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1.0 EXECUTIVE SUMMARY 

1.1 Project Background 

The East Mesa Area Drainage Master Plan (ADMP) (FCD #95-32) was completed by 

Dibble & Associates in July 1998 for the Flood Control District of Maricopa County 

(FCDMC). Siphon Draw Detention Basin, Sunland Springs Channel (Meridian Road 

Collection System), and Elliot Road Channel were among the recommended 

improvements with high priorities. Since the completion of the ADMP, development has 

occurred which impacts the facilities that were recommended. In 2003, Wood, Pate1 & 

Associates, Inc. was contracted to provide pre-design plans for the Siphon Draw 

Drainage Improvements which include Siphon Draw Detention Basin, Meridian Road 

Collection System, and Elliot Road Channel Phase 2 (&om 104'~ St. to Meridian Road). 

The project study limits are approximately from the 104' Street alignment to the west, 

Elliot Road to the south, the CAP Canal to the east and Baseline Road to the north The 

project lies within the Cities of Mesa (Maricopa County) and Apache Junction (Pinal 

County). Project alignment is shown on Plate 1. 

The major goal of the Siphon Draw Drainage Improvements is to intercept flood water at 

Meridian Road to protect properties being developed to the west. This requires an 

interception system along Meridian Road leading to Elliot Road. An ouffall system 

would be constructed along Elliot Road to carry these flows to an existing 78" diameter 

piped outfall that carries flows to the west. Because the estimated flows reaching the 

Elliot Road-Meridian Road intersection are above 2,000 cfs, and because the capacity of 

the existing outfall west of 1 0 4 ~  Street is 508 cfs, flow attenuation is needed. 

The ADMP recommended a single basin at the northeast corner of Elliot Road and 

Meridian Road to attenuate the flows downstream from that point. The ADMP also 

recommended no flow be sent down Siphon Draw Wash west of Meridian Road. 

The objectives of this pre-design study were to investigate alternatives for providmg 

flood protection west of Meridian Road along the project corridor. Specifically, this pre- 

design study modified the ADMP hydrologic model to include the changes in land use 

into the existing drainage systems; revised the model hydrologic conditions in Pinal 
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County; evaluated the ADMP-recommended improvements of Siphon Draw Drainage 

System; identified potential detention basin locations and sizes; determined appropriate 

collection and conveyance system locations, alignments, cross sections, and Right-Of- 

Way (ROW) requirements east of the 104' Street alignment; and developed probable cost 

estimates for each of the alternatives. The pre-design study also investigated various 

conveyance cross-sections for each segment of the conveyance system. Design plans 

were prepared for the preferred alternative to the 20% level. 

The Flood Control District of Maricopa County is the lead agency for this project. Other 

study stakeholders include the City of Mesa, the City of Apache Junction, and Maricopa 

County Department of Transportation (MCDOT). 

1.2 Development of Alternatives 

One of the major constraints to the alternative development is the detention basin 

location. Potential detention basins must be located within Pinal County since there is no 

land available at desired locations within Maricopa County. 

A total of seven options were evaluated for detention basins within Pinal County. Four of 

them include a single basin as recommended by the ADMP located at the northeast 

comer of Elliot Road and Meridian Road. Two options include two basins and one 

option includes three basins. Some of the options required berms to meet the storage 

requirements; however these berms are not jurisdictional dams. Each option includes 

approximately 30% increase in land area over what is needed for storage to allow varying 

side slopes and other kinder and gentler treatments. 

The Meridian Road Collection System was recommended by the ADMP and was 

described as "Sunland Springs Channel." This channel is located on the east side of 

Meridian Road alignment extending Erom about 3,400 R north of the Guadalupe Road 

alignment south to the proposed Siphon Draw Basin. The main purpose of this channel is 

to collect surface runoff Erom areas east of Meridian Road and convey it to south into the 

proposed Siphon Draw Basin drainage system. Flows into the channel vary Erom location 

to location and are different for different detention basins options. Therefore, open 

channel andlor pipe can be used for different portions of the system. The primary 

differences are the cross sections, lining material, and longitudinal slopes. The selection 
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of Collection System options does not have significant impact on hydrologic modeling. 

Therefore, the preferred option for Collection System can be determined relatively 

independent of hydrologic modeling. 

The Siphon Draw Basin Outfall System was recommended by the East Mesa ADMP and 

was described as "Elliot Channel (Phase 2)" in the recommended design report. This 

system is located adjacent to Elliot Road and runs from the Siphon Draw Detention Basin 

to the 104'~ Street alignment. The main purpose of this system is to convey discharge 

from the Meridian Road Collection System and Siphon Draw Basin to the Elliot Road 

Channel Phase 1 storm drain. 

Siphon Draw Wash Corridor is designed to convey up to 758 cfs flow from Meridian 

Road to Mountain Road through the Meridian Pointe development. Since the 

downstream reach from Mountain Road to 104~ Street has capacity, though not as great 

as upstream, Siphon Draw Wash is proposed to be one of the drainage corridors 

evaluated for the alternative analysis. Five options were evaluated for the Outfall System 

which included different drainage element combinations. 

The number of possible combined drainage systems (alternatives) of the Meridian Road 

Collection System, Detention Basins, and Outfall System is very high. Seven alternatives 

were formulated by the combinations of seven detention basin options and five outfall 

system options. The Outfall System Option 5 was combined with Detention Basin 

Options 5, 6, and 7. 

1.3 Hydrologic Modeling 

The hydrologic analysis was performed using HEC-1 software. As per the Scope of 

Work, three base HEC-1 models were prepared: a HEC-1 model for Elliot Basin and 

Outfall Channel; a HEC-1 model for the corrected future conditions without SiphonDraw 

Drainage Improvements; and a HEC-1 model for the post project conditions. Seven 

HEC-1 hydrologic models were developed for the seven alternatives of the post project 

conditions. Existing condition land uses were assumed within P i  County, and future 

condition land uses were used within Maricopa County. 
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1.4 Evaluation of Alternatives 

The probable cost to implement each alternative was estimated to assist with alternative 

selection. Among all the detention basin options evaluated within Pinal County, the 

option that best fulfills the goals of the project and had the lowest total cost is Option 7. 

Other criteria or objectives considered in the alternative selection include safety, agency 

acceptance (City of Mesa and FCDMC), low maintenance efforts, and environmental 

impacts. 

For the five Outfall System options evaluated within Maricopa County, Option 5 is 

preferred despite a slightly higher cost associated with this outfall system since it would 

provide benefits to the City of Mesa's proposed water treatment plant west of Meridian 

Pointe. For the three Collection System options evaluated within Pinal County, the 

combination of pipe and concrete channel is preferred in conjunction with detention basin 

Option 7. 

1.5 Preferred Alternative 

The preferred alternative of the Siphon Draw Drainage Improvements include drainage 

elements of two detention basins (Siphon Draw Basin and Gnadalupe Basin), the 

Meridian Road Collection System, Siphon Draw Wash, and the Elliot Road storm drain. 

The preliminary opinion of probable cost for the preferred alternative is $19,190,000. 

Exhibit A shows the preliminary design plans. 

1.6 Conclusions and Recommendations 

The recommended drainage system alternative is Alternative 7 which is the combination 

of Detention Basin Option 7, Collection System Option 3, and Outfall System Option 5. 

Currently a 72" pipe is proposed along Elliott Road. It may be feasible to reduce this 

pipe to 66" in the final design by having a better understanding of the local hydrology 

and utility conflicts. 

The detention basin footprint includes a variable side slope type detention basin. The 

basin bottom area is big enough to allow various sport fields including soccer, softball, 

basketball, etc. Depending upon the needs of the communities, the basin footprint can be 

reshaped to accommodate a combination of sport activities in both basins. At that time, 

the basins shape can be reconfigured to maintain a kinder and gentler character for these 
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areas. The proposed basin site includes approximately 30% more area than simple basin 

needs to allow for these considerations. 

This report includes only an RGRCP as a choice for the pipe material. There are a 

number of locations where alternative material types can be explored to reduce the 

improvement costs. 

A potential for fissure activity exists about 1 to 1.5 miles east of the Meridian Road 

alignment. Although no detailed data is available at the time of this report, the final 

design should review the best available data and incorporate appropriate measures to 

address the fissure or subsidence issue. It is possible that cast in place pipe (CIPP) may 

not be appropriate as an alternate pipe material due to potential subsidence. 
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2.0 INTRODUCTION 

2.1 Description 

The East Mesa Area Drainage Master Plan (ADMP) (PCD #95-32) was completed by 

Dibble & Associates in July 1998 for the Flood Control District of Maricopa County 

(FCDMC). Siphon Draw Detention Basin, Sunland Springs Channel (Meridian Road 

Collection System), and Elliot Road Channel were among the recommended 

improvements with high priorities. Since the completion of the ADMP, development has 

occurred which impacts the facilities that were recommended. In 2003, Wood, Pate1 & 

Associates, Inc. was contracted to provide prsdesign plans for the Siphon Draw 

Drainage Improvements which include Siphon Draw Detention Basin, Meridian Road 

Collection System, and EUiot Road Channel Phase 2 (from 104' St. to Meridian Road). 

The downstream drainage system, Elliot Road Channel Phase 1, has been constructed for 

the ultimate conditions. 

2.2 Purpose 

The objectives of this predesign study were to modify the ADMP hydrologic model to 

include the changes in land use into the existing drainage systems; revise the model 

hydrologic conditions in Pinal County; evaluate the ADMP-recommended improvements 

of Siphon Draw Drainage System; identify potential detention basin locations and sizes; 

and determine appropriate collection and conveyance system locations, alignments, cross 

sections, and Right-of-way (ROW) requirements east of the 1 0 4 ~  Street alignment. The 

predesign study investigated alternatives for providing flood protection west of Meridian 

Road along the project corridor and developed probable cost estimates for each of the 

alternatives. The pre-design study also investigated various conveyance cross-sections 

for each segment of the conveyance system. Design plans were prepared for the 

preferred alternative to the 20% level. 

