 

20.27 

22.37 
24.20 

25.84 

27.34 t-- kv  s /. 7 & f ~  



Channel E Wall Sands North Townhouses (Flow Length = 410') 
Cross Section for Irregular Channel 

Project Description 

Worksheet Channel E Wall North Sands Townhouses (Flov 

Flow Element irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficiel 0.022 
Slope 0.001870 Wft 
Water Sulface Elev 1,297.25 R 
Elevation Range 36.26 to 1,298.00 
Discharge 20.00 cfs 

v : 1 o . o c 1  
H:1 
NTS 

Projed Engineer: David Schaub 
c:\haestad\fmw\indianbendroad.fmZ BRW inc FlowMaster v6.0 [614b] 
04/22/06 02:21:48 PM O Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Channel E Wall North Sands Townhouses (Flow Length = 410') 
Worksheet for Irregular Channel 

Project Description 

Worksheet Channel E Wall North Sands Townhouses (Flov 

Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 001870 fVR 
Discharqt 20.00 cfs 

Ootions 

Current Roughness Methc )ved Lotter's Method 
Open Channel Weighting wed Loner's Method 
Closed Channel Weightin! Hotton's Method 

Results 

Mannings Coefficiel 0.022 
Water Surface Elev 1,29725 fl 
Elevation Range 96.26 to 1,298.00 
Flow Area 11.9 ft2 
Wetted Perimeter 27.42 f l  
Top Width 27.34 fl 
Actual Depth 0.99 fl 
Critical Elevation 1,296.98 fl 
Critical Slope 0.009982 Wit 
Velocity 1.68 Ws 
Velocity Head 0.04 fl 
Specific Energy 1,297.30 ft 
Froude Number 0.45 
Flow Type Subcritical 

Roughness Segments 

Stalt End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
Ift) (ft) 

Project Engineer: David Schaub 
c:\haestad\fmw\indianbendroad.fm2 BRW lnc FlowMaster "6.0 [614b] 
04122106 02:20:02 PM @ Haestad Methods, lnc. 37 Brookside Road Waterburl. CT 06708 USA (203) 755.1666 Page 1 of 1 



I I I (ft) I (fi) I (ft) 
I 

I (Wfi) I (fus) I Minutes 
I I I I I I 



Area 5 Time of Concentraton 
McCormick-Stillman Railroad Park 

(1) Slope listed is the predominate slope of the overall travel path. Some flow segments have a substantial drop at one or 

both of the termini. 



Park Channel, Area 5 (Flow Length = 660') 
Rating Table for Irregular Channel 

Project Description 

Worksheet Park Channel. Area 5 (Flow Lenqt 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Inout Data 

Options 

Current Roughness Methoved Loner's Method 
Open Channel Weighting )ved Loner's Method 
Closed Channel Weightin! Horton's Method 

Attribute Minimum Maximum Increment 

Discharae (cfs) 0.00 60.00 5.00 

Elevation 

Project Engineer: David Schaub 
c:\haestad\fmw\indianbendroad.fm2 BRW Inc FlowMaster "6.0 [614b] 
04129106 10:52:05 AM O Haestad Methods. Inc. 37 Brookside Road Waterbuw. CT 06708 USA (203) 756-1666 Page 1 of 1 



Park Channel, Area 5 (Flow Length = 660') 
Worksheet for Irregular Channel 

Project Description 

Worksheet Park Channel. Area 5 (Flow Lengt - 
Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

InDut Data 

Slope 0.003636 ftMt 
Discharm 35.00 cfs 

Options 

Current Roughness Methoved Lotter's Method 
Open Channel Weighting wed Lotter's Method 
Closed Channel Weightin! Horton's Method 

Results 

Mannings Coefficiel 0.025 
Water Surface Elev 1,295.70 H 
Elevation Range 25.00 to 1,296.00 
Flow Area 19.7 R' 
Welted Perimeter 56.09 R 
Top Width 56.07 H 
Actual Depth 0.70 fl 
Critical Elevation 1,295.54 fl 
Critical Slope 0.014063 Wft 
Velocity 
Velocity Head 
Specific Energy 1.295.75 ft 

Froude Number 0.53 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 

Projed Engineer: David Schaub 
c:Waestad\fmw\indianbendroad.fm2 BRW Inc FlowMaster v6.O [614b] 
04/29/06 10:51:03 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury CT 06708 USA (203) 755-1666 Page 1 of 1 



Park Channel, Area 5 (Flow Length = 660') 
Cross Section for lrregular Channel 

Project Description 

Worksheet Park Channel. Area 5 (Flow Lengt 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannings Coefficiet 0.025 
Slope 0.003636 Wff 
Water Surface Elev 1,295.70 R 
Elevation Range 35.00 to 1,296.00 
Discharae 35.00 cfs 

v:10.0& 
H:l  
NTS 

Project Engineer: David Schaub 
c:\haestad\fmw\indianbendmad.fm2 BRW Inc FlowMaster "6.0 I614bJ 
04/29/06 10:51:20 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbuw. CT06708 USA (203) 755-1666 Page 1 of 1 



Area 6 Time of Concentraton 
McCormick-Stillman Railroad Park 

(1) Slope listed is the predominate slope of the overall travel path. Some flow segments have a substantial drop at one or 

both of the termini. 

(2) V = 20.3284(~)~.' for Shallow Concentrated Flow over Paved Surface 

(3) V = 16.1345(~)~" for Shallow Concentrated Flow over Grassed Surface 

412912006 



Area 7 Time of Concentraton 
McCormick-Stillman Railroad Park 

(1) Slope listed is the predominate slope of the overall travel path. Some flow segments have a substantial drop at one or 

both of the termini. 

(2) V = 20 .3284(~)~ '~  for Shallow Concentrated Flow over Paved Surface 

(3) V = 16.1345(~)~ .~  for Shallow Concentrated Flow over Grassed Surface 

4/29/2006 



Culvert DesignerIAnalyzer Report 
/ BasinOF - 

nalysis Component 

Storm Event Check Discharge 200.00 CfS 

Peak Discharge Method: User-Specified 

Design Discharge 10.00 cfs Check Discharge 200.00 cfs 

Tailwater Conditions: Tailwater Ratina 3 -  / 2 " ~ 3 3 '  L M ~  p r t v e e h  " 

ArzFd 3 ,  " Discharge (cfs) lW Elev (ft) h c  C / I ;  k o c . 4 -  z & ; / / c * @  

Name Description Discharge HW Eiev Velocitv 

Culvert-I 3-12 inch Circular 6.88 cfs 1,294.89 ft 2.92 Ws 

Weir Roadway 193.28 cfs 1.294.89 ft NIA 
Total 200.16 cfs 1.294.89 ft N/A 

~ ~- 

Project Title: Indian Bend Road Projed Project Engineer: URS 
p:L..\engr\off-site drainage - dS\Nm\basinof.Nm BRW Inc CulvertMaster "1.0 
04/24/06 09:48:00 AM @ Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 3 



Rating Table Report 
BasinOF 

nge Data: 

Project Tile: Indian Bend Road Project Project Engineer: URS 
p:L..\engr\aff-site drainage - ds\cvm\basinof.cvrn BRW Inc CulverlMaster v1.0 
0424106 09:48:33 AM 0 Haestad Methods. 1°C. 37 Brookside Road Waterbuty, CT 06708 USA (203) 755-1866 Page 1 of 2 

Minimum Maximum Increment 

Discharge 0.00 400.00 5.00 cfs 

, 

Discharge (cfs) 

0.00 
5.00 

10.00 
15.00 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
85.00 
90.00 

HW Elev (fl) 

1,291.70 
1,293.10 
1,294.09 
1,294.14 
1,294.18 
1,294.22 
1,294.25 
1.294.28 
1.294.31 
1.294.34 
1.294.36 
1,294.39 
1,294.41 
1.294.43 
1.294.45 
1.294.48 
1.294.50 
1.294.52 
1.294.54 



Rating Table Report 
BasinOF 

Project Title: Indian Bend Road Project Prqea Engineer: URS 
p:\ ... \engr\off-site drainage - ds\cvrn\basinof.cvm BRW Inc CulverlMaster vl.0 
04/24/06 09:48:33 AM @ Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 

charge (cfs) 

245.00 
250.00 
255.00 

260.00 
265.00 
270.00 
275.00 
280.00 
285.00 
290.00 
295.00 
300.00 
305.00 
310.00 
315.00 
320.00 
325.00 
330.00 
335.00 
340.00 
345.00 
350.00 
355.00 
360.00 
365.00 
370.00 
375.00 
380.00 
385.00 
390.00 
395.00 
400.00 

HW Elev (ft) 

1.295.01 
1,295.02 
1.295.03 
1.295.04 
1,295.06 
1,295.07 

1,295.08 
1.295.09 
1,295.10 
1,295.1 1 
1.295.13 
1,295.14 
1.295.15 
1,295.16 
1,295.17 
1.295.18 
1,295.19 
1.295.20 
1,295.22 
1.295.23 

1.295.24 
1.295.25 
1,295.26 
1,295.27 
1,295.28 
1.295.29 
1,295.30 
1,295.31 
1,295.32 
1,295.33 
1.295.34 
1,295.35 



Culvert DesignerIAnalyzer Report 
BasinOF -. 