2.3 Agencies 

The Flood Control District of Maricopa County is the lead agency for this project. Other 

study stakeholders include the City of Mesa, the City of Apache Junction, and Maricopa 

County Department of Transportation (MCDOT). 
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3.0 STUDY AREA 

3.1 Location 

The project limits are approximately from the 104' Street alignment to the west, Elliot 

Road to the south, the CAP Canal to the east and Baseline Road to the north. The project 

lies within the Cities of Mesa (Maricopa County) and Apache Junction (Pinal County). 

The ADMP recommended Siphon Draw Basin is located at northeast comer of Meridian 

Road and Elliot Road. The Meridian Road Collection System follows the Meridian Road 

alignment north of the Siphon Draw Basin, adjacent to the Sunland Springs Village 

development. The Siphon Draw Basin Outfall System is adjacent to Elliot Road i5om the 

Siphon Draw Basin at Meridian Road to the 1 0 4 ~  Street alignment. Plate 1 shows the 

project location. 

3.2 Characteristics 

The contributing watershed to the Siphon Draw Basin and Outfall System extends 

northeast of the basin towards the CAP Canal, which forms the east watershed boundary. 

The Meridian Road collection system forms the west watershed boundary. The 

watershed area comprises largely undeveloped natural desert with slopes of 

approximately 1.8 percent toward the south and west. The Siphon Draw Wash runs 

through the watershed from east to south and west. The wash crosses Meridian Road 

about 1,200 ft north of Elliot Road, and bisects the Meridian Pointe development west of 

Meridian Road. Two CAP Canal overchutes carry significant surface water runoff from 

areas north of the Canal into the project watershed. Before the Sunland Springs 

developments, these flows continued southwesterly and crossed Meridian Road 

alignment into Siphon Draw Wash at the 1 0 4 ~  Street alignment. With the development . 
of Sunland Springs, however, an open channel has been constructed between Baseline 

Road and the north l i t  of the Meridian Pointe development along the Meridian Road 

alignment. This is parallel with the proposed Meridian Road Collection System which 

collects flows into Siphon Draw Basin. On the south side of the CAP Canal south 

overchute, an earth dike and an earthen road were constructed which modified the natural 

flood water path on the south area. The following pictures show some of these features. 

rrweslpn SfKdvHef,ort tor 
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Elliot Road detention basins and outfall channel (storm drain) have been constructed at 

the downstream limit of the project (104' Street alignment) to the ultimate conditions 

described in the East Mesa ADMF'. 

Meridian Road bounds the Meridian Pointe property to the east. A drainage collection 

channel is located on the west side of Meridian Road on the east side of the development 

to intercept flows fiom the east. Meridian Road adjacent to Meridian Pointe is elevated 

above natural gromd. At the main branch of Siphon Draw Wash, a 2-lO'x4' concrete 

box culvert with a design flow of 393 of3 has been constructed across Meridian Road 

An additional 1-lO'x3' concrete box culvert has been constructed to intercept flow from a 

tributary to Siphon Draw Wash (design flow 241 cfs). Pipe culverts at two locations (one 

to the nortb of Siphon Draw Wash, another to the south of Siphon Draw Wash) have also 

been built to receive flows from local small washes. The following pictures show some 

of these drainage improvements. 
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3.3 utilitiea 

The main wet utility conflict inElliot Road is a 16-inch water line. The water line is 30 ft 

north of centerline west of Signal Butte Road and 30 ft south of centerline between 

Signal Butte Road and Meridian Road There are water services connected to the 16-inch 

line between Signal Butte Road and Meridian Road that feed subdivisions on the north 

side of Elliot Road There is also a waterline within Meridian Road that goes nortldsouth 

and connects into the Elliot Road waterline and a waterline at Mountain Road that goes 

south fiom the Elliot Road waterline. The Meridian Road 12-inch waterline is 

approximately 40.5 ft west of the centerline north of Elliot Road. Based on City of Mesa 

utility maps, there does not appear to be any sewer conflicts within Elliot Road or 

Meridian Road. Exkting dry utilities such as, gas, electricity, and, cable were not 

reviewed within this scope of work. 

3.4 Jurisdictional Delineation 

A few washes within the study watershed may be jurisdictional Waters of the US. A 

preliminary U.S. Army Corps of Engineers' Section 404 jurisdictional delineation was 

performed for the Siphon Draw Wash and other washes in the project area, east of 

Meridian Road, by the FCDMC for project planning purposes. The delineation 
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represents our understanding of characteristics of the Waters of the U.S. and how they 

apply to the site as it exists today. Only the U.S. Army Corps of Engineers can make the 

final determination as to whether or not the washes are jurisdictional. Refer to Plate 2 for 

the preliminary delineation. 

3.5 FEMA FIRM Panel 

Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) 

Panel 040077 0125D (Pinal County), dated March 5, 1990, has designated this portion of 

the Siphon Draw Wash as Special Flood Hazard Area Zone A: 

Zone "A" is defmed as: A special flood hazard area inundated by 100-year 

flood. No base flood elevations determined 

No FIRM Panel is published for Siphon Draw Wash west of Meridian Road alignment 

within Maricopa County. See Plate 3 for the Effective FEMA FIRM Panel of the project 

area. 
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4.0 PREVIOUS STUDIES 

This section briefly describes studies and reports that contain information pertinent to this project. 

4.1 East Mesa ADMP 

Dibble & Associates, East Mesa Area Drainage Master Plan -Recommended Design 

Report (FCD #95-32). JuZy 1998. The FCDMC initially prepared the hydrology for the 

existing condition and then moditied the existing condition hydrology to incorporate the 

selected design hydrologic criteria and the future condition land use from the new MAG 

1997 land use maps. Dibble and Associates then revised the FCDMC-supplied 

hydrology to reflect changes in flow routing £ram the planned channels, storm drains, and 

detention basins. This study included the preliminary design plans that descnied planned 

improvements, project costs, and special issues to be considered during final planning 

and design. Siphon Draw Drainage Improvements were recommended by this study and 

described as "Sunland Springs Channel & Siphon Draw Detention Basin'' and "Elliot 

Channel (Phase Z)." 

- . .  
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4.2 Elliot Road Detention B a s h  and Outfall Channel 

Wood, Pate1 & Associates, Inc., Elliot Road Detention Basins and Outfall Channel (FCD 

#98-44), March 2000. These improvements were also identified and recommended by 

the East Mesa ADMP. They were described as "Elliot Detention Basin" and "Elliot 

Channel (Phase 1)" in the recommended design report. Ti& project performed channel 

alternative analysis, and prepared final design plans and special provisions for the Elliot 

Road Detention Basins and Outfall Channel. That drainage system included detention 

basins, inlet works, outlet works, and the outfall pipe f?om the detention basins along 

Elliot Road to the downstream side of Ellsworth Road where the pipe daylights in its 

historical drainage corridor. The upstream improvement limit of the storm drain is the 

south side of Elliot Road at the 104' Street alignment. 
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Meridian Pointe project where the computed water surface elevations exceed the natural 

bank elevation Several culverts were construoted to route flows east to west across 

Meridian Road. 
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4.4 Meridian Road Access Control and Corridor Improvement Study 

URS, Meridian Road Access Control and Corridor Improvement Study - Draji Technical 

Memorandum No. 8: Alternative Development and Evaluation. June 2004. The purpose 

of Technical Memorandum No. 8 was to document the evaluation of alternatives 

considered for the Meridian Road Access Control and Corridor Improvement Study. 

Information obtained from adjacent jurisdictions and stakeholders was used in 

conjunction with MCDOT design guidelines and criteria to develop and evaluate the 

alternatives. The projected 2010 and 2020 traffic volumes were applied to evaluate the 

interim and ultimate facility needs. 

I 
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5.0 DEVELOPMENT OF ALTERNATIVES 

5.1 Constraints to the Drainage System Alternatives 

Siphon Draw Drainage Improvements are part of the recommended regional drainage 

system by the East Mesa ADMP. Some of the recommended improvements have already 

been implemented in conjunction with area developments. Therefore, there are some 

constraints or requirements to the proposed drainage system alternatives: 

A) Elliot Road detention basins and outfall channel (storm drain) have been 

constructed at the downstream limit of the project ( 1 0 4 ~  Street). The design flow 

for the system at this point for the 78" pipe is 508 cfs as established by the 

ADMP based on the ultimate conditions of the watershed. The storm drain pipe 

invert elevation is 1,429.0 R and the design hydraulic grade line is 1,436.4 A at 

the 1 0 4 ~  Street alignment. 

B) The const~cted East Detention Basin located on the west side of the 1 0 4 ~  

alignment has a storage volume of 35 ac-ft with design water surface elevation of 

1,439.0 ft. 

C) Since the Meridian Pointe subdivision has been built and Siphon Draw Wash 

bisects this subdivision, the design conveyance capacity of the Siphon Draw 
' f ,  

Wash within this reach limits the amount of flow that can be bypassed from east 

of Meridian Road. 

D) Potential detention basins must be located within Pinal County since there is no 

land available at desired locations within Maricopa County. 

E) The designed detention basins should be able to be bled-off by gravity flow 

within a 36-hour period and meet the Arizona Department of Water Resources' 

non-jurisdictional requirement. 

5.2 Potential Drainage Elements 

Following is a list of the potential major drainage elements identified for alternatives 

analysis of the project. For the feasibility analysis, some common elements such as 
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inlets, culverts, manholes, utility relocations, splitter/diversion structures and minor 

drainage elements have been excluded. It should be noted that Siphon Draw Basin was 

the only basin proposed in the ADMF' recommended design report. However, during the 

preliminary alternatives review process Woodmatel was instructed by the FCDMC to 

include other detention basins options. Four potential detention basin sites were 

identified and evaluated as follows: 

Element A: Siphon Draw Detention Basin; 

Element B: Guadalupe Detention Basin, 

Element C: Detention Basin at south of the CAP Canal north overchute; 

Element D: Detention Basin at south of the CAP Canal south overchute. 

The specific basin location, size, bottom elevation, high water elevation, and their 

combinations can vary for different alternatives. Other major drainage elements are: 

Element E: Meridian Road Collection System which can be concrete channel, 

earthen channel, pipe, or a combination of channel and pipe; 

Element F: Bypass Storm Drain along Meridian Road between Siphon Draw Wash 

and Elliot Road; 

Element G: Elliot Road Storm Drain between Meridian Road and west of Mountain 

Road; 

Element H: Elliot Road Storm Drain between west of Mountain Road and the 1 0 4 ~  

Street alignment; 

Element I: Siphon Draw Wash between Meridian Road and Mountain Road; 

Element J: Siphon Draw Wash between Mountain Road and the 1 0 4 ~  Street 

alignment; 

Element K: Mountain Road Channepipe; 

Plate 4 shows all of the major drainage system elements. 

5.3 Detention Basins Options within Piial County 

A total of seven options were evaluated for detention basins within Pinal County. Four of 

them include a basin as recommended by the ADMP located at the northeast corner of 

Elliot Road and Meridian Road. Two include two basins: the first one is located at the 

northeast corner of Elliot Road and Meridian Road; the second one is located at northeast 

corner of Meridian Road and Guadalupe Road alignments. One of the options include 
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three basins: the first one is located at the northeast corner of Elliot Road and Meridian 

Road north of the Siphon Draw Wash; the second one is located at south of the CAP 

Canal north overchute; and the third one is located at south of the CAP Canal south 

overchute. The basins were designed with variable side slopes of 4:l to 8:l. Some of the 

options required berms along the downstream perimeter of the basin to meet the storage 

requirements; however these berms are not jurisdictional dams. Each option is further 

described below. Table 3A shows the basin geometric data for all detention basins 

options. 

5.3.1 Single Basin Options 

There are four options using a single basin. The differences are based on relative 

depth af the resulting floodpool and the relative elevation of the basin bottom. 

The lower floodpool options can be contained using natural ground levels; but by 

adding berms a deeper floodpool can be achieved. The options having a higher 

basin bottom can be bled-off by gravity though Siphon Draw Wash; while 

options having a lower basin bottom gain basin volume and can be bled-off 

through the storm drain pipe only. 

In each case, the single basin is located at the northeast corner of Elliot Road and 

Meridian Road, and is designed as an offline basin. Each option includes 

approximately 30% increase in land area over what is needed for storage to allow 

varying side slopes and other kinder and gentler treatments. Plates 5 to 8 show 

the general location and preliminary design parameters of the basin for these four 

options. The main features of the four single basin options are shown as follows: 

Option Description Area Storage Water Basin 
No. A c  Ac-Ft. Surface Bottom 

Elev., Ft. Elev., Ft 
1 Low Floodpool, Low Bottom 38 160 1494.0 1487.0 

2 High Floodpool, High Bottom 49 160 1496.0 1491.0 

3 High Floodpool, Low Bottom 29 160 1496.0 1487.0 

4 Low Floodpool, High Bottom 83 160 1494.0 1491.0 

. . .  
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5.3.2 Two-Basin Option 1 

This option is Detention Basin Option 5 and includes two detention basins. This 

option is different from the ADMP recommendation The fist  basin is located 

east of Meridian Road and north of the Siphon Draw Wash in consideration of 

404 permit issues; the second one is located at the northeast corner of Meridian 

Road and Guadalupe Road alignments. Both basins will be operated as off-line 

basins. Surface runoff from the CAP Canal north overchute and contributing 

areas northeast corner of Meridian Road and Guadalupe Road alignments will be 

collected near this detention basin. Some base flow will bypass to the south 

through the Meridian Road Collection System. The peak flow above the base 

flow will be diverted into the proposed Guadalupe Basin Runoff from the CAP 

Canal south overchute and the local drainage areas between Guadalupe Basin and 

Siphon Draw Basin will be collected by the Meridian Road Collection System 

and concentrated upstream of Siphon Draw Basin. There, the base flow will 

bypass to the west through the Siphon Draw Wash andlor to the south within a 

storm drain along Meridian Road to the Elliot Road storm drain. The peak flow 

above the base flow will be diverted into the proposed Siphon Draw Basin. The 

proposed design water surface elevation of the Siphon Draw Basin is 1,496.0 & 
the proposed Siphon Draw Basin average bottom elevation is 1,490.0 ft; the 

estimated total flood storage is 80 ac-R; and the estimated total land requirement 

is about 24 acres including approximately 30% land for kinder and gentler 

purposes. The proposed design water surface elevation of the Guadalupe Basin 

is 1,520.0 R; the proposed Guadalupe Basin average bottom elevation is 1,510.0 

ft; the estimated total flood storage is 90 ac-% and the estimated total land 

requirement is about 18 acres including approximately 30% land for kinder and 
\ 

gentler purposes. Plate 9 shows the general locations and preliminary design 

parameters of these two basins. 

5.3.3 Three-Basin Option 

This option is Detention Basin Option 6 and consists of three detention basins. 

The first basin is located east of Meridian Road and north of the Siphon Draw 

Wash in consideration of 404 permit issues; the second basin is located south of 

the CAP Canal north overchute; and the third basin is located south of the CAP 

Canal south overchute. All three basins will be operated as off-line basins. The 
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base flow from CAP Canal north overchute will bypass to the southwest through 

natural drainage path to Meridian Road Collection System. The peak flow above 

the base flow will be diverted into the proposed basin. The base flow from CAP 

Canal south overchute will bypass to the southwest through the existing wash to 

the Meridian Road Collection System. The peak flow above the base flow will 

be diverted into the proposed basin south of the CAP Canal south overchute. 

Surface runoff from the local drainage areas between the CAP Canal and Siphon 

Draw Basin will be collected by the Meridian Road Collection System and 

concentrated north of the Siphon Draw Basin. The base flow will bypass to the 

west through Siphon Draw Wash andfor to the south through a storm drain along 

Meridian Road to the Elliot Road storm drain. The peak flow above the base 

flow will be diverted into the proposed Siphon Draw Basin. The proposed design 

water surface elevation of the Siphon Draw Basin is 1,496.0 tt; the proposed 

Siphon Draw Basin average bottom elevation is 1,490.0 R; the estimated total 

flood storage is 90 ac-ft; and the estimated total land requirement is about 27 

acres including approximately 30% land for kinder and gentler purposes. The 

proposed design water surface elevation of both basins at south of the CAP Canal 

is 1,568.0 ft; the proposed average bottom elevation of both basins at south of the 

CAP Canal is 1,562.0 ft; the estimated total flood storage for each of the two 

basins south of the CAP Canal is 40 ac-ft; and the estimated total land 

requirement for each of the two basins south of the CAP Canal is about 12 acres 

including approximately 30% land for kinder and gentler purposes. Plate 10 

shows the general locations and preliminary design parameters of these three 

basins. 

5.3.4 Two-Basin Option 2 

This option is Detention Basin Option 7 and is quite similar to Detention Basin 

Option 5. The second basin is located at the northeast comer of Meridian Road 

and Guadalupe Road alignments. However, the first basin is moved to south of 

Siphon Draw Wash and is located at the northeast comer of Elliot Road and 

Meridian Road. This basin location is more cost effective since the natural 

ground south of the Siphon Draw Wash is a few feet lower than that north of the 

Siphon Draw Wash. Both basins will be operated as off-line basins as described 

in Section 5.3.2. The proposed design water surface elevation of the Siphon 
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Draw Basin is about 1,495.5 R; the proposed Siphon Draw Basin average bottom 

elevation is 1,487.0 8; the estimated total flood storage is 80 ac-ft; and the 

estimated total land requirement is about 19 acres including approximately 30% 

land for kinder and gentler purposes. The proposed design water surface 

elevation of the Guadalupe Basin is 1,520.0 ft; the proposed Guadalupe Basin 

average bottom elevation is 1,510.0 ft; the estimated total flood storage is 90 ac- 

R; and the estimated total land requirement is about 19 acres including 

approximately 30% land for kinder and gentler purposes. Plate 11 shows the 

general locations and preliminary design parameters of these two basins. 

5.4 Collection System Options within Pinal County 

The Meridian Road Collection System was recommended by the ADMP and was 

described as "Sunland Springs Channel." This channel is located on the east side of 

Meridian Road alignment extending from about 3,400 ft north of the Guadalupe Road 

alignment south to the proposed Siphon Draw Basin The main purpose of this channel is 

to collect surface runoff from areas east of Meridian Road and convey it to south into the 

proposed SiphonDraw Basin drainage system. Flows into the channel vary from location 

to location and are different for different detention basins options. Therefore, open 

channel andlor pipe can be used for different portions of the systep. Three options were 

proposed and each of them is further described below. Please note that this collection 

system will be part of the Siphon Draw Drainage Improvements no matter what detention 

basin options are selected. The primary differences are the cross sections, lining material, 

and longitudinal slopes. The selection of Collection System options does not have 

significant impact on hydrologic modeling. Therefore, the preferred option for 

Collection System can be determined relatively independent of hydrologic modeling. 

Table 3B shows the collection channel geometric data for all options. 

5.4.1 Option 1 -Concrete Channel 

This option consists of constructing a 6-inch thick concretelined channel with 

landscaping in the overbank areas. The channel typically has 2:l side slopes, and 

will provide at least 2.0 feet of freeboard. It will be at a longitudinal slope of 

0.45%, and will have a maximum flow velocity of 15 ftls. The channel bottom 

width varies with design flows fiom segment to segment. 
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5.4.2 Option 2 -Earthen Channel 

The native earth channel will be in a natural setting including kinder and gentler 

features. It would require drops to maintain sub-critical flow conditions and 

maximum allowable flow velocity requirement. The proposed channel slope is 

0.18% with 4:l side slopes, and minimum of 1.0 ft of freeboard. The maximum 

permissible velocity is estimated to be 4.0 Ws based on preliminary soil data 

analysis. The channel bottom width varies with design flows from segment to 

segment. This option would require large land acquisition and multiple drop 

structures to meet ECDMC design requirements. 

5.4.3 Option 3 - Pipelconcrete Channel 

Since the flows are reduced significantly upstream of the channel for options 

with two or three detention basins, pipe is a feasible option for portion of the 

Collection System. Some combination of pipe and concretelined channel may 

be more cost-effective than a single type of construction to meet the site specific 

design grades, inverts, covers etc. 