Culvert Summary 

Computed Headwater Elevation 1,294.89 R Discharge 6.88 cfs 
inlet Control HW Elev 1,294.57 R Taiiwater Elevation 1,294.57 R 
Outlet Control HW Eiev 1,294.89 R Control Type Outlet Control 
Headwater Depth1 Height 3.04 

Grades 

Upstream Invert 
Length 

1,291.85 R Downstream Invert 
30.00 R Constructed Siooe 

Hydraulic Profile 

Profile Pressure Depth. Downstream 2.85 fl 
Slope Type NIA Normal Depth 0.80 R 
Flow Regime NIA Critical Depth 0.65 R 
Velocity Downstream 2.92 Ws Critical Slope 0.007307 WR 

Section 

Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Span 1.00 R 
Section Size 12 inch Rlse 1.00 R 
Number Sections 3 

utiet Control Properties 

Outlet Control HW Elev 1,294.89 R Upstream Velocity Head 0.13 R 
Ke 0.50 Entrance Loss 0.07 R 

lnlet Control Properties 

Inlet Control HW Elev 1,294.57 fl Flow Control Unsubmerged 
Inlet Type Square edge wlheadwail Area Full 2.4 R' 
K 0.00980 HDS 5 Chart 1 
M 2.00000 HDS 5 Scale 1 
C 0.03980 Equation Form 1 
Y 0.67000 

Project Title: Indian Bend Road Projed Project Engineer: URS 
p:\ ... \engr\off-site drainage - ds\cvm\basinof.cvm BRW Inc CulvertMaster "1.0 
04124106 09:48:00 AM @ Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 2 of 3 



Culvert DesignerIAnalyzer Report 
BasinOF - 

- - 

Hydraulic Component(s) Roadway 

Discharge 193 28 cfs Allowable HW Elevation 1 294 89 R 
Roadway Width 28.00 R Overtopping Coeflicient 2.69 US 
LOW Point 1,294.00 fl Headwater Elevation 1,294.89 ft 
Discharge Coefficient (Cr) 2.69 Submergence Factor (Kt) 1 .OD 
Tailwater Elevation 1.294.57 R 

Sta (R) Elev If0 

Project Title: Indian Bend Road Project 
p:\ ... kngr\off-site drainage - ds\cvm\basinof.cvm 
04124106 09:48:00 AM O Haestad Methods. Inc. 

BRW Inc 
37 Brookside Road Waterbuly, CT 06708 USA (203) 755-1608 

Project Engineer: URS 
CuiveriMaster v1.0 

Page 3 of 3 



Rating Table Report 
3, DS Culvert - 

3-  12"  i r ~ . ~ '  C M P  V O ~  L ~ , ~ ; I / . , / , A ~ : F A  2, 
ange Data: 

* m c .  C"fl,*,c-k -. f&,.// 'm".- 
Minimum Maximum Increment 

Discharge 0.00 400.00 5.00 cfs P * , - / r o , ~  t ' a y l ~ :  

04 V &  e r r -  a o F c ~ / L J - @ ~ Z X  

/ 0 r t c . t e J  .r c P 3( A@P.. 
2 # 

Project Title: Indian Bend Road Project Project Engineer: URS 
p:\ ... \engr\off-site drainage - ds\cvm\basinof.cvm BRW Inc CulvettMaster v1.0 
04124108 09:44:15 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 08708 USA (203) 755-1665 Page 1 of 2 



Rating Table Report 
DS Culvert 

Project Title: Indian Bend Road Project Project Engineer: URS 
P:L..\engr\off-site drainage - ds\cvrn\basinof.cvm BRW Inc CulvertMaster v1.0 
04/24/06 08:44:15 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 2 of 2 

harge (cfs) 

245.00 
250.00 

255.00 
260.00 

265.00 
270.00 
275.00 
280.00 
285.00 
290.00 
295.00 
300.00 
305.00 
310.00 
315.00 
320.00 
325.00 
330.00 
335.00 
340.00 
345.00 
350.00 
355.00 
360.00 
365.00 
370.00 
375.00 
380.00 
385.00 
390.00 
395.00 
400.00 

HW Elev (fl) 

1,294.65 
1,294.66 
1,294.67 
1,294.68 

1.294.69 
1,294.70 
1,294.71 
1,294.72 
1.294.72 
1,294.73 
1,294.74 
1,294.75 
1,294.76 
1,294.77 
1.294.77 
1,294.78 
1.294.79 
1,294.80 
1.294.81 

1.294.81 
1,294.82 
1,294.83 
1.294.84 
1.294.85 
1,294.85 
1.294.86 
1,294.87 
1.294.88 
1.294.88 
1,294.89 
1,294.90 
1,294.91 



Culvert DesignerlAnalyzer Report 
DS Culvert - 

nalysis Component 

Storm Event Check Discharge 200.00 cfs 

Peak Discharge Method: User-Specified 

Design Discharge 10.00 cfs Check Discharge 200.00 cfs 

Teilwater properties: Irregular Channel 

SioDe 0.006900 WR Manninas Coefficient 0.022 

Roughness Segments 

Start Station End Station Mannings Coefficient 
(R) (R) 

0.00 36.10 0.022 

Natural Channel Points 

Station Elevation 
(R) (fl) 

36.10 1,294.00 

Tailwater conditions for Check Storm. 

Discharge 
Velocitv 

200.00 cfs Depth 
5.59 WS 

Name Description Discharge HW Elev Velocity 

Culvert-1 3-12 inch Circular 8.29 cis 1.294.57 R 3.52 Ws 
Weir Roadway 192.17 cfs 1,294.57fl N/A 
Total .... 200.47 cfs 1.294.57 ft N/A 

Project Title: Indian Bend Road Project Project Engineer: URS 
p:\ ... \engr\off-site drainage - ds\cvm\basinof.cvm BRW Inc CukerIMaster ~ 1 . 0  
04/24/06 09:43:27 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury CT 06708 USA (203) 755-1666 Page 1 of 3 





Culvert DesignerIAnalyzer Report 
DS Culvert - 

Hydraulic Component(s): Roadway 

Discharge 192.17 cfs Allowable HW Elevation 1.294.57 R 
Roadway Width 28.00 R Overtopping Coefficient 2.69 US 
LOW Point 1.293.90 R Headwater Elevation 1,294.57 R 
Discharge Coefficient (Cr) 2.69 submergence Factor (Kt) 1 .OO 
Tailwater Elevation 1.293.37 fl 

Sta (R) Elev (ft) 

0.00 1,295.00 

Projed Title: indian Bend Road Projed Project Engineer: URS 
P:\.-.bngr\off-site drainage - ds\cvm\basinof.cvm BRW Inc CulvertMaster v1.0 
04/24/06 09:43:27 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 3 of 3 



Culvert Calculator Report 
McCormick Park Storm Drain - 

e 0 1 q / ~ c e s  2- C I ~ Y '  u-& 
Ive For: Headwater Elevation - A  YI-..$ nOOp, st, 3 3 ~ 0  7) 

Culvert Surnmarv 

Allowable HW Elevation 1,292.00 R Headwater Depth/ Height 0.93 

Computed Headwater Elevation 1,290.74 fl Discharge 87.00 cfs 

Inlet Control HW Elev 1,290.55 R Tailwater Elevation 1.289.30 R 
Outlet Control HW Elev 1,290.74 fl Control Type Outlet Control 

Grades 

Upstream Invert 1,287.49 fl Downstream Invert 1,284.50 R 
Length 652.00 R Constructed Slope 0.004586 wfl 

Hvdrauiic Profile 

Profile CompositePressureSl Depth, Downstream 4.80 ft 

Slope Type NIA Normal Depth 1.93 f l  
Flow Regime Subcritical Critical Depth 2.06 R 
Velocity Downstream 4.52 Ws Critical Slope 0.003772 Wfl 

Section 

Section Shape Circular Mannings Coefficient 0.012 
Section Material Concrete Span 3.50 R 
Section Size 42 inch Rise 3.50 R 
Number Sections 2 

utlet Control Properties 

Outlet Control HW Eiev 1,290.74 f l  Upstream Velocity Head 0.47 fl 
Ke 0.20 Entrance Loss 0.09 R 

inlet Control ProDelties 

Inlet Control HW Elev 1.290.55 fl Flow Control 
Inlet Type Groove end wlheadwall Area Full 
K 0.00780 HDS 5 Chart 
M 2.00000 HDS 5 Scale 
C 0.02920 Equation Form 
Y 0.74000 

Unsubmerged 
19.2 ft' 

1 
2 
1 

Project Title: Indian Bend Road Project Engineer: URS 
P:\ ... \indian bend rd ditch\culvertmaster\mcc.wm BRW Inc CuIvertMaster v1.0 
05101106 07:08:10 AM @ Haestad Methods, inc. 37 Brookside Road Waterbuly, CT 06708 USA (203) 755-1666 Page 1 of 1 



Rating Table Report 
McCormick Park Storm Drain 

I a ange Data. 

Minimum Maximum Increment 
Discharge 0 0 0  170.00 17.00 cis 

ProjeU Title: Indian Bend Road Project Engineer: URS 
p:\ ... Undian bend rd ditch\cuIvertmaster\mcc.~m BRW Ino CulvertMaSter v1.0 
05101106 07:09:00 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT Mi708 USA (203) 755-1666 Page 1 of 1 



STORM SEWER RUNOFF CALCULATION RECORD 

(McCormickSti l l rnan Parking Lot-East Side) 

DESIGN DATA 

STREET Indian Bend Road FREQUENCY 10 yosrr 

LOCATION McCormickStillman Park P6= 2.01 Insher P 2 e  2.40 insher P1= 1.58 Inches - 

RUNOFF CALCULATIONS 

i 
Sx: CraaaSlape SL: Longitudinal Slope T: Spread (feet) CB. Catch Basin SC: Scupper 

Computed by: DJS Date: May 1,2007 Checked by: DJS 

NOTES: 

(1) -See "STORM SEWER INLET CALCULATION RECORD for pavement parameters. 

(2) -See HEC12 results for actual Q Interception at catch basin. 