5.5 Outfall System Options within Maricopa County 

The Siphon Draw Basin Ontfall System was recommended by the East Mesa ADMP and 

was described as "Elliot Channel (Phase 2)" in the recommended design report. This 

system is located adjacent to Elliot Road and runs from the Siphon Draw Detention Basin 

to the 104'~ Street alignment. The main purpose of this system is to convey dischdge 

from the Meridian Road Collection System and Siphon Draw Basin to the Elliot Road 

Channel Phase 1 storm drain. 

Siphon Draw Wash Corridor is designed to convey up to 758 cfs flow from Meridian 

Road to Mountain Road through the Meridian Pointe development. Since the 

downstream reach from Mountain Road to 1 0 4 ~  Street has capacity, though not as great 

as upstream, Siphon Draw Wash is proposed to be one of the drainage corridors 

evaluated for the alternative analysis. Five basic options, each having different 

combinations of drainage elements, were evaluated in this study and each of them is 

further described below. The storm drain sizes vary with the flows bypassed to the 

system. Table 3C shows the outfal1 system geometric data for all options. 
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5.5.1 Option 1 -Elements G,  H, I, and K 

This option consists of Elements G, H, I, and K. Surface runoff from areas east 

of Meridian Road will be collected by the Meridian Road Collection System and 

Siphon Draw Wash and concentrated at Meridian Road near Siphon Draw Basin. 

The base flow will bypass to west through Siphon Draw Wash (I) to Mountain 

Road, and then to the Elliot Road storm drain through channel Element K. The 

peak flow above the base flow will be diverted into the proposed Siphon Draw 

Basin which will be bled-off by pipe to the Elliot Road storm drain between 

Meridian Road and west of Mountain Road (G). The flows will be combined at 

west of Mountain Road and continue to the west through the Elliot storm drain 

(H) and tie into the Elliot Road storm drain Phase 1. Plate 12 shows the 

configuration of this option. 

5.5.2 Option 2 -Elements H, I, and K 

This option is quite similar to Option 1 described above except that Element G is 

eliminated. The proposed Siphon Draw Basin will be bled-off through the 

Siphon Draw Wash Drainage Corridor. Plate 13 shows the contiguration of this 

option. 

5.5.3 Option 3 -Elements F, G, and H 

This option does not use Siphon Draw Wash as a major drainage corridor except 

for receiving low base flows for Section 404 requirements. The Elliot Road 

storm drain is the only conveyance system. Surface runoff from areas east of 

Meridian Road will be collected by the Meridian Road Collection System and 

Siphon Draw Wash and concentrated at Meridian Road near Siphon Draw Basin 

The base flow will bypass to south through storm drain (F) to the Elliot Road 

storm drain. The peak flow above the base flow will be diverted into the 

proposed Siphon Draw Basin which will be bled-off by pipe to the Elliot Road 

storm drain (G), continue to the west through the Elliot Road storm drain (H) and 

tie into the Elliot Road storm drain Phase 1. Plate 14 shows the configuration of 

this option. 
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5.5.4 Option 4 -Elements G, H, I, and J 

This option uses both Siphon Draw Wash drainage corridor and the Elliot Road 

storm drain as the major conveyance systems. Surface runoff from areas east of 

Meridian Road will be collected by the Meridian Road Collection System and 

Siphon Draw Wash and concentrated at Meridian Road near Siphon Draw Basin 

The base flow will bypass to west through Siphon Draw Wash (I), and continue 

to west through Siphon Draw Wash (J) to Elliot East Detention Basin Inlet at 

1 0 4 ~  Street. The peak flow above the base flow will be diverted into the 

proposed Siphon Draw Basin which will be bled-off by pipe to the Elliot Road 

storm drain (G), continue to the west through the Elliot Road storm drain (H) and 

tie into the Elliot Road storm drain Phase 1. Plate 15 shows the configuration of 

this option. 

5.5.5 Option 5 - Elemepts F, G, H, I, and J 

This option is similar to Option 4 as described above which uses both Siphon 

Draw Wash drainage corridor and the Elliot Road storm drain as the major 

conveyance systems. Surface runoff from areas east of Meridian Road will be 

collected by the Meridian Road Collection System and Siphon Draw Wash and 

concentrated at Meridian Road near Siphon Draw Basin. A portion of the base 

flow will bypass to the south through the storm drain (F) to the Elliot Road storm 

drain A portion of the base flow will bypass to the west through Siphon Draw 

Wash (I), and continue to the west through Siphon Draw Wash (J) to Elliot East 

Detention Basin Inlet at 104& Street. The peak flow above the base flow will be 

diverted into the proposed Siphon Draw Basin which will be bled-off by pipe to 

the Elliot Road storm drain (G), continue to the west through the Elliot Road 

storm drain (H) and tie into the Elliot Road storm drain Phase 1. Plate 16 shows 

the configuration of this option. 

5.6 Hydrologic Modeling 

5.6.1 HEC-1 Base Models 

The hydrologic analysis was performed using HEC-1 software. The FCDMC 

originally prepared the base hydrologic model for the East Mesa ADMP in 1998, 

and later modified the existing condition hydrology to inqorporate the future 
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condition land use from the new MAG 1997 land use maps. Dibble and 

Associates then revised the FCDMC supplied hydrology to reflect changes in 

flow routing from the planned channels, storm drains, and detention basins for 

the recommended ADMP design report in 1998. Wood, Patel & Associates, Inc. 

further modified the hydrology for Elliot Road Detention Basins and Ou$xll 

Channel project in 2000. That project has already been constructed with its 

upstream storm drain limit at Elliot Road and 104'~ Street alignment, which is 

also the downstream limit of this pre-design study. 

As per the Scope of Work, three base HEC-I models were prepared: 

1) A HEC-1 model for Elliot Basin and Outfall Channel; 

2) A HEC-I model for the future conditions without Siphon Draw Drainage 

Improvements (pre-project conditions); 

3) A HEC-1 model for the future conditions with Siphon Draw Drainage 

Improvements (post-project conditions). 

The FCDMC provided the base models. The corrected future conditions HEC-1 

models were provided by the FCDMC (Cathy Regester, December 2003) with 

corrections for sub-basins 52, 56, 58, and 65A and without 100-year 2-hour on- 

site retention for these subbasins (within Pinal County). The HEC-I file name 

for the areas north of US 60 is WS2-NEM.DAT; and the HEC-1 file name for the 

areas south of US 60 is WS4-SEMR.DAT. The proposed condition model 

reflects the design of the SiphonDraw Drainage Improvements. 

Two overchutes carry flood water across the CAP Canal into subbasin 65A, 

where the Siphon Draw Basin will be located. The ADMP HEC-1 model 

assumed a storage routing and a constant base flow &om each of the overchutes 

into subbasin 65A. The FCDMC subsequently learned that the storage volume 

upstream of the overchutes is very small and the two overchutes (2-72" pipe 

each) have adequate capacity to carry the peak flows across the CAP Canal into 

subbasin 65A. Therefore, the updated HEC-1 model removed the storage routing 

operation for the overchute flows in order to accurately model the routing at the 

overchutes. 
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For the purpose of this pre-design study HEC-I model the FCDMC has agreed 

that it would be acceptable to make no physical divisions to any of the subbasins. 

Instead, flow diversions were used for any subbasin split flow evaluations. 

5.6.2 Formulating Alternatives 

The proposed condition model is a post project model that reflects the design of 

the Siphon Draw Drainage Improvements. Since there are so many drainage 

system elements and detention basins options, the number of possible 

combinations (alternatives) of the elements is very high. However, at the 

downstream limit of the project (104' Street), Elliot Road detention basins and 

outfall channel (storm drain) have been constructed, and the design flow for that 

system at this point is limited to 508 cfs for the 100-year storm. Therefore, the 

design flow to the outfall channel is also limited to the capacity of the existing 

drainage system. For the design and modeling purposes, therefore, the outfall 

system is relatively independent of the Siphon Draw Basin options. 

Since the Outfall System within Maricopa County is relatively independent of the 

Siphon Draw Basin and the Collection System options within Pinal County, a 

total of seven HEGl hydrologic models were developed in conjunction with 

seven basin options discussed in Section 5.3 for the post project conditions. The 

Outfall System Option 5 was combined with Detention Basin Options 5, 6,  and 7 

since it may be the preferred option due to the benefits it would provide the City 

of Mesa's proposed water .treatment plant west of Meridian Pointe and Elliot 

Road on-site drainage. 

As discussed previously, the selection of Collection System options does not 

have a significant impact on hydrologic modeling and the preferred alternative 

for Collection System can be determined after the hydrologic modeling is 

complete. 

Therefore, the combinations of seven detention basin options and five outfall 

system options formulate seven post project condition alternatives. 

. . .  
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5.6.3 Hydrologic Modeling of Alternatives 

As per the Scope of Work, thee base HEC-1 models were prepared: a HEC-I 

model for Elliot Basin and Outfall Channel; a HEC-1 model for the corrected 

(updated) future conditions without Siphon Draw Drainage Improvements @re- 

project conditions); and a HEC-1 model for the post project conditions. As 

discussed above seven HEC-1 hydrologic models were developed for the seven 

alternatives of the post project conditions. The HEC-1 models, drainage 

elements, and modeling conditions for all of the seven alternatives are 

summarized as follows: 

I 
I 
I 
I 
I 
a 
li 
I 
I 
I 
I 
I 
I 
I 
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HEC-1 Model Name 

FINAL8.DAT 

S60EM-BP.DAT 

S60EMAP1 .DAT 

S60EMAP2.DAT 

S6OEMAP3 .DAT 

S60EMAP4.DAT 

S60EMAPS.DAT 

S60EMAP6.DAT 

S60EMAP7.DAT 

Modelhg Conditions Major Drainage Elements 

Elliot Basin & Outfall Channel NIA 

Pre-project conditions NIA 

Alternative 1 A,E,G,H,I,&K 

Alternative 2 A,E,H,I ,&K 

Alternative 3 A,E,F,G,&H 

Alternative 4 A,E,G,H,I,&J 

Alternative 5 4 B, E, F, G, B 1, '4, J 

Alternative 6 A,C,D,E,F,G,H,I,& J 

Alternative 7 A,B,E,F,G,H,I,&J 

5.6.4 Modeling Results 

The entire East Mesa ADMP watershed is divided into two portions and modeled 

by two HEC-1 models separated by US 60. The original HEC-1 file name for the 

areas north of US 60 is WS2-NEM.DAT; and the HEC-1 file name for the areas 

south of US 60 is WS4-SEMR.DAT. These two files were provided by the 

FCDMC, and modified by Wood, Pate1 & Associates. The new HEC-1 file name 

for the areas north of US 60 is N60EM.DAT; and the HEC-1 file name for the 

areas south of US 60 is S60EMAP#.DAT where "#" indicates the number of the 

alternative. The hydrologic data connections between areas north and south of 

US 60 are provided by HEC data fde "N60EM.DSS." 



Cathy Regester (FCDMC) investigated what might happen to the proposed 

detention basins and downstream flows if the time of concentration were 

decreased due to possible channelization &om development. She concluded that 

although increased channeliition will have some impacts on the basins the 

impacts appear to be small and any potential rise in water surface elevation 

should be easily contained within the basin's freeboard. There were no impacts 

to the drainage system downstream of the Siphon Draw Basin. 

Table 1 summarizes the peak flows for all of the HEC-1 models at key 

concentration points. Note that the goal for the post-project conditions was that 

the peak flow should be less than or equal to 508 cfs at the project downstream 

limit of the Elliot Road storm drain at 1 0 4 ~  Street for all alternative models. 

Table 2 shows the design parameters for major drainage elements of all modeling 

alternatives. 

5.7 Probable Cost of Alternatives 

The probable cost to implement each alternative was estimated to assist with alternative 

selection. Certain common items to all alternatives were ignored in the cost estimation 

dyiug the feasibility study. It should be noted that the channel hydraulics was modeled 

using the normal depth method. Detailed hydraulic calculations were not performed at 

this level for drop structures, detention basins, and flow diversion structures. 

5.7.1 Land Acquisition Cost within Pinal County 

Land acquisition cost is one of the major costs associated with proposed drainage 

elements including both detention basins and channel land acquisition Plate 18 

shows the general plan of the area for the City of Apache Junction. The unit 

price for land acquisition within Pinal County is estimated to be $100,000 per 

acre according to the FCDMC. The estimated total land acquisition cost for each 

alternative is listed in Table 4, column 3. Detailed cost computation sheets for all 

alternatives are included in Appendix C. 

5.7.2 Construction Cost within Pinal County 

The probable cost of construction for each of the alternatives within Pinal County 

includes detention basin excavation, collection channel excavation, concrete 
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channel lining diversion structures, drop structures, and landscaping. The 

estimated total construction cost for each alternative is listed in Table 4, column 

2. Detailed cost evaluation sheets for a!J alternatives are included in Appendix C. 

5.7.3 Outfall System Cost Within Maricopa County 

The probable cost of construction for each of the alternatives within Maricopa 

County includes storm drain pipes, channel excavation, and manholes. The 

estimated total construction cost for each alternative is listed in Table 4, column 

5. Detailed cost evaluation sheets for all alternatives are included in Appendix C. 
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6.0 PREFERRED ALTERNATIVE SELECTION AND ONCLUSIONS 

6.1 Preferred Alternative 

Amoag all the detention basin options evaluated within Pinal County, the option that best 

fulfills the goals of the project and had the lowest total cost is Option 7. Other criteria or 

objectives considered in the alternative selection include safety, agency acceptance (City 

of Mesa and FCDMC), low maintenance efforts, and environmental impacts. 

For the three Collection System options evaluated within Piial County, the combination 

of pipe and concrete channel is preferred in conjunction with detention basin Option 7. 

Earthen channel was rejected since it would require large land acquisition and multiple 

drop structures to meet FCDMC design requirements. Preliminary cost estimates shown 

that earthen channel cost would be half million dollars more than that of concrete channel 

for options 1 to 4 as shown in Table 3. 

For the five Outfall System options evaluated within Maricopa County, Option 5 is 

preferred despite a slightly higher cost associated with this outfall system since it would 

provide benefits to the City of Mesa's proposed water treatment plant's site plan layout 

west of Meridian Pointe. It should be noted that each option would have a provision to 

maintain low flows within the Siphon Draw Wash drainage corridor for Section 404 

requirements and to collect flows from the local watershed for storms in excess of the 

100-year 2-hour event. The City of Mesa, in the review process, had expressed that they 

preferred options 3,4, and 5 since they do not have an open channel across the City Plant 

site. Considering Mesa's goals, Option 5 was selected since it meets the majority of 

Mesa's preferences. A pipe option is preferred if it is required to bring flow into the 

Flliot Road storm drain from Siphon Draw Wash. 

Alternative 7 is the combination of these selected options and is the preferred alternative 

of the drainage system. The preferred alternative is described further in detail in Section 

7 -Preliminary Design Plans. 

2 
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6.2 Conclusions 

The pre-design study included review and update of related reports and design plans for 

the Siphon Draw Drainage Improvements. As necessary, the East Mesa ADMP 

hydrologic models were modified to include the new developments into the existing 

drainage systems. It evaluated the recommended improvements of Siphon Draw 

Drainage System by the ADMF'. It also evaluated the detention basin locations and sizes, 

appropriate collection and conveyance system locations, alignments, cross sections, and 

ROW requirements east of the 1 0 4 ~  Street alignment. Peak flows at critical locations 

from three HEC-1 hydrologic models were presented: HEC-1 model for Elliot Basin and 

Outfall Channel; HEC-1 model for the corrected (updated) futnre conditions without 

Siphon Draw Drainage Improvements @re-project conditions); and HEC-1 models for 

the post project conditions. Seven options for detention basins within Pinal County were 

evaluated. Three options were evaluated for Meridian Collection System; and five 

options were analyzed for Siphon Draw Basin Outfall System. Probable costs were 

estimated for all of the alternatives and drainage elements. The preferred alternative was 

selected and analyzed. 
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7.0 PRELIMINARY DESIGN PLANS 

7.1 System Description of the Preferred Alternative 

The preferred alternative of the Siphon Draw Drainage Improvements include drainage 

elements of two detention basins: Siphon Draw Basin (element A) and Guadalupe Basin 

(element B), the Meridian Road Collection System (element E), bypass storm drain 

between Siphon Draw wash and Elliot Road (element F), the Elliot Road storm drain 

between Meridian Road and west of Mountain Road (element G), the Elliot Road storm 

drain between Mountain Road and 1 0 4 ~  Street (element H), and Siphon Draw Wash 

(elements I and J). The major drainage system elements for the preferred alternative are 

shown on Plate 17. The HEC-1 model for the preferred alternative is titled 

S60EMAP7.DAT, and it is included in this report. Its schematic is shown on Plate 19. 

The preliminary design plans and profiles at the pre-design study level for the preferred 

alternative are presented in Exhibit A. 

The Meridian Road Collection System consists of five segments: Guadalupe Basin inlet 

channel (Sta. 149+00 to Sta. 168+00), Guadalupe Basin bypass storm drain (36" to 42" 

pipe, Sta. 138+50 to Sta 149+00), 60" pipe storm drain (Sta. 127+00 to Sta. 138+50), 

102" pipe storm drain (Sta. 115+00 to Sta. 127+00), and Siphon Draw Basin inlet 

channel (Sta. 93+00 to Sta. 115+00). 

The Guadalupe Basin inlet channel receives flows from the north most areas of subbasin 

65a (See Plate 18) between the CAP Canal and Meridian Road including flow from the 

CAP Canal aorth overchute. The design flow for the channel is 855 cfs and the concrete 

channel bottom width is 15 fi. Flows from areas east of Guadalupe Basin are collected in 

a concrete swale and flows to the northwest into the inlet channel making the total flow at 

the basin inlet 984 cfs. A base flow of 50 cfs bypasses the basin and flows to the south 

through the Guadalupe Basin bypass storm drain (36" to 42" pipe) along Meridian Road, 

and the remaining flow of 934 cfs is diverted into Guadalupe Basin through a 105 ft wide 

spillway. A bleed-off flow of 54 cfs from the basin combines with the bypass flow in the 

storm drain at the southwest corner of the basin and continues south through the 60" pipe 

storm drain. The design flow for the local flow collection storm drain is 147 cfs which 

includes flow of 43 cfs from local areas east of Meridian Road. Grated catch basins will 

be provided at low points adjacent to the storm drain and collect these local flows. 
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The routed storm water from the CAP Canal south overchute flows into the 102" pipe 

storm drain between Sta. 115+00 and Sta. 127+00 via grated inlets. The design flow for 

this pipe is 780 cfs and includes both local area flows and the upstream storm drain flow. 

With additional flow into the collection system from northeast local areas, a pipe option 

south of Sta. 115+00 was found not to be feasible due to cover constraints. Therefore, a 

concrete open channel is designed for the Siphon Draw Basin inlet channel with a bottom 

width of 15 ft from Sta. 93+00 to Sta. 115+00 for the design flow of 1,033 cfs. 

Siphon Draw Wash and its tributaries collect flows from ateas east of Meridian Road and 

the flows concentrate east of Meridian Road and north of Siphon Draw Basin within 

Siphon Draw Wash Corridor (480 cfs). The combined total flow immediately upstream 

of the Siphon Draw Basin is 1,497 cfs. A base flow of 200 cfs bypasses the basin and 

flows to the west within Siphon Draw Wash. Another 200 cfs base flow bypasses the 

basin and flows to the south through storm drain element F (72" pipe) along Meridian 

Road from Sta. 83+29 to Sta. 92+69 to the Elliot Road storm drain. The remaining flow 

of 1,097 cfs is diverted into Siphon Draw Basin through a 120 ft wide spillway. 