STORM SEWER INLET CALCULATION RECORD 

(McCormickStillman Parking LobEast Side) 

LOCATION DATA DESIGN DATA 

STREET Indian Bend Road FREQUENCY 10 yes- 

LOCATION McC~rmickStil lman Park ~ b =  2.01 lncher ? id=  2.40 lnshes 

PRO.NO. 410S6402 P l =  1.58 Insher 

STORM SEWER INLET CALCULATIONS 

SX: Croon-Slope SL: Longitudinal Slope CB: Catch Basin SC: Scupper 

Computed by: DJS Date: May 1.2007 Checked by: DJS 

1- ADOT C-05.10 ( CURB & GUTTER TYPE C ) 3- ADOT C-15.20 ( ONE WING ) 5- SCUPPER. PLAN DETAIL 7- WALL DOWNDRAIN CATCH BASIN. PLAN DETAIL 

2- ADOT C-0510 ( CURB & GUTTER TYPE D ) 4 ADOT C-15.91 6- ADOT C-15.30 ~ 8 t h  C-15.50 8 -  COP DETAIL P-1570 TYPE N. DOUBLE. DETAIL P-1564, P-1565, N P E  1 

9- COS DETAIL 2240 (6'VALLEY GUTrER &ARPON) 10- COP DETAIL P-1569 M-1. L = 10' 11- MAG 220. N P E  A-6-INCH 



Worksheet for Sta 2+60, CB28 Grate Inlet On Grade - 1, 10-Year 

Project D e s c r ~ p t ~ o n  

Solve For Efficiency 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Options 

Grate Flow Option Exclude None 

Results 

Efficiency 

intercepted Fiow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Fmntai Flow Factor 

Side Fiow Factor 

Grate Fiow Ratio 

Active Grate Length 

Messages 

Notes Install COP Detail P-1570 Type N, 
Double, COP Detail P-1564, P-1565, 
Type 1 
Gutter Type is COS Delia12240 (6' 
Valley Gutter B Apron) 
Modeled Half of Runoff and Half of 
Grate Width to Obtain the Spread 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.001 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Worksheet for Sta 3+25, CB29 Grate Inlet On Grade - 1, 10-Year 

Solve For Efficiency 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Grate Width 

Grate Length 

Grate Type 

Clogging 

1.77 Rlis 

0.00523 Wft  

3.37 R 

0.03 W R  

0.01 fVR 

0.016 

3.37 n 
2.00 fl 

P-50 rnrn x 100 rnrn (P-1-718-Y) 

50.00 % 

Grate Flow Option Exclude None 

Efficiency 

a Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Active Grate Length 

Messages 

Notes Install COP Detail P-1570 Type N, 
Double, COP Detail P-1564, P-1565, 
Type 1 
Gutter Type is COS Detial2240 (6' 
Valley Gutter 8 Apron) 
Modeled Half of Runoff and Half of 
Grate Width to Obtain the Spread 

Bentlev Svstems. Inc. Haestad Methods Solution Center Bentlev FlowMaster 108.01.066.001 . . 

a 71112007 4:20:37 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-7551666 Page 1 of 1 



Worksheet for Sta 3+88, CB30 Grate Inlet In Sag - I, 10-Yr 

Solve For Spread 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Grate Width 

Grate Length 

Local Depression 

Local Depression Width 

Grate Type 

Clogging 

4.29 Rats 

6.73 R 

001  fun 
001  fun 
6.73 H 

2.00 R 

0.00 in 

0.00 R 

P-50 rnrn (P-1-718") 

50.00 % 

Results 

Spread 

Depth 

Gutter Depression 

Total Depression 

Open Grate Area 

Active Grate Weir Length 

Messages 

Notes Install COP Detail P-I570 Type N, 
Double, COP Detail P-1564, P-1565, 
Tvoe l 
&ter Type is COS Detial2240 (6' 
Valley Gutter 8 Apron) 
Installation is in a Sag 

Bentley Systems, 1°C. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00] 

71112007 4:17:12 PM 27 Siernons Company Drive Suite 200 W Wateriown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



0 Worksheet for Sta 5+15, CB32 Grate Inlet In Sag - I, 10-Yr 

Solve For Spread 

Input  Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Grate Width 

Grate Length 

Local Depression 

Local Depression Width 

Grate Type 

Clogging 

3.70 PIS 

6.73 fl 

0.01 WH 

0.01 {tin 
6.73 fl 

2.00 fl 

0.00 in 

0.00 fl 

P-50 rnrn (P-1.718) 

50.00 % 

Resul ts  

Spread 

Depth 

Gutter Depression 

Total Depression 

Open Grate Area 

Active Grate Weir Length 

Messages 

Notes Instail COP Detail P-1570 Type N, 
Double, COP Detail P-1564, P-1565. 
Type 1 
Gutter Type is COS DeBal2240 (6' 
Valley Gutter & Apron) 
installation is in a Sag 

Bentley Systems. Inc. Haestad Methods Solution Center Bentley FlowMaster I08.01.066.001 

71112007 4:18:'12 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-7551666 Page 1 of I 



Worksheet for Sta 7+29.05, CB38 Curb Inlet On Grade - 2, 10-Year 

P r o j e c t  Descr;plion 

Solve For Efficiency 

Input Dara 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Width 

Efficiency 

intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Total Interception Length 

Messages 

Notes Install COP Detail P-1569 Type M-I 
Catch Basin, L = 10 Feet 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster I08.01.066.001 

71112007 4 3 9 2 5  PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



STORM SEWER RUNOFF CALCULATION RECORD 

(McCarmick-Stil lman Park ing Lot-East Side) 

LOCATION DATA DESIGN DATA 

STREET Indian Bend Road FREQUENCY 50 year. 

LOCATION McCormickStillman Park P6= 2.84 lnsher P21= 3.38 ~nshes PI= 2.24 Inches - 
PROJ. NO. 410S4402 

URS CORP. 
E".inccrin. 

Tmn.,,"nrix"n 

RUNOFF CALCULATIONS 

Computed by: 

SX: CmssSiope SL: Longitudinal Slope T: Spread (feet) CB: Catch Basin SC: Scupper 

DJS Date: May 1,2007 Checked by: DJS 

NOTES! 

(I) -See "STORM SEWER INLET CALCULATION RECORD" for pavement parameters 

(2) .See HECtZ results for actual (1 interception at catch basin. 



LOCATION DATA 

STORM SEWER INLET CALCULATION RECORD 

(McCormickStiliman Parking Lot-East Side) 

DESIGN DATA 

STREET Indian Bend Road FREQUENCY 50 yea's 

LOCATION McConickStil lman Park PS= 2.84 lnsner ill= 1.18 lnrhrr 

PRO. NO. 410-54402 PT= 2.24 lnsnar 

STORM SEWER INLETCALCULATIONS 

SX: C rossS lop~  SL: Longitudinal Slope CB: Catch Basin SC: Scupper 

Computed by: DJS Date: May 1,2007 Checked by: DJS 

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX C 

1- ADOT CQ5.10(CURBB GUTTERTYPE C )  3- ADOT C-15.20 (ONE WlNG ) 5- SCUPPER. PLAN DETAIL 7- WALL DOWNDRAIN CATCH BASIN. PLAN DETAIL 

2- ADOT CQ5.10 ( CURB 8 GUTTER TYPE D ) 4- ADOT C-15.91 6- ADOT C-15.30 with C-15.50 16-COP DETAIL P-1570 TYPE N. DOUBLE. DETAIL P-1564. P-1565. TYPE 1 

9- COS DETAIL 2240 (W VALLEY GUTTER B ARPON) 10- COP DETAIL P-1569 M-1. L = 10' 11- MAG 220, TYPE A-6-INCH 

STMSWR 



a Worksheet for Sta 2+60, CB28 Grate Inlet On Grade - 1, 50-Year 

Solve For Efficiency 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Grate Width 

Grate Length 

Grate Type 

Clogging 

1.78 ~ 3 1 ~  

0.00523 WR 

3.37 n 
0.03 WR 

001  Wfl 

0.016 

3.37 R 

2.00 R 

P-50 mrn x 100 rnrn (P-1-718-4") 

50.00 % 

Grate Flow Option Exclude None 

Efficiency 60.00 % 

a Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Adive Grate Length 

Messages 

Notes Install COP Detail P-1570 Type N. 
Double, COP Detail P-1564, P-1565, 
Type 1 
Gutter Type is COS Delial2240 (6' 
Valley Gutter 8 Apron) 
Modeled Half of Runoff and Half of 
Grate Width to Obtain the Spread 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlawMaster [08.01.066.00] 

a 71112007 4:20:09 PM 27 Siemons Company Drive Suite 200 W Wataiiown, CT 06795 USA +I-203-755-1666 Page 1 of I 



0 Worksheet for Sta 3+25, CB29 Grate Inlet On Grade - I, 50-Year 

Solve For Efficiency 

Input Data 

Discharge 

slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Options 

Grate Flow Option Exclude None 

Results 

Efficiency 

e Intercepted Flow 

Bypass Flaw 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Active Grate Length 

Messages 

Notes lnslall COP Detail P-1570 Type N, 
Double, COP Detail P-1564, P-1565, 
Type 1 
Gutter Type is COS Detiai 2240 (6' 
Valley Gutter & Apron) 
Modeled Half of Runoff and Half of 
Grate Width to Obtain the Spread 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00] 

71112007 4:21:05 PM 27 Siemens Company Drive Suite 200 W Watenown, CT 06795 USA +I-203-7561666 Page I of 1 



rn Worksheet for Sta 3+88, CB30 Grate Inlet In Sag - I ,  50-Yr - 
Project  Descript ion 

Solve For Spread 

Input Da ta  

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Grate Width 

Grate Length 

Local Depression 

Local Depression Width 

Grate Type 

Clogging 

6.54 f f ls  

6.73 R 

0.01 fun 
0.01 RMt 

6.73 fl 

2.00 R 

0.00 in 

0.00 R 

P-50 rnrn (P-1.718) 

50.00 % 

Resul ts  

Spread 

Depth 

Gutter Depression 

Total Depression 

Open Grate Area 

Active Grate Weir Length 

M e s s a g e s  

Notes Install COP Detail P-I570 Type N, 
Double, COP Detail P-1564, P-1565 
Type 1 
Gutter Type is COS Detial2240 (6' 
Valley Gutter & Apron) 

Bentley Systems, Inc. Haestad Methods Solution Center Bedley FlowMaster 108.01.066.001 

71112007 4:18:40 PM 27 Siemons Company Drive Suite 200 W Watertown, CT06795 USA +1-203-755-1666 Page 1 of 1 



a Worksheet for Sta 5+15, CB32 Grate Inlet in Sag - I, 50-Yr - 
Project Description 

Solve For Spread 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Grate Width 

Grate Length 

Local Depression 

Local Depression Width 

Grate Type 

Clogging 

Results 

Spread 

Depth 

Gutter Depression 

Total Depression 

Open Grate Area 

Active Grate Weir Length 

Messages 

Notes install COP Detail P-1570 Type N, 
Double, COP Detail P-1564, P-1565, 
Type 1 
Gutter Type is COS Detiai 2240 (6' 
Valley Gutter & Apron) 
Installation is in a Sag 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00] 

7/112007 4:19:09 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



Worksheet for Sta 7+29.05, CB38 Curb Inlet On Grade - 2, 50-Year 

Project Descript~on 

Solve For Efficiency 

I n p u t  Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Width 

3.32 f f l s  

0.00915 WR 

1.42 R 

0.04 Wft 

0.01 wfl 

0.016 

10.40 R 

2.00 in 

1.42 ft 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Total Interception Length 

Messages 

Notes Install COP Detail P-I569 Type M-I 
Catch Basin, L = 10 Feet 

Bentley Systems, lnc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00] 

71112007 4:38:12 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



Green and Ampt Rainfall Loss Parameters 
(Area Weighted) 

McCormick-Stillman Railroad Park 

TOTAL AREA = 1 24.12 Acres 
1 0.0377 sq mi 



44 SOIL SURVEY 

Soil series, land types, and 
map symbols 

Cashion: Cc -----.........---- 

Cavelt: CeC .---.......-.---.. 