The bleed-off flow of 70 cfs from Siphon Draw Basin combines with the bypass flow in 

the Meridian Road storm drain (72" pipe) at the southwest corner of the basin. The 

design flow for the entire storm drain system downstream of this point is 270 cfs. The 

Elliot Road storm drain continues to west from Meridian Road to 1 0 4 ~  Street alignment 

from Sta. 2+84 to Sta. 83-I-29. 

The bypass flow in Siphon Draw Wash Corridor from east of Meridian Road continues 

west within Siphon Draw Wash to 104" Street alignment. The total flow within Siphon 

Draw Wash at the 1 0 4 ~  Street alignment is about 653 cfs, including approximately 453 

cfs from local areas between 104'~ Street and Meridian Road. A base flow of 200 cfs will 

bypass the existing Elliot East Basin and be conveyed into the existing Elliot Road storm 

drain through the existing 104'~ Street channel and pipe culvert inlet structure (78" pipe 

with 24" opening). The remaining 453 cfs is diverted into the existing Elliot East Basin 

which was built with the Elliot Road Detention Basins and Outfall Channel project. It 

WOODPATEL 36 Pre-Design Study Reportfor 
Siphon Draw Drainage lmprovemenfs 

ConhacfNo. FCD 2003 C019 



should be noted that the Elliot Road storm drain inlet structure at 104' Street will need to 

be modified in order to achieve 200 cfs bypass capacity. 

The proposed 72" Elliot Road storm drain will t isin to the existing 78" Elliot Road storm 

drain at the 1 0 4 ~  Street alignment. The combined flow within the Elliot Road storm 

drain at 104' Street is 462 cfs, slightly lower than the downstream constructed storm 

drain capacity (508 cfs), which will improve the performance of the Elliot Road detention 

basins and outfall channel drainage system. 

7.2 Meridian Road Collection System 

As discussed previously, the Meridian Road Collection System consists of five segments: 

Guadalupe Basin inlet channel, Guadalupe Basin bypass s tom drain, local flow 

collection storm drain, CAP Canal south overchute flow collection storm drain, and 

Siphon Draw Basin inlet channel. 

The design flow for the Guadalupe Basin inlet channel is 855 cfs and the concrete 

channel bottom width is 15 ft. The side slope is 2: 1 (H: V), and the longitudinal slope is 

0.0024 ftlft. The design flow depth is 3.5 ft, the channel velocity is 11.2 Ws, and the 

specific energy is about 5.4 ft. 

The design flow for the Siphon Draw Basin inlet channel is 1,033 cfs and the concrete 

channel bottom width is 15 ft. The side slope is 2: 1 (H: V), and the longitudinal slope is 

0.0015 Wft. The design flow depth is 4.4 ft, the channel velocity is 10.0 Ws, and the 

specific energy is about 5.9 ft. 

The Guadalupe Basin bypass storm drain reinforced concrete pipe (RCP) varies from 36" 

to 42" and the design flow is 50 cfs. 

The local flow collection storm drain is a 60" RCP, and the design flow for the local flow 

collection storm drain is 147 cfs. 

The CAP Canal south overchute flow collection storm drain is a 102" RCP. The design 

flow for this pipe is 780 cfs. 

- , ' ,  
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Appendix B includes all the detailed hydraulic calculations for the open channels and 

StormCAD printout for the storm drain pipes. The preliminary design plans are shown in 

Exhibit A. 

7.3 Siphon Draw and Guadalupe Basins 

Guadalupe Basin is located at the northeast corner of Meridian Road and Guadalupe 

Road alignments. Siphon Draw Basin is located at the northeast corner of Elliot Road 

and Meridian Road. Both basins will be operated as off-line basins as described in the 

section of Two-Basin Option 1. 

The proposed design water surface elevation of the Siphon Draw Basin is approximately 

1,495.5 ft; the proposed average bottom elevation is 1,487.0 ft; the estimated total flood 

storage is 80 ac-ft; and the estimated total land requirement is about 19 acres including 

approximately 30% land for kinder and gentler purposes. A collection channel is 

proposed on the east side of the basin in order to collect and convey local flows in the 

Siphon Draw Wash from areas east of the basin. This channel needs to be designed in 

conjunction with the fmal design of the entire drainage system. The preliminary basin 

elevation, area, volume relationship, and earthwork estimates can be found in Appendix 

B. 

The proposed design water surface elevation of the Guadalupe Basin is 1,520.0 ft; the 

proposed average bottom elevation is 1,510.0 ft; the estimated total flood storage is 90 

ac-ft; and the estimated total land requirement is about 19 acres including approximately 

30% land for kinder and gentler purposes. A collection channel is proposed on the east 

and north sides of the basin in order to direct local flows to the inlet channel from areas 

east of the basin. This channel needs to be designed in conjunction with the final design 

of the entire drainage system. The preliminary basin elevation, area, volume relationship, 

and earthwork estimates can be found in Appendix B. The preliminary design plans for 

both of the basins are shown in Exhibit A. 

7.4 Elliot Road Storm Drain System 

The Elliot Road storm drain starts ffom the Siphon Draw Basin bypass pipe at Siphon 

Draw Wash and continues south to Elliot Road. The design flow for this segment of the 

storm drain is 200 cfs and the diameter of the pipe is 72". Then the storm drain turns 
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west and continues along Elliot Road to the 1 0 4 ~  Street alignment, where it ties into the 

existing 78" storm drain. The design flow for this segment of the storm drain is 270 cfs 

and the diameter of the pipe is 72". The combined flow within the existing Elliot Road 

storm drain at 1 0 4 ~  Street is 462 cfs. The constructed longitudinal slope varies from 

0.004 ft to 0.0073 Wft, and flow velocity ranges from 7.1 Ws to 12.1 Ws. Appendix B 

includes all the detailed StormCAD modeling printout for the storm drain pipes. The 

preliminary design plans are shown in Exhibit A. 

7.5 Meridian Road Box Culverts 

When Meridian Pointe subdivision was developed, several culverts were constructed to 

route the flow across Meridian Road: a 2-10'x4' box culvert at the Siphon Draw Wash, a 

lO'x3' box culvert at the south tributary of the Siphon Draw Wash, and a 2-24" pipe 

culvert at a local wash The lO'x3' box culvert and the 2-24" pipe culvert will be 

abandoned with the completion of this project. One cell of the 2-lO'x4' box culvert will 

be modified to a 5.7'x4' box culvert. An opening will be constructed on the top of the 

second cell of the box culvert and will be used as emergency spillway outlet of the 

Siphon Draw Basin. This box will be extended to east of Meridian Road and the Siphon 

Draw Basin berm with invert elevation of 1,488.4 ft at the inlet. Appendix B includes the 

detailed hydraulic design calculations and Exhibit A shows the preliminary design plans. 

7.6 Basin Diversion Structures 

As discussed previously, both Guadalupe Basin and Siphon Draw Basin will be operated 

as off-line basins. The design flow for Guadalupe Basin is 934 cfs and the broad-crested 

weir length is 105 ft. The weir crest elevation is 1518.0 ft and the headwater elevation is 

1520.2 R. Appendix B includes the detailed hydraulic design calculations and Exhibit A 

shows the preliminary design plans. 

The design flow for Siphon Draw Basin is 1,097 cfs and the broad-crested weir length is 

120 fl. The weir crest elevation is 1493.5 ft and the headwater elevation is 1495.7 ft. 

Appendii B includes the detailed hydraulic design calculations and Exhibit A shows the 

preliminary design plans. 

WOODIPATEL 39 Pr6besign Study Repor? for 
Siphon D m  Drainage Imp~ovement~ 

ControctNo. FCD 2003 C019 



7.7 Siphon Draw Wash Corridor 

Siphon Draw Wash bisects the Meridian Pointe subdivision, which is located west of 

Meridian Road. When Meridian Pointe subdivision was developed several culverts were 

constructed to route the flow across Meridian Road. The design 100-year peak flow is 

758 cfs for Siphon Draw Wash at the Meridian Road alignment. A manmade berm and 

concrete cutoff wall were constructed where the computed water surface elevations 

exceed the natural bank elevation of the wash. The Siphon Draw Wash main channel 

remains in its natural condition in compliance with the U.S. Army Corps of Engineers 

Section 404 Permit requirement. An existing HEC-RAS model has used to evaluate the 

hydraulics of the wash included various peak flows routing as well as different "n" value 

considerations. It was concluded that with a significant reduction in the peak flow (from 

758 cfs to 200 cfs) for the post-project condition, the high water elevation will be lowered 

through the Meridian Pointe subdivision. 

7.8 Preliminary Landscape Concept 

The preliminary landscape concept is provided to ensure that various factors are 

considered and included as an integral part of the overall design process of the Siphon 

Draw Drainage Improvements. The key components of this flood control project 

landscape include: 

1) Preservation of the existing indigenous vegetation, where possible; 

2) Restoration and rsvegetation of all surface areas disturbed as a result of flood 

control improvements; 

3) Providing opportunities for fuhue recreation amenities, which may include 

facilities like multi-use trails, pedestrian nodes, and access control poiats; 

4) Integration of aesthetic grading and sculptural earth forms as part of channel 

and basins grading; 

5) Establishing transitional areas to enhance the visual quality of the corridor and 

provide landscape buffers between adjacent future developments. 

7.9 Probable Cost of Construction 

The preliminary opinion of probable cost for the preferred alternative is summarized in 

Table 5. The preliminary opinion of probable cost for the preferred alternative is 

$19,190,000. 
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8.0 FINAL DESIGN - ISSUES AND RECOMMENDATIONS 

The recommended drainage system alternative is Alternative 7 which is the combination of 

Detention Basin Option 7, Collection System Option 3, and Outfall System Option 5. 

Currently a 72" pipe is proposed along the Elliott Road alignment. It may be feasible to reduce 

this pipe to 66" in the final design by having a better understanding of the local hydrology and 

utility conflicts. 

The detention basin footprint includes a variable side slope type detention basin. The basin 

bottom area is big enough to allow various sport fields including soccer, softball, basketball, etc. 

Depending upon the needs of the communities, the basin footprint can be reshaped to 

accommodate a combination of sport activities in both basins. At that time, the basins shape can 

be reconfigured to maintain a kinder and gentler character for these areas. The proposed basin 

site includes approximately 30% more area than simple basin needs to allow for these 

considerations. 

This report includes only an RGRCP as a choice for the pipe material. There are a number of 

locations where alternative material types can be explored to reduce the improvement costs. 

A potential for fssure activity exists about 1 to 1.5 miles east ofthe Meridian Road alignment. 

Although no detailed data is available at the time of this report, the f m l  design should review the 

best available data and incorporate appropriate measures to address the fissure or subsidence 

issue. It is possible that cast in place pipe (CIPP) may not be appropriate as an alternate pipe 

material due to potential subsidence. 
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TABLE 1 

Peak Plow Summary Table 



Madel Explanation 
1 FlNAL8.DAT = HEC-1 model used for Elliot Barin and OntfaU Channel design; 
2 EMADMP98 = P& flows folmd in the ADMPqart far EastMesa, 199% 
3 S60EM-BP.DAT - HECI model f o r t h e p p j e c t  canditian - Sihonhaw Basin project; 
4 SM)EMAPI.DAT=HEC-I model for Almnativs 1; 
5 S 6 0 W . D A T = H E C - l  model for Alternative t: 
6 S60EMAP3.DAT=HEC-1 model for Almnatitivc 3; 
7 S60EMAP4.DAT =HEC-I model for Alt-tiw4; 
8 S60EMAP5.DAT -HEC-I model for Alternative 5; 
9 S6OEW6DAT-HEC-1 model for Alternative 6; 
10 S60EMAP7.DAT =HEC-I model for Altemativs 7 (pref-d Alt-tive). 



TABLE 2 

Drainage System Element Summary Table 



Table 2 
Siphon Draw Drainage Improvements, System Element Summary 

Model Explanation 
S60EMAPl.DAT =HEC-1 model for Alternative 1; 

2 S60EMAPZ.DAT =HEC-1 model for Ntemative 2; 
S60EMAP3.DAT =HEC-1 model for Alternative 3; 
S60EMAP4.DAT =HEC-1 model for Alternative 4; 

5 S6OEMAF'S.DAT=HEC-1 model for Alternative 5; 
S60EMAF'6.DAT=KEC-1 model for Alternative 6; 

S60EMAP7.D.AT =HEC-1 model for Alternative 7. 



TABLE 3 

Drainage Element Preliminary Geometric Data 



Costs for Colhelion Spkm 
Oplionr 1 lbrourh 4 



TABLE 4 

Cost Summary Table 



Sivhon Draw Drainage Improvements August 5,2004 

Flood Control District of Maricopa County WIP # 03 1902 

FCD 2003 C019 

TAFILE 4 COST SUMMARY (a) 

JEstimate of Probable Cost Based on Concept Analysis, 
Certain Common Items to AU Options Are Excluded from This Estimate) 

ADMP DESIGN (b) 
TOTAL COST= $11,944,000 (Pinal County Portion) 

$2,903,000 (Maricopa County Portion) 
$14,847,000 

I PREFERRED DESIGN (a) 
TOTAL, COST= $13,622,000 (Piial County Portion) 

$3,534,000 (Maricopa County Portion) 

I $17,156,000 

(a) These costs are updated for the year 2004 dollars; 

I (b) These costs are based on ADMP unit prices. 



TABLE 5 

Probable Cost for Preferred Alternative 



TABLE 5 
~reli'minarv Opinion of Probable Cost for Preferred Alternative 

- 
Siuhon Draw Basin Preferred Alternative 
Flood Control District of Maricopa County I FCD2003 (a19 

August 5,2004 
W/P # 03 1902 

MARlCOPA COUNTY I MAJOR DRAINAGE ELEMENTS 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT I 1 Remove Drop Inlet $5,000 EA 1 $5,000 
2 Inlet Modification 
3 72" RGRCP Storm Drain 

MAJOR DRAINAGE ELEMENTS SUBTOTAL $2,092,132 

CONTLNGENCIES: 
Construction 15% $313,820 
Design &Field Engineeriq 15% $360,893 
Change Orders 5% $120,298 

Notes: 
I. ConsmictionContingencies @ 15% of the Total Construction Cost 

2. Desim and FieldEngineeriog Cosfs @ 15% of the sum of Total Consrmction Cast and Construction Contingencies 

3. Change Orden @ 5% of the sum of Total Construction Cost and Coostructian Contingencies 



TABLE 5 
Preliminarv Opinion of Probable Cost for Preferred Alternative 

PZNAL COUNTY 
MAJOR DRAINAGE ELEMENTS 

ITEM DESCRIPTION UNITPRICE UNIT QUANlTN AMOUNT 
1 Remove 1-3'xlO' Box Culvert $75 LF 85 $6,375 

Modified Box Culvert Inlet a n d ~ r n e r ~ e n c ~  Outfall $3,000 E A 
2-lO'x4' Box Culvert Extension $630 ' LF 
Concrete Weir $80,000 E A 
102" RGRCP Storm Drain $385 LF 
72" RGRCP S t o h  Drain $240 LF 
60" RGRCP Storm Drain $200 LF 
42" RGRCP Storm Drain $125 LF 
36" RGRCP Storm Drain $100 LF 
Manhole $6,000 EA 
3-lO'x4' Box Culvert $900 LF 
102" Outlet Headwall $9,000 EA 
72" Inlet Headwall $5,000 EA 
42" Inlet Headwall 
36" Inlet Headwall 
Area Drain Inlets 
Riprap in Basin Bottom at Weir 
Concrete Trapezoidal C 
Guadalupe Basin Co 
Siphon Draw Basin 
Channel Excavation 
Retention Basin Excavation $6 CY 
Basin Operations and Maintenance Road $1 SF 
Basin Berm Construction $6 CY 
Basin Landscaping $0.50 SF 
Channel Landscaping $0.50 SF 
42" Flapgate $2,500 E A 
36" Flapgate $2,000 E A 

MAJOR DRAINAGE ELEMENTS SUBTOTAL $6,719,618 

CONTINGENClES: 
Construction 15% $1,007,943 
Design & Field Engineerinj 15% $1,159,134 
Change Orders 5% $386,378 

MAJOR DRAINAGE ELEMENTS TOTAL $9,273,073 

Notes: 
I. Construction Contingencies @ 15% of  the Total ConsWction Cost 

2. Design and Field Engineering Costs @ IS% of the sum ofTatal Construcfion Cost and Conshunion Contingencies 

3. Change Orders @ 5% of the sum ofTobI Constmetion Cast and ConstructionContingencies 



TABLE 5 
Preliminarv Opinion of Probable Cost for Preferred Alternative 

ITEM DESCRIPTION UNlT PRICE WIT QUANTITY AMOUNT 

) 1 Siphon Draw Elasin Land Acquisition $100,000 AC 19.1 $1,910,000 
2 Guadalupe Basin Land Acquisition $100,000 AC 22.3 $2,230,000 
3 ChanneliPipe Land Acquisition $100,000 . AC 9.50 $950,000 

( 4 Meridian Road w - o f - W a y  Acquisition $100,000 AC 13 $1,300,000 

SUBTOTAL LAND ACQUISITION $6,390,000 

CONllNGENCIES : 10% $639,000 

I LAND ACQUISITION TOTAL $7,029,000 

PINAL COUNTY TOTAL $16,302,073 

PROJECT TOTAL $19,189,215 

1. Constauction Contingenoies @ 15% of the Total ConsvuctionCost 

I 2. Desiw andField Engineering Casts @ 15% afthe sumof Total Canshuctlon Cost and ConstmctionContingencies 

3. Change Orders @ 5% ofthe sum ofTotal Construction Cost and Consrmction Contingencies 



APPENDIX A 

HEC-1 Model Input and Output Files 
for Preferred Alternative 



1 ~ , ~ ~ * . , * ~ . * ~ ~ ~ * ~ * ~ * * * ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ * * ~ ~  

FLOOD HYDROGRAPH PACKAGE (HEC-11 * 
JUN 1998 

VERSION 4.1 e 

I RUN DATE 05AUG04 TIME 11:32:14 * 
; ............................................ 

X X XXXXXXX XXXXX X 

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

* U.S. ARMY CORPS OF ENGINEERS r . HYDROLCGIC ENGINEERING CENTER * 
* 609 SECOND STREET . 

DAVIS, CALIFORNIA 95616 * 
(9161 756-1104 

X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXM X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLUCES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 731, HEClGS, REClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -AMSKK- ON I(M-CARD WAS CHANGED WITH REVISIONS DATW 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 CALWIATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE ID ....... I... .... 2... .... 3. ...... 4.. ..... 5 ....... 6.......7.......8.......9...... 10 

1 ID option 7 - Preferred Alternative 
2 ID This is the proposed future conditions HEC-1 model of 100-yr 24-hr stom 
3 ID for the areas of eouth US60 for the siphon Draw Baein project. 
4 ID Model Name: SBOEMAP7.DAT, modified by Woad/patel, July 2004. 
5 ID Original Model: WS4-SEMR.DAT; Model for North US 60: N60EM.DATlWS2-NEM.DAT1 
6 ID Major changes including 11 Elow from subbasin 65A ie divided into 5 smaller 
7 ID subhasins by diversion; 21 Guadalupe Basin is added; 31 hoth Siphon Draw 
8 ID Wash and the Elliot Road storm drain bypass flow to the west. 
0 7" 

11 ID 
12 ID MODEL RFYISW 9/12/02 TO CHANGE ZW CARD TO ZR CARD AT HYDROGRAPH CAPlB (CWRI 
13 ID 
14 ID ID Kirkham Michael: 
15 ID Last Revieed Date: 5/14/02 
16 ID Filename: WS4-SEM.DAT 
17 ID 
18 ID coments Dated 5/14/02 (CJ) 
19 ID -. -- 
20 ID This model should be used for the Rittenhouse and Chandler Heights Basin 
21 ID Design Project - 30% Design Analyses. 
22 ID 

LINE 

This madel ia one of several models that represent the EMF watershed. 
This model covers the Southeast Mesa Area and should reference as a DSS 
the watershed model Eor the Northeast Mesa Area (Filename WS2-NEM.DAT1. 