Contine: Co ----.--..-_.--.... 

Estrella: Es -------..-.------. 

Oilman: Gf, Gm --.-......--.- 

Glenbar: Gn . .  

Gravelly alluvia land: G r  

Laveen: LaA, LaB. LeA .----.. 

Mohall: Mo. Mv .-............ 

Pimer: Pm ---------------...- 

Pinal: PnA. PnC --........-.- ak el, moderately deep variant: 
Po. 

Pinamt: PvA. PvC -........... 

Rillito: R I A . R I B  ........-.-.. 

Rock land: Ro. 
Variable, not estimated. 

Rough broken land: Ru 
Variable, not estimated. 

Tremant: TrB .-----.-........ 

Trix: Tx --...------....--.--- 

Valencia: Va -----...---.--... 

Vecont: Ve ._.._.--..---.-..-- 

Vint: Vf -----.....-.-..-----. 

Hydro- 
logic 
soil 

group 

C 

D 

C 

B 

B 

B 

A 

B 

B 

B 

D 

C 

B 

B 

B 

B 

B 

C 

B 

Depth to 
hard- 
pan or 

bedrock 

m. 
>5 

)$-134 

>5 

>5 

>5 

>5 

>5 

> 5 

>5 

>5 

54-l)4 

2%3)4 

>5 

>5 

> 5 

>5 

>5 

>5 

>5 

Depth 
from 
sur- 
face 

In. 
0-28 

28-60 

0-10 
10 

0-12 
12-38 
38-66 

0-26 
26-60 

0-60 

0-60 

0-60 

0-60 

0-60 

0-60 

0-18 
18 

0-38 

38 

0-60 

0-60 

0-16 
16-60 

0-60 

0-26 
26-45 
45-60 

0-64 

0-60 

- 
TABLE 6.-Estimates of soil properties 

Classification 

USDA texture 

 clay^-------.-^---------^^^^^.. 
Fine sandy loam ---------....._- 

Gravelly loam .--....--..------..- 
Indurated lime hardpan -------.-- 

Clay loam ----.-------.----..--- 
Clay -----.------------......--- 
Clay loam and loam --..._.----.. 

h a m  ------------------...----- 
Clay loam -------..----.-.------ 
Loam; fine sandy loam in places--- 

Clay loam and heavy silt loam-.-. 

Very gravelly sandyloam or loamy 
sand. 

Loam; clay loam in LeA ......---- 

Loam and clay loam --.-..-.--... 

Clay loam and loam.-. .---...... 

Gravelly loam ------... --.---... 
Indurated lime-silica hardpan. 

Loam ----------...----.......-- 

Indurated lime-silica hardpan. 

Very gravelly sandy clay loam and 
very gravelly loam. 

Gravelly loam ---...........--... 

GraveUy sandy clay loam .__-.-_- 
Gravelly loam and gravelly sandy 

loam. 

Clay loam ---------------......- 

Sandy loam -_--...___-_--..----- 
Sandy clay loam ---....-_---..-- 
Sandy loam --..-.._-_._-.-.-.--. 

Clay and clay loam -.--....-.--.. 

Loamy fine sand .--........-.-.. 

Unified 

CH 
SM 

ML or SM 
---.._...---._.- 

CL 
CH 
CL 

ML 
CL 

ML or CL 

CL 

GP-GM or GP 

ML, CL or CH 

ML or CL 

CL 

ML or SM 

ML 

GC or GM 

SM 

SC 
SM 

CL 

SM 
SC 
SM 

CH 

SM 

AASHO 

A-7 
A-4 

A-4 
.--_.... .- ----  
A-6 
A-7 
A-6 or A-7 

A-4 
A-6 

A-4 or A-6 

A-6 

A-1 

A-7, A-6 or 
A-4. 

A-4 or A-6 

A-6 

A-4 

A-4 

A-1 

A-2 or A-4 

A-4 
A-2 

A-6 

A-2 or A-4 
A-4 
A-2 or A-4 

A-7 

A-2 



EASTERN MARICOPA AND NORTHERN PINAL COUNTIEG AREA, ARIZONA 45 

Percentage passing sieve- 

mm.) mm.) mm.) mm.) 
- 

Available 
water 

oapaoity 
Permeability 

Mmhw.lnn. 
2-4 High ------.----.- High. 
2-4 LOW -----.--..--. Moderate. 

2-4 LOW ------.-..--. Moderate. 

<2 Moderate .--.-.--. Moderate. 
<2 High ----.------.- High. 
<2 Moderate .-.------ Moderate. 

<2 Low ..--.-.--..-- Low. 
<2 Moderate ..-...-.. Moderate. 

2-4 LOW ------...-_.- Moderate. 

<2 Moderate._-;.. - ... Moderate. 

<2 Very low --...-... LOW. 

2-4 Low .-.--..-..-.. Moderate. I I 
<2 Moderate -...-.-.. Moderate. 

<2 Moderate -......-. Moderate. 

2-4 Low --.....-.-.-. Moderate. 

2-4 Low -_-.-......-.. Moderate. I 

<2 ( Moderate .-.--.... Moderate. I 
<2 Low -----.......- Low. 
<2 Moderate ---.-.--. Moderate. 
<2 Low -----...-...- Low. 

<2 High _..-....---.- High. 

<2 Low ---.--------. Low. 



"-',r inset 8, rhee 
ASTERN ""7ICOPA AND NORTHERN PlNAL _COU_NTIES AR-- ARIZONA - cUCCT NUMBEF - 

505 WO FEET 

I 







i! McCormick Park O u t f a l l  
ULTIMATE OUTFALL ANALYSIS 
100-YEAR 6-HOUR EVENT 

I*nTACPAM 

KK Sub04 S c o t t s d a l e  Road and Sands N o r t h  Townhouses 
KM SCS RUNOFF COMPUTATION 
BA .0166 
I N  15 
KM R a i n f a l l  dep th  of 3.20 inches  was n o t  spatially reduced due t o  
KM t h e  sma l l  t o t a l  d ra inage  a rea  of 24.12 ac res  
PB 3.20 

KK R t e O l  R o u t i n g  F low th rough  McCormick Park Grassed Area 
KM ROUTE HYDROGRAPH THROUGH EAST DITCH ALONG PARKING LO1 
RS 1 STOR -1 

KK Sub03 McCormick Park Grassed Area 
KM SCS RUNOFF COMPUTATION 
BA .0142 
LG 0.18 0.25 4.90 0.25 9.8 
UDO. 0774 * 
KK COMOl Combined Flow C O u t f a l l  3-12"X3OS CMP/overflow Weir  (RR Embankment) 

Combined Flow C O u t f a l l  3-12"X3OV CMP/overflow Weir (RR Embankment) 
2 

KK R t e O l  ROUTING OF FLOW, 3 - I 2 " X 3 l m  CMP/overflow Weir (RR Embankment) 
KM ROUTE HYDROGRAPH THROUGH 3-12"X31' CMP/overflow Weir (RR Embankment) 
RS 1 ELEV 1291.7 

KK SUB02 B a s i n  McCormick Park 
KM SCS RUNOFF COMPUTATION 
BA.00211 
LG 0.15 0.25 4.90 0.25 12.6 
UO0.050 * 
KK IBR F i n a l  Runoff C O u t f a l l  i n t o  East  D i t c h  a long  P a r k i n g  L o t  
KM COMBINED FLOW INTO EAST DITCH ALONG PARKING LOT 
HC 2 * 
KK RteO2 R o u t i n g  F low th rough  Eas t  D i t c h  a long  Park ing  L o t  
KM ROUTE HYDROGRAPH th rough  East  D i t c h  a long  P a r k i n g  L o t  
RS 1 STOR -1 
RC ,022 ,022 ,022 510 .002326 
RX 0. 0 . 1  5.0 9.5 10.5 15.0 20.0 20 .1  
RY1293.1 1293. 1292. 1291. 1291. 1292. 1293. 1293.1 * 
KK SUB01 P a r k i n g  L o t  
KM SCS RUNOFF COMPUTATION 
BA ,0048 
LG 0.06 0.25 4.90 0.25 85.4 
UD 0.055 * 
KK IBR F i n a l  Runoff C I n d i a n  Bend Road & Exs t  2-S'x4'CBC 

COMBINED FLOW FROM PARK AND PARKING LOT C I n d i a n  Bend Road 

Page 1 



Page 2 



+ FLOOD HYDROGRAPH PACKAGE (HEC-11 * 
* JUN 1998 * 

VERSION 4.1 * 

RUN DATE 29APR06 TIME 17:08:14 
* 

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

U.S. ARMY CORPS OF ENGINEERS 
* * HYDROLOGIC ENGINEERING CENTER * 

609 SECOND STREET 
* DAVIS, CALIFORNIA 95616 

(9161 756-1104 

X X XXXXXXX XXXXX X 
X X X X X XX 
X X X X x .. 
XXXXXXX XXXX X XXXXX X 
X X X X X 
X X X X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHENGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

1 

LINE 

HEC-1 INPUT PAGE 1 

ID McCormick Park Outfall 
ID ULTIMATE OUTFALL ANALYSIS 
ID 100-YEAR 6-HOUR EVENT 
'DIAGRAM 

KK Sub04 Scottsdale Road and sands North Townhouses 
KM SCS RUNOFF COMPUTATION 
BA ,0166 
IN 15 
KM Rainfall depth of 3.20 inches was  not spatially reduced due to 
m the small total drainage area of 24.12 acres 



LINE 

KK RteOl Routing Flow through McCormick Park Grassed Area 
KM ROUTE HYDROGRAPH THROUGH EAST DITCH ALONG PARKING LOT 
RS 1 STOR -1 

KK Sub03 McCormick Park Grassed Area 
KM SCS RUNOFF COMPUTATION 
BA ,0142 
LG 0.18 0.25 4.90 0.25 9.8 

KK COMOl Combined Flow @ Outfall 3-12"X30' CMP/overflow Weir (RR Embankment) 
KM Combined Flow @ Outfall 3-12"X30' CMP/overflow Weir (RR Embankment) 
HC 2 

KK RteOl ROUTING OF FLOW, 3-12"X31' CMP/overflow Weir (RR Embankment) 
KM ROUTE HYDROGRAPH THROUGH 3-12"X31' CMP/overflow Weir (RR Embaniunent) 
RS 1 ELEV 1291.7 
SV 0.00 0.120 0.820 1.796 2.420 
SE 1291.7 1293.0 1294.0 1294.60 1295.00 
SQ 0.00 5.34 12.85 215.00 450.00 

HEC-1 INPUT PAGE 2 

KK SUB02 Basin McCormick Park 
KM SCS RUNOFF COMPUTATION 
BA ,00211 
LG 0.15 0.25 4.90 0.25 12.6 

KK IBR Final Runoff @ Outfall into East Ditch along Parking Lot 
KM COMBINED FLOW INTO EAST DITCH ALONG PARKING LOT 
HC 2 



INPUT 
LINE 

NO. 

6 

KK RteO2 Routina Flow throuah East Ditch a l ana  Parkino Lot 
KM ROUTE HYDROGRAPH thzough East Ditch along Paiking  at 
RS 1 STOR -1 
RC ,022 ,022 ,022 510 ,002326 
RX 0. 0.1 5.0 9.5 10.5 15.0 20.0 20.1 

KK SUB01 Parking Lot 
i[M SCS RUNOFF COMPUTATION 
BA ,0048 
LG 0.06 0.25 4.90 0.25 85.4 

KK IBR Final Runoff @ Indian Bend Road & Exst 2-8'x4'CBC 
KM COMBINED FLOW FROM PARK AND PARKING LOT @ Indian Bend Road 
HC 2 
z z  

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING - DIVERSION OR PUMP FLOW 

1 . 1  CONNECTOR [ < - - - I  RETURN OF DIVERTED OR PUMPED FLOW 

Sub04 
v 
v 

RteOl 

COMO1 ............ 
v 
v 

RteOl 

IBR 
V 
v 

RteOZ 



57 IBR . .. .. ;. ..... 
(**') RUNOFF ALSO COMPUTED AT THIS LOCATION 

l****"****"'************r*r+**x*** 
* * 

FLOOD HYDROGRAPH PACKAGE (HEC-11 
JUN 1998 

* 
* 

VERSION 4.1 

RUN DATE 29APR06 TIME 17:08:14 * 
* * 
......................................... 

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

* 
U.S. ARMY CORPS OF ENGINEERS * 

* HYDROLOGIC ENGINEERING CENTER * 
609 SECOND STREET 

* 
* 

DAVIS, CALIFORNIA 95616 
* (916) 756-1104 
* 

McCorrnick Park Outfall 
ULTIMRTE OUTFALL ANALYSIS 

100-YEAR 6-HOUR EVENT 

5 I0 OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0 .  HYDROGRAPH PLOT SCALE 

IT HYDROGKAPH TIME DATA 
NMIN 1 MINUTES IN COMPUTATION INTERVAI 
IDATE 29APR 6 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 1440 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 29APR 6 ENDING DATE 
NDTIME 2359 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL .02 HOURS 
TOTAL TIME BASE 23.98 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 



****,*+,****** 
* 

6 KK * Sub04 Scottsdale Road and Sands North Townhouses 
* 
****,***,*+*+, 

SCS RUNOFF COMPUTATION 
Rainfall depth of 3.20 inches was not spatially reduced due to 
the small total drainage area of 24.12 acres 

9 IN TIME DATA FOR INPUT TIME SERIES 
JXMIN 15 TIME INTERVAL IN MINUTES 
JXDATE 29APR 6 STARTING DATE 
JXTIME 0 STARTING TIME 

SUBBASIN RUNOFF DATA 

8 BA SUBBASIN CHARACTERISTICS 
TAREA .02 SUBBASIN AREA 

PRECIPITATION DATA 

12 PB STORM 3.20 BASIN TOTAL PRECIPITATION 

INCREMENTAL PRFCIPITATION PATTERN 



1 6  LG GREEN AND AMPT LOSS RATE 
STRTL . 1 0  STARTING LOSS 
DTH ,525 MOISTURE DEFICIT 
PSIF 4 . 9 0  WETTING FRONT SUCTION 

1 7  UD SCS DIMENSIONLESS UNITGRAPH 
TLAG . 1 9  LAG 

UNIT HYDROGRAPH 
5 9  END-OF-PERIOD ORDINATES 

1. 3 .  6 .  l o .  1 4 .  2 0 .  2 6 .  3 2 .  3 6 .  3 9 .  
4 0 .  4 1 .  40 .  3 8 .  3 6 .  3 3 .  3 0 .  2 7 .  2 3 .  1 9 .  
1 7 .  1 4 .  1 3 .  11. 1 0 .  8 .  7 .  6 .  6 .  5 .  

4. 4 .  3 .  3 .  2 .  2 .  2 .  2 .  1. 1. 
1. 1. 1. 1. 1. 1. 0 .  0 .  0 .  0 .  
0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

HYDROGRAPH AT STATION Sub04 

TOTAL PAINFALL = 3 . 2 0 ,  TOTAL LOSS = . 2 3 ,  TOTAL EXCESS = 2 . 9 i  

PEAK FLOW TIME 

+ ICFSl fHR1 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 23.98-HR 

(CFSI 
+ 5 0 .  4 . 0 8  5 .  1. 1. 1. 

(INCHES) 2 . 9 6 5  2 .974  2 .974  2 .974  
(AC-FT) 3 .  3 .  3 .  3 .  

CUMULATIVE AREA = . 0 2  SQ M I  



fi_/*+****_*f* 

KK * Rte01 ' Routing Flow through Mccormick Park Grassed Area 
* + 
/f*_*****ll*** 

ROUTE HYDROGRAPH THROUGH EAST DITCH ALONG PARKING LOT 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INITIAL CONDITION 

RSVRIC -1.00 INITIAL CONDITION 
X .00 WORKING R AND D COEFFICIENT 

21 RC N O m L  DEPTH CHANNEL 
ANL .025 LEFT OVERBANK N-VALUE 

ANCH .025 MAIN CHANNEL N-VALUE 
ANR ,025 RIGHT OVERBANK N-VALUE 

RLNTH 670. REACH LENGTH 
SEL ,0215 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION 

CROSS-SECTION DATA 
-.- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK --- 

23 RY ELEVATION 1294.10 1294.00 1293.50 1293.00 1293.00 1293.50 1294.00 1294.10 
22 RX DISTANCE .OO .10 33.00 66.00 70.00 103.00 136.00 136.10 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE .OO .O1 .02 .04 .07 .10 .14 .19 .25 .31 
OUTFLOW .OO .45 2.00 5.04 9.96 17.09 26.75 39.23 54.82 75.53 

ELEVATION 1293.00 1293.06 1293.12 1293.17 1293.23 1293.29 1293.35 1293.41 1293.46 1293.52 

STORAGE .38 .45 .53 .62 .72 .82 .93 1.04 1.16 1.28 
OUTFLOW 103.17 135.04 171.43 212.58 258.72 310.07 366.84 429.25 500.53 578.69 

ELEVATION 1293.58 1293.64 1293.69 1293.75 1293.81 1293.87 1293.93 1293.98 1294.04 1294.10 

HYDROGRAPH AT STATION R t e O l  

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 23.98-HR 

+ (CFS) (HRI 
(CFSI 

+ 49. 4.12 5. 1. 1. 1. 
I INCHES) 2.961 2.974 2.974 2.974 



PEAK STORAGE TIME 

PEAK STAGE TIME 

+ (FEET) IHR) 
1293.44 4.12 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 23.98-HR 

0. 0. 0. 0. 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 23.98-HR 

1293.13 1293.03 1293.03 1293.03 

CUMULATIVE AREA = .02 SQ MI 

* * * * * * * * * * * * * a  

* 
24 KK Sub03 * Mccorrnlck Park Grassed Area 

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

SCS RUNOFF COMPUTATION 

SUBBASIN RUNOFF DATA 

26 BA SUBBASIN CHARACTERISTICS 
TAREA .01 SUBBASIN AREA 

PRECIPITATION DATA 

12 PB STORM 3.20 BASIN TOTAL PPZCIPITATION 

13 PI INCREMENTAL PRECIPITATION PATTERN 



27 LG GREEN hND AMPT LOSS RATE 
STRTL .i8 STARTING LOSS 
DTH .25 MOISTURE DEFICIT 
PSIF 4.90 WETTING FRONT SUCTION 
XKSAT .25 HYDRAULIC CONDUCTIVITY 
RTIMP 9.80 PERCENT IMPERVIOUS AREA 

28 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG .08 LAG 

UNIT HYDROGRAPH 
25 PIND-OF-PERIOD ORDINATES 

8. 24. 50. 7 2 .  80. 76. 65.  

1. 1. 0. 0. 0. 

s** ***  * * *  * + %  * * *  

HYDROGRAPH AT STATION Sub03 

TOTAL RAINFALL = 3.20, TOTAL LOSS = 1.32, TOTAL EXCESS = 1.88 

PEAK ?LOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 23.98-HR 

+ (CFSI (HR) 
(CFS) 

+ 4 7 .  4.00 3. 1. 1. 1. 
(INCHES) 1.878 1.878 1.818 1.878 



(AC-FT) 1. 1. 

CUMULATIVE AREA = .01 SQ MI 

* * * * * * * a * * * + * *  

* * 
29 KK * COMOl Combined Flaw @ Outfall 3-12"X301 CMP/averflow Weir (RR Embanbent) 

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

Combined Flow @ Outfall 3-12"X301 CMP/overflow Werr (RR Embanbent) 

31 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION COMOl 

PEAK FLOW TIME MAXIMUM AVEPAGE FLOW 
6-HR 24-HR 72-HR 23.98-HR 

+ ICFSI IHR) 
(CFSI 

+ 88. 4.03 8. 2. 2. 2. 
(INCHES I 2.460 2.469 2.469 2.469 
IAC-FTI 4. 4. 4. 4. 

CUMULATIVE AREA = .03 SQ MI 

% * * * * * * * * * * + * *  
* 

32 KK RteOi * ROUTING OF FLOW, 3-iZ"X31' CMP/averflow Weir IRR Enbankmentl 

**************  
ROUTE HYDROGRAPH THROUC-H 3-12"X313 CMP/overflow Welr (RR Embankment) 

HYDROGRAPH ROUTING DATA 

34 RS STORAGE ROUTING 



PEAK FLOW 

+ (CFSl 

+ 79. 

PEAK STORAGE 

+ (AC-FTI 
1. 

PEAK STAGE 

NSTPS 1 NUMBER OF SUBREACHES 
ITYP ELEV TYPE OF INITIAL CONDITION 

RSVRIC 1291.70 INITIAL CONDITION 
X .OO WORKING RAND D COEFFICIENT 

STORAGE .O .1 . 8  1.8 

ELEVATION 1291.70 1293.00 1294.00 1294.60 

DISCHARGE 0. 5. 13. 215. 

HYDROGRAPH AT STATION RteOl 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(HRI 
(CFSI 

4.08 8. 2. 2. 
(INCHES) 2.451 2.469 2.469 
(AC-FT) 4. 4. 4. 

TIME 

TIME 

IHRl 
4.08 

MAXIMUM AViRAGE STORAGE 
6-HR 24-HR 72-HR 

CUMULATIVE AREA = .03 SQ MI 

f / *  * * *  * * *  + * f  * * /  fl* ***  * * *  * * *  t** * * f  *t* * f *  *i* f * *  * * *  **, * * *  * * *  i/. s** _ * r  i t *  *1. r * i  11. iii _ f *  il* 1 T I  * * *  _1* r * r  

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

38 KK SUB02 * Basin McCormick Park 
* 

**_*.********* 
SCS RUNOFF COMPUTATION 

SUBBASIN RUNOFF DATA 



4 0  BA SUBBASIN CHARACTERISTICS 
TAREA .OO SUBBASIN AREA 

PRECIPITATION DATA 

12 PB STORM 3.20 BASIN TOTAL PRECIPITATION 

13 PI INCREMENTAL PRECIPITATION PATTERN 
. oo  . o o  .oo .oo .oo 
.oo .oo .oo . oo  . o o  
. oo  .oo  . oo  . o o  . o o  
.oo .oo  .oo  .oo .oo 

41 LG GREEN AND AMPT LOSS RATE 
STRTL .15 STARTING LOSS 

DTH .25 MOISTTIRE DEFTCIT - ~ ---. - --.. ~ - -  

P S I F  4 . 9 0  WETTING FRONT SUCTION 
XKSAT .25 HYDRAULIC CONDUCTIVITY 
RT IMP 1 2 . 6 0  PERCENT IMPERVIOUS AREA 



42 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG .05 LAG 

UNIT HYDROGRAPH 
17 END-OF-PERIOD ORDINATES 

3. 11. 17. 17. 13. 8. 5. 3. 2 .  

HYDROGRAPH AT STATION SUB02 

TOTAL RAINFALL = 3.20, TOTAL LOSS = 1.27, TOTAL EXCESS = 1.93 

PEAK FLOW TIME 

+ (CFS) (HR) 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 23.98-HR 

CUMULATIVE AREA = .OO SQ MI 

* * * * t * * , * * * * t i  

* 
4 3  KK * IBR ' Final Runoff @ Outfall into East Ditch along Parking Lot 

* * i f f * * * * * + * * *  

COMBINED FLOW INTO EAST DITCH ALONG PARKING LOT 

45 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION IBR 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 23.98-HR 

+ (CFSI (HR) 
ICES) 



+ 82. 4.07 9. 2. 2. 2. 
(INCHES I 2.418 2.434 2.434 2.434 
(AC-FTI 4. 4. 4. 4. 

CUMULATIVE AREA = .03 SQ MI 

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

46 KK * Rte02 Routing Flow through East Ditch along Parking Lot 
* 

******%**,*%** 

ROUTE HYDROGRAPH through East Ditch along Parking Lot 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INITIAL CONDITION 

RSVRIC -1.00 INITIAL CONDITION 
X .00 WORKING R AND D COEFFICIENT 

NORMAL DEPTH CHANNEL 
ANL .022 LEFT OVERBANK N-VALUE 
ANCH ,022 MAIN CHANNEL N-VALUE 
ANR ,022 RIGHT OVERBANK N-VALUE - - 

RLNTH 510. REACH LENGTH 
SEL ,0023 ENERGY SLOPE 

ELMAX .O M A X .  ELEV. FOR ~TORAGE/OUTFLOW CALCULATION 

CROSS-SECTION DATA --- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK --- 
51 RY ELEVATION 1233.10 1293.00 1292.00 1231.00 1291.00 1292.00 1293.00 1293.10 
50 RX DISTANCE .OO .10 5.00 9.50 10.50 15.00 20.00 20.10 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE .OO .OO .O1 .01 .02 .02 .03 .04 .05 .06 
OUTFLOW .OO .10 .40 .93 1.76 2.92 4.45 6.41 8.82 11.72 

ELEVATION 1291.00 1291.11 1291.22 1291.33 1291.44 1291.55 1291.66 1291.77 1291.88 1291.99 

STORAGE .08 .09 .11 .13 .15 .17 .19 .21 .24 .26 
OUTFLOW 15.92 20.78 26.31 32.55 39.55 47.34 55.95 65.41 75.76 87.47 

ELEVATION 1292.10 1292.22 1292.33 1292.44 1292.55 1292.66 1292.77 1292.88 1292.99 1293.10 



HYDROGRAPH AT STATION Rte02 

PEAK FLOW TIME 

+ (CES! IHR! 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 23.98-HR 

I INCHES! 2.417 2.434 2.434 2.434 
(AC-FT! 4. 4. 4. 4. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 23.98-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 23.98-HR 

+ (FEET! (HR! 
1293.02 4.10 1291.66 1291.18 1291.18 1291.18 

CUMULATIVE AREA = .03 SQ MI 

* * * * * * * * * f * * * *  

* 
52 KK * SUB01 * Parking Lot 

* 
+** * * * * * * *+** *  

SCS RUNOFF COMPUTATION 

SUBBASIN RUNOFF DATA 

54 BA SUEBASIN CHARACTERISTICS 
TAREA . G O  SUBBASIN AREA 

PRECIPITATION DATA 

12 PB S T O W  3.20 BASIN TOTAL PRECIPITATION 

INCREMENTAL PRECIPITATION PATTERN 



GREEN AND AMPT 
STRTL 
DTH 
PSIF 

XKSAT 
RTIMP 

LOSS RATE 
.06 STARTING LOSS 
.25 MOISTURE DEFICIT - - 

4.90 WETTING FRONT SUCTION 
.25 HYDRAULIC CONDUCTIVITY 

85.40 PERCENT IMPERVIOUS AREA 

56 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG .05 LAG 

UNIT HYDROGRAPH 
18 END-OF-PERIOD ORDINATES 

6. 1 9 .  34. 36. 31.  21. 1 3 .  9 .  6. I 
2 .  2. 1. 1. 0. 0. 0. 0. 



HYDROGRAPH AT STATION SUB01 

TOTAL RAINFALL = 3.20, TOTAL LOSS = .21, TOTAL EXCESS - 2.99 

PEAK FLOW TIME 

+ (CFS) IHRI 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 23.98-HR 

(CFS) 
+ 18. 4.00 2. 0. 0. 0. 

(INCHES) 2.991 2.994 2.994 2.994 

CUMULATIVE AREA = .00 SQ MI 

++** * * * * * * * *+*  

57 KK IBR Final Runoff @ Indian Bend Road & Exst 2-E'x4'CBC 

* - i t - * * * * **** ,  

COMBINED FLOW FROM PARK AND PARKING LOT @ Indian Bend Road 

59 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION I B R  

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 23.98-HR 

+ ICFSl (HRI 

(INCHES I 2.482 2.506 2.506 2.506 
(AC-FTI 5. 5. 5. 5. 

CUMULATIVE AREA = .04 SQ MI 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 



OPERXTION STATION 

HYDROGRAPH AT 
+ sub04 

ROUTED TO 
+ RteOl 
+ 

HYDROGRAPH AT 
+ Sub03 

ROUTED TO 
+ RteOl 
* 

2 COMBINED AT 
+ IBR 

ROUTED TO 
+ Rte02 
+ 

2 COMBINED AT 
+ IBR 

FLOW PEAK AREA STAGE MAX STAGE 
6-HOUR 24-HOUR 72-HOUR 

***  NORMAL END OF HEC-1 ***  



EASTE 



Hydrologic Data 
Hayen Road Intersection 

(1) Refer to Exhibit 3B. 
(2) Minimum T, is set at 5 minutes 



Indian Bend Road Improvements 
Time of Concentration (Travel Time Methodology) 

Proiect Information: 
Date: 4/29/2007 

Project Name: Indian Bend Road Improvements Design: DNJ 
Drainage Area: Area 8AICB-86 Check: 

Sheet Flow Component 

I 3 I 
Upstream Elev. fl 

Downstream Elev. fl 
Length ft 
Slope 

In 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Elev 

Length mift ft 
Slope fffft 

Tsha~~ow 

Oaen Channel Flow 

Tchanne~ = 1 3.54 1 I min c a n  T m i n  

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Bamk Sideslopes 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

Time of Concentation (T,) = Tsheet + T~ha~low + T~hanne l  

v l m i n  * Use Minimum of 5 minutes 

Velocity 1.65 1 I lfps 

1 
Swale 

1287.61 
1285.93 

350 
0.0048 
0.024 
0.5 
0.02 
25.0 

0.75 
3.16 
0.24 

ft 
ft 
ft 
fffft 

ft 
fVft 3:l H to V 
ft 

ft2 
ft 
ft 

2 3 



Indian Bend Road Improvements 
Time of Concentration (Travel Time Methodology) 

Proiect Information: 

Project Name: Indian Bend Road Improvements 

Drainage Area: Area 8BICB-90 

Date: 412912007 
Design: DNJ 
Check: 

Sheet Flow Component 

Upstream Elev fl 
Downstream Elev. fl 

Length fl 
Slope Wfl 

n 

Pz,,,,, 

Shallow Concentrated Flow 

Paved 

Upstream Elev 
Downstream Elev 

Length 
Slope 

Unpaved 

Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Bamk Sidesiopes 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

~ -- 

1 
Swale 

1285.93 
1284.86 

175 
0.0061 
0.024 
0.5 
0.02 
25.0 

0.75 
3.16 
0.24 

Velocity 1.86 1 I 

Tchannel = ) 1.57 1 1 min Tchannel = v l m i n  

e 
Time o f  Concentation (T,) = T s h e ~  + Tshal~aw + T~hanne l  

m m i n  * Use Minimum of 5 minutes 



Indian Bend Road lmprovements 
Time of Concentration (Travel Time Methodology) 

I 
I Proiect Information: 

Project Name: Indian Bend Road Improvements 
Drainage Area: Area 91CB-106 

Date: 412512006 
Design: DNJ 
Check: 

Sheet Flow Component 

Upstream Elw. 
Downstream Elev. 

Length 

Slope 
n 

P2-p 2Chr 

Tsheet 0.05 1 min 

Shallow Concentrated Flow 

Paved 

Tsheet = m m i n  

Unpaved 

Upstream Elev 
Downstream Elev ft 

Length ft 
Slope ftfft 

Tshe~i,, I' min 

Open Channel Flow 

c. e o f  Concentation (T,) = Tsh,,, + Ts,,,,,, + Tch,",,~ 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

F l r n i n  * Use Minimum of 5 minutes 

Velocity 2.01 I I lfps 

Tch,nn,~ = I 3.73 1 I min Tchanne~ = 1 v m i n  

ft 
ft 
ft 
ftlft 

ft 
fvft 
ft 

ft2 
ft 
ft 

1 
Gutter 
1287.2 
1286 
450 

0.0027 
0.015 
0.5 

0.02 
25.0 

6.25 
25.50 
0.25 

2 3 



Indian Bend Road lmprovements 
Time of Concentration (Travel  Time Methodology) 

Project Information: 

Project Name: Indian Bend Road lmprovements 
Drainage Area: Area 101CB-104 

Date: 4/25/2006 
Design: DNJ 
Check: 

Upstream Elev. 
Downstream Elev. 

Length 
Slope 

n 

Tsheet 1 0.05 min 

Shallow Concentrated Flow 

Paved Unpaved 

Upstream Elev 
Downstream Eiev ft 

Length ft 
Slope ftlft 

e e  of concentation (Tc) = Trheet + Trnala. + Tchan.l 

m m i n  * Use Minimum of 5 minutes 

T s ~ I , ~  = 1 m 1 n  
Open Channel Flow 

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

Velocity 3.30 1 1 l fps 

Tchanne1 = ( 1.82 1 min Tchannel =-milmin 

ft 
ft 
ft 
fVft 

ft 
ftlft 
ft 

ft2 
ft 
ft 

1 
Gutter 
1286.1 

1283.51 
360 

0.0071944 
0.015 
0.5 
0.02 
25.0 

6.25 
25.50 
0.25 

2 3 



Indian Bend Road Improvements 
Time of Concentration (Travel Time Methodology) 

Proiect Information: 

Project Name: lndian Bend Road Improvements 
Drainage Area: Area 11 

Date: 412512006 
Design: DNJ 
Check: 

Sheet Flow Com~onent 

Upstream Elev 

Downstream Elev 

Length 
Slope 

Shallow Concentrated Flow 

Paved 

1 I 2 I 3 
Upstream Elev ft 

 owns stream Elev I I I Ift 
Length I 

O ~ e n  Channel Flow 

 owns stream Elev 1 1285 1 I Ift 

Channel Type 
U~stream Elev 

Length 

Depth 
Transverse Slope 0.02 fffft 

Spread 25.0 

Area 6.25 
Wetted Perimeter 25.50 
Hydraulic Radius 0.25 

Velocity 2.52 1 I lfps 

Gutter 
1289.6 

Tchanne~ = ( 7.29 1 min 

ft 

Unpaved 

.me of Concentation (T.) = Tsheet + T s ~ ~ I I ~ ~  + Tchanne1 

m m i n  



Indian Bend Road lmprovements 
Time of Concentration (Travel Time Methodology) 

Project Information: 

Project Name: Indian Bend Road lmprovements 

Drainage Area: Area 12 

Sheet Flow Component 

Upstream Elev. R 
Downstream Elev fl 

Length ft 
Slope Wfl 

n 
P2.yr24.hr in 

Shallow Concentrated Flow 

Paved 

Downstream Elev I I I Ift 

1 I 2 

Length 
Slope 

3 

Open Channel Flow 

Upstream Elev I ft 

Velocity 2.39 1 I l f ~ s  

Channel Type 
Upstream Elev 

Downstream Elev 
Length 
Slope 

Roughness Value 
Depth 

Transverse Slope 
Spread 

Area 
Wetted Perimeter 
Hydraulic Radius 

Tchannel = I 8.87 1 min 

Date: 4/25/2006 
Design: DNJ 
Check: 

Tsheet = m m i n  

Unpaved 

ft 
ft 
ft 
fffft 

ft 
fffft 
f t  

ft2 
ft 
ft 

1 
Gutter 
1289.8 
1285 
1272 

0.0038 
0.015 
0.5 
0.02 
25.0 

6.25 
25.50 
0.25 

e r n e  of Concentation (T.) = T s k e t  + T s u a  + T o n ,  

2 3 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: Area 8AICB-86 
Location: 
Project No.: 2444553 Station: 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
Residential - Single Family 
(Rl-7 - 7000 sq. fV lot) 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

year 
A1 acres 
A2 acres 

feet 
feet 
feet 
% 

A3 

Total(A) 

Design Computations: Design Frequency 

Time of Concentation 
Rainfall Intensity (I) - see Figure 4-4 
Runoff Coefficient (C) 

0.55 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

0.55 

Computed By: DNJ Date: 4/29/2007 

Checked By: Date: 

CW 

' Runoff Coefficients for 25.. 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 
and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 

2 
The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

0.55 

or alleys. 

0.55 

0.51 

1.03 

0.51 

1.71 

0.51 

1.40 

0.55 

0.56 

2.21 

0.55 

acres 

cfs 

0.61 

2.74 

0.64 

3.19 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Project: Indian Bend Road Improvements Concentration Point: Area 8BICB-90 

Location: 
Project No.: 2444553 Station: 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
Residential - Single Family 
(Rl-7 - 7000 sq. ft/ lot) 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

A2 I I I I I acres 
A3 acres 

feet 
feet 
feet 
% 

Design Computations: Design Frequency 

Computed By: DNJ Date: 4/29/2007 

Weighted Runoff Coefficient (C,) c, 
Peak Discharge Q, = C,IA(F) 

Checked By: Date: 

' Runoff Coefficients for 25-, 50- and 100-year storm frequencies were derived using adjustment famrs of 1 .lo. 1.20 

and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Mariwpa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

0.51 

0.28 

0.51 

0.38 

0.51 

0.46 

0.56 

0.59 

0.61 

0.74 

0.64 

0.86 cfs 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Indian Bend Road Improvements Concentration Point: Area 91CB-106 

Project No.: 23444553 Station: 
Name of Stream Watershed 

Design Data: Design Frequency 

Drainage Area 
Hayden Road 
Right-of-way 
Median 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

year 
A1 acres 
A2 acres 
A3 acres 

I I I I I 
Total (A) 0.761 0.76) 0.761 0.761 0.761 0.76 

I I I I I 

Design Computations: Design Frequency 

* f Concentation 
all Intensity (I) - see Figure 4-4 

Runoff Coefficient (C) 

year 
min 
inlhr 

c1 
c2 

c3 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

Computed By: DNJ 

Checked By: 

Cw 

Date: 4/29/2007 

Date: 

' Runoff Coefficients for 25.. 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way, 

or alleys. 

0.92 

2.52 

0.92 

3.45 

0.92 

4.22 

0.94 

5.08 

0.95 

5.84 

0.95 

6.53 cfs 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Indian Bend Road Concentration Point: Area 1 OICB-104 
ion: 4": 

Project No.: 234444553 Station: 
Name of Stream Watershed N A 

Design Data: Design Frequency 

Drainage Area 
Hayden Road 
Right-o-way 
Median 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

year 
A1 acres 
A2 acres 
A3 acres 

feet 
feet 
feet 
a/.. 

Total (A) 

Design Computations: Design Frequency 

I I I I I 
0.601 0.601 0.601 0.601 0.601 0.60 

I I I I I 

f Concenl 
intensity (I) - see Figure 4-4 3.71 5.01 6.1 1 - - ,  - .  .. 

nt (C) Runoff Coefficie~ 

I I I I I I 
f Coefficient (C,) 0.951 0.951 0 951 Weighted Runof 

Peak Discharge Q, = C,IA(F) 

Computed By: DNJ Date: 4/29/2007 

Checked By: Date: 

1 
Runoff Coefficients for 25.. 50- and 100-year storm frequencies were derived using adjustment fawrs of 1.10. 1.20 

and 1.25, respectively, applied to the 2-10 year values with an upper limit of 0.95. 
2 

The ranges of runoff wefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Mariwpa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way. 

or alleys. 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Indian Bend Road Improvements Concentration Point: Area 11 

Project No.: 23444553 Station: 
Name of Stream Watershed N A 

Design Data: Design Frequency 

Drainage Area 
Residential - Single Family 
(RI-7 - 7000 sq. fV lot) 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

year 
A1 acres 

acres 
acres 

I I I I I 
Total (A) 6.221 6.221 6.221 6.221 6.221 6.22 

I I I I 

Design Computations: Design Frequency 

year 

T* 
f Concentation min 

Ra all Intensity (I) - see Figure 4-4 inlhr 
Runoff Coefficient (C) CI 

c2 

c3 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) cfs 

Computed By: DNJ Date: 4/29/2007 

Checked By: Date: 

' Runoff Coefficients for 25.. 50- and 100-year storm frequencies were derived using adjustment facors of 1.10. 1.20 

and 1.25. respectively, applied to the 2-10 year values with an upper limit of 0.95. 

The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards specified in the 

zoning ordinances for Maricopa County 

Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street and right-of way. 

or alleys. 



HYDROLOGIC DESIGN DATA RECORD - RATIONAL METHOD 
(Figure 4-3 Hydrologic Design Data Record - Rational Method) 

Design Data: Design Frequency 

Drainage Area 
Residential - Single Family 
(RI-7 - 7000 sq. fU lot) 

Drainage Length 
Elevations: 

Top of Drainage Area 
At Structure 

Drainage Area Slope 
Hydrologic Soil Group 

Design Computations: 

f Concentation 
Intensity (I) - see Figure 4-4 

Runoff Coefficient (C) 

Weighted Runoff Coefficient (C,) 

Peak Discharge Q, = C,IA(F) 

I I 

Total (A) 6.881 6.881 6.881 6.881 6.881 6.88 
I I I I I 

AZ 
A3 

I I I I I 
I I feet 

Design Frequency 

I I I I I 
I I I I I 

acres 
acres 

Computed By: DNJ Date: 4/29/2007 

Checked By: Date: 

' Runoff Coefficients for 25.. 50- and 100-year storm frequencies were derived using adjustment facors of 1.10.1.20 

and 1.25. respectively. applied to the 2-10 year values with an upper limit of 0.95. 
2 

The ranges of runoff coefficients shown for urban land uses were derived from lot wverage standards specified in the 

zoning ordinances for Maricopa County 
3 

Runoff coefficients for urban land uses are for lot wverage Only and do not include the adjacent street and rlght-of way. 

or alleys. 

c2 

c3 

Cw 0.51 

10.35 

0.51 

14.21 

0.51 

16.88 

0.56 

22.58 

0.61 

28.00 

0.64 

32.72 cfs 



Hydrolow 

Awendix C - Time Of Concentration 

6.C.1 Introduction 

Travel time (I'd is the time it takes runoff to travel from one location to another in a watershed 
(subreach) and is a component of time of concentration (T,), which is the time for runoff to travel 
from the hydraulically most distant point of the watershed to a point of interest within the 
watershed. T, is computed by summing all the travel times for consecutive components of the 
drainage conveyance system. 

Following is a discussion of procedures and equations for calculating time of concentration and 
travel time. 

6.C.2 Time Of Concentration 

The time of concentration, which is denoted as T, ,is defined as the time required for a particle of 
m o f f  to flow from the hydraulically most distant point in the watershed to the outlet or design 
point. Factors that affect the time of concentration are the length of flow, the slope of the flow path, 
and the roughness of the flow path. For flow at the upper reaches of a watershed, rainfall 
characteristics, most notably the intensity, may also influence the velocity of the runoff. 

The time of concentration equals the sum of the travel times on each segment of the principal 
flow path, accordingly, it is useful to describe the segments of flow paths. Sheet flow occurs in the 
upper reaches of a watershed. Such flow occurs over short distances and at shallow depths prior to 
the point where topography and surface characteristics cause the flow to concentrate in rills and 
swales. The depth of such flow is usually 20 to 30- (3H in to I in) or less. Concentrated flow is 
runoff that occurs in rills and swales and has depths on the order to 40 to 100 mrn (1.5 in to 4 in). 
Part of the principal flow path may include pipes or small streams. The travel time through these 
segments would he co~nputed separately. Velocities in open channels are usually determined 
assuming bank-h11 depths. 

The following equation represents the time of concentration which is the sum of the travel times 
(T, ) values for the various consecutive flow segments: 

Where T, = time of concentration, h 
m = number of flow segments 
Tun = travel time segment, h 

6.C.3 Travel Time, T, 

Water moves through a watershed as sheet flow, shallow concentrated flow, open channel flow, 
or some combination of these. The type that occurs is a function of the conveyance system and is 
best determined by field inspection. 

October 2000 ConnDOT Drainage Manual 



6.C-2 

6.C.4 Sheet-Flow Travel Time, Tt 

Hydrology 

Sheet flow is a shallow mass of runoff on a plane swface with the depth uniform across the 
sloping surface. Typically flow depths will not exceed 30mm (1 in). Such flow occurs over 
relatively short distances, rarely more than about 91.41~ (300 ft), but most likely less than 46m 
(150 ft). Sheet flow rates are commonly estimated using the NRCS TR-55 (1986) variation of the 
kinematic wave equation: 

Where Tt = travel time, h 
n = Manning's roughness coeff~cient (values of n can be obtained from Table C. 1) 
L = flow length, m (ft) 
S = slope of the hydraulic grade line (land slope), mfm (We) 
PZ = 2 year, 24 hour rainfall depth, mm (in) (See Table B-I.) 

TR-55 recommends an upper limit of L=91.4m (300 ft) for using Equation 6.C.2, although others 
have suggested that 91.4111 (300 ft) is too long of a flow length for Connecticut so engineering 
judgement should be used when selecting the flow length. 

• Travel time is the ratio of flow length to flow velocity: 

Where: Tt = travel time, h 
L = flow length, m (ft) 
V = average velocity, m/s (Ws) 

3600 = conversion factor from seconds to hours. 



Table C-1 Mannings's Roughness Coefficient (n) for Overland Sheet Flow* 

* Values obtained from NRCS TR-55 (1986) and McCuen (1989). 

** When selecting n for woody underbrush, consider cover to a height of about 25mm (lin). 
This is the only part of the plant cover that will obstruct sheet flow. 

6.C.5 Shallow Concentrated Flow Travel Time 

After a maximum of 91.4 m (300 ft), sheet flow usually becomes shallow concentrated flow. 
The average velocity for this flow can be detennined fiom equations 6.C.4 and 6.C.5, in which 
average velocity is a function ofwatercourse slope and type of channel. 

Unpaved (V = 16.1345(~)~') 
Paved (V = 20.3284(s)O.3 

Where: V = average velocity, d s  (ft/s) 
s = slope of hydraulic grade line (watercourse slope), d m  (Mt) 

These two equations are based on the solution of Manning's equation with different assumptions 
for n (Manning's roughness coefficient) and r (hydraulic radius, m (ft)). For unpaved areas, n is 
0.05 and r is 0.12 m (0.4 ft); for paved areas, n is 0.025 and r is 0.06 m (0.2 ft). 

After determining average velocity, use equation 6.C.3 to estimate travel time, T, for the shallow 
concentrated flow segment. 

ConnDOT Drainage Manual 



6.C-4 Hydrolopj 

6.C6 Open Channel Row Travel Time 

Open channels are assumed to begin where surveyed cross section information has been 
obtained, where channels are visible on aerial photographs, or where blue lines (indicating streams) 
appear on United States Geological Survey (USGS) quadrangle sheets. Manning's equation or 
water surface profile information can be used to estimate average flow velocity. Average flow 
velocity is usually determined for bank-full elevation but may change with respect to stream reach. 

Manning's equation is 

v =An = ( 1 . 4 9 p  sln)/n) 

where: V = average velocity, m/s (ft/s) &.'" 
r = hydraulic radius, m (ft) (equal to alp,) 2,s 
a = cross sectional flow area, m2 (ftz) 5 - 
p, = wetted perimeter, m (it) %&. 
s = slope of the hydraulic grade line (watercourse slope), m/m (M) 
n = Manning's roughness coefficient (see Appendix A of Chapter 8, Culverts and Table 

7-1 of Chapter 7, Channels) 
After average velocity is computed using equation 6.C.6, Tt for the channel segment can be 

estimated using equation 6.C.3. 

6.C.7 Reservoir O r  Lake Flow Travel Time 

Sometimes it is necessary to compute a Tt for a watershed,&aving a relatively large body of water 
in the flow path. In such cases, Tt is computed to the ups,& end of the lake or reservoir, and for 
the body of water the travel time is computed using t h e t i o n :  

A 

i 
Where: V, = the wave velocity across the wpter, m/s (Ws) 

g = 9.81m/s'(32.2ft/s2) /.' 

One must not only provides for estimating @avel time 
across the lake outlet. It does not account for the travel 

spillway storage and the reservoir 
to the travel time across the lake. 

by the storage routing 
with much open water, 

open water), Manning's 
King's Handbook of 
Hunter Rouse, John 



Time of Concentration Worksheet (Page 2 of 3) 

Channel flow Segment 7 1  
ID 

Cross sectional flow area, a m2 (ft2) 

Wetted perimeter, p, 

Hydraulic radius, r = alp, m (ft) 

Channel slope, s d m  (ft/ft) 

Manning's roughness 
coeff., n (Table 7-1 & 
Append. A, Ch. 8) 
Average velocity, v d s  (Ws) 
(Equation 6.C.6) 
Flow length, L In (ft) 

Travel Time, Tt h 
(Equation 6.C.3) 

October 2000 

Channel Section ID 
Schematic 
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Channel Section ID 
Schematic 



Time of Concentration Worksheet (Page 3 of 3) 

Resenior or lake flow 
ID 

20 Mean depth of lake or 
reservoir, Dm : T n + H = m  

21 Wave velocity across the m/s (Ws) 
water, V, 

22 Travel time, TI h 
(Equation 6.C.3) 

Total T, = (add TI in steps 6, 11,19, and 22) .................................. 
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