This model is necessary to determine the input hydrographs for the 
Rittenhouee Basin Design HEC-RAS Unsteady State analysis. To develop 
the necessary input hydrographs the following models should be run in order. 
Because the files utilize a TAPE21 file to export import hydrographs 
between models, prior to running the FIRST model (WS1-NWM.DAT1 any existing 
TAPE21 file in the directory should be deleted. The run procedure order is: 

11 WSI-NWM.DAT 
21 WS2-NEM.DAT 
31 WS3-QCSW.DAT 
41 WS4-SEM.DAT (referencing WS2-NEM.DSS for the DSS file1 
5) RT1-BASE.DAT 

The neceseary input hydrographs for the Rittenhouse Basin analysis 
are determined in RT1-BASE. In that output file, the hydrograph at 
RWFWl should be exported and used as the input hydrograph at the 
EMP Reach 4 Cross Section 17.082. m d  the hydrograph at RlTTEN should 
be exported and used as the input hydragraph for the Rittenhouse Main 
Channel at Cross Section 820.00 

ID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ID **** NOTE BY PRIMATECH ENGINEERS: **** 
ID **'* DATE: 06/12/2001 a * + .  
ID **.' THE NEW FILE NAME IS: SEBTALT2.DAT +=.. 
ID **+I THE FILE WAS RENAMEO AS rr;RTBTALTZ.DAT>> FOR THE EAST MliRICOPA a * * *  
ID '*'* FLOODWAY CAPACITY MITIGATION PROJECT, BY FWOD CONTROL DISTRICT OF **" 
ID *"* MARICOPA COUNTY. ***. 
ID **** THE FILE WAS RENAMED <<RTBTALT3.DAT>> AND UPDATED USING GREEN RND ***' 

HEC-1 INPUT PAGE 2 



I 1 . . 

!tt 
'I' 
1, 
i t  

1 I 

I[. 
1, I 

[I! 
I 

11 
i l l  4 

LINE 

111 
112 
113 
114 

ID. 

ID 
ID 

*"* AMPT PUTURE CONDITIONS FOR BASINS 258 M 268. *.** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

THIS MODEL WAS ORIGINALLY M1DDOUT.DAT 
IT HAS BEEN MODIFIED BY CPE (7/2000) 
FOR ALTERNATIVE 2 FOR THE EAST MliRICOPA FLWWAY 
CAPACITY MITIGATION AND MULTI-USE CORRIDOR STUDY 
TO ROUTE BOTH THE POWERLINE FLOOWAY 
AND THE SANTAN PREEWAY CHANNEL INTO THE RAY BASIN PRIOR THEIR OUTPALL 
INTO THE EMF 

Model riles changed by CollinslPina Engineering 
to leelect multi-use design concepts (recreation 
and environment) proposed throughout the entire 
EMF Corridor. July ZOO0 

VERSION 8.06 CPE 7/31/00 

* * * f f * * * * * ~ * f * * * ~ * * + ~ ~ ~ . * ~ ~ ~ * * * . ~ * ~ ~ * * * ~ ~ ~ ~ * * * ~ ~ * * * ~ ~ * ~ * ~ ~ ~ ~ * * ~ * ~ + * * * . ~ . ~ . . ~ ~ ~  

.******t*f**t****l*..~**..~~**~*.~~*~~.~~.~~*.~~*.*.~~*~~~~~**,*~~**~~~.~*~~*~ 

FILENAME: MTDD0UT.DAT 

ALL CIP INFRASTRUCITRE IS IN PLACE, FUTURE CONDITIONS LANDUSE IS IN PLACE 
PLOW IS ROUTED UP ELLSWORTH ROAD IN A EARTH LINED CHANNEL 

* * f * * * * * * * * * * * . * * * . ~ ~ * * * * * * f * * ~ * ~ * * * * ' ~ * * * * ~ ~ ~ ~ * * * ~ ~ * * ~ * " ~ * * ~ ~ * . + * . ~ ~ e ~ . * ~ ~ ~ * -  

PRODUCED BY DIBBLE AND ASSOCIATES AND HOSKIN ENGINEERING MNSULTANTS. 
File Name: Final8.Dat 
Revised - Jan. 2000 by SZ (Wood/Patell From Pinal7.dat - new Z-V & Sideweir 
Revised - Jan. 2000 by SZ (Wood/Patell from Pinal6.dat - 60) review comments 
Revised - Dec. 1999 by Sz (WoodIPatel) from Pinal5.dat 
Revised - Dec. 1999 by SZ (Wood/Patel) from Pinal4.dat 
Revised - Nov. 1999 by SZ (Woad/Patell from Pinal3.dat 
Revised - June 1999 by SZ (Wood/Patell for Final Model from optl.dat. 
Revised - May 1999 by 82 (Wood/Patel) for Option 1, Based on Model SDIB.DAT 
REVISED - MAY, 1999 BY VAS TO INCORPORATE INCREASE OF SUEBASIN RFTQUTION AND 

REVISIONS TO THE REGIONAL DETDlTION BASIN STORAGE 
REVISED - FEB, 1999 BY VALERIE SWTCK, PCD OF. WICOPA COUNTY 
REVISED - MAY, 1998 BY D m  

REVISED BY VALERIE SWICK, FEB. 26, 1998 

PLOWS PROM DETENTION BASIN LOCATED AT NE CORNER OF ELLIOT AND ELLSWORTH ROADS 
IS ROUTED TO THE SOUTHWEST BY SIPHON DRAW TO SUBBASIN 7OA. FROM THERE THEY 
WILL BE ROUTED BY A CHRNNEL TO THE EMF. FWWS FROM SUBBASINS ADJACENT TO 
SANTAN PREEWAY ALIMENT WILL BE ROUTED SOUTH TO SUBBASIN 70A WHERE THEY WILL 
BE COMBINED WITH FLOW IN SIPHON DRAW. 

..... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
BAST MESA AREA DRAINAGE MASTER PLAN 
AREA SOUTH OF SUPERSTITION (U.S. WYY 60) 
AUGUST 1997 
SOUTHEAST MESA HIGH RESOLUTION MODEL 

'*****.**'*~URE CONDITION MODEL OF THE WATERSNED*****'*******'**.*,*.**** 

' * * * . * * * " ' * * A T T Q U T I ~ ~ * . * ~ ~ ~ ~ * . . ~ ~ * * * ~ ~ ~ ~ * ~ ~ ~ ~ * * ~ ~ * * . * ~ ~ ~ . ~ ~ ~ * t t t t t * * ~ * ~ ~ * * ~  
SUBBASINS 75, 79A. 198, 78E. LANDUSES WERE NOT 
CHANGED BEmUSE IT WAS PELT TPAT THEIR FUTURE CONDITIONS LmDUSES W O m  BE 
SIMILAR TO THE E(1STING CONDITIONS LANDUSES. 
RETENTION VOLUMES WILL ALSO NOT BE UTILIZED FOR SUBBASINS 75, 79A. 79B, 78E 
SOME QUEEN CREEK SUBBASINS WILL ALSO NOT HAVE RETENTION VOLUMES, EITHER 
BECAUSE THEY LIE IN FINAL COUNTY AND WE DONT KNOW PINAL COUNTIES PLRNS OR 
THEY LIE IN TSE SANTAN MOUNTAINS AND WON'T GET DEVELOPED 
WILLIAMS GATEWAY AIRPORT (SUBBASINS BOA, 808, 81A. AND 81B) ARE MODELED AS 
FUTURE CONDITIONS AND HAVE RETENTION VOLUMES FOR THE lOOYR 2HR STORM 

I . * . . * * * * * * t * . * " * + * ~ ~ * ~ ~ . ~ ~ * ~ ~ * ~ ~ ~ . ~ . * * ~ ~ ~ ~ * * . ~ * * * * ~ ~ * ~ ~ ~ * ~ ~ . ~ * * * * . ~ ~ ~ * ~ ~ ~ ~ . *  

FILENAME: SDIBB DAT 

THIS MODEL REPRESENTS THE FUTURE CONDITION OF THE WATERSHED. 
TOTAL DRAINAGE AREA IS APPROXIMATELY 213 SQ. MI. 
THIS MODEL USES A Yn VALUE OF. 0.09 FOR DESERT lAND USE DUE TO SBEET FLOW 
CONDITIONS. 

100-YEAR 24-HOUR PREOUENCY 
AREAL REDUCTIONS FROM FCD HYDROLOGY WWUAL 
THIS MODEL INCLUDES INFLOW PROM NORTH OF THE SUPERSTITION FREEWAY 
AND EAST OF THE CAP 

DATA FROM THE QUEEN CREEK ADMS HAS BEEN ADDED TO CALCULATE FMWS INTO THE 
EMF. MUSKINGUM ROUTING NSTEPS WERE ADJUSTED TO BE WITHIN THE SUGGESTED 
RANGE. 

METHODOLOGY 
THE US MRPS OF ENGINEERS FLOOD HYDROWGY MODEL HEC-l DATED SEP1990 VER 4.0 ' 
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160 
161 

I 'I 162 
163 
164 
165 

LINE 

LINE 

ID SCS TYPE I1 RAINFALL DISTRIBUTION 
ID S-GRAPH HYDROGRAPH 
ID GREEN AND AMPT INPILTUATION EQUATION USED FOR CALCULATING LOSSES 
ID NORMAL DEPTH STORAGE MANNEL ROUTING 
ID APPROXIMUTE DIRECTION, LOCATION, AND LBNGTH OF THE WASHES HAVE BEEN 
ID EVALUATED BASED ON FIELD INVESTIGATION, USGS MAPS, LANDIS AERIAL SURVEYS 
ID DATED 1994 
ID THE N O W  TECHNICAL MEMORANDUM NOAA ATLAS 2 DEPTH AREA RATIOS 
ID 
ID ORIGINAL STUDY PERFORMED BY LISA C. YOUNG AND APSHIN AHOWIYAN, UPDATD BY 
ID DAVID DEGERNESS (OCT-DEC, 19961. REVIEWED BY VALERIE A. SWICK 
ID AND AMIR MOTAMWl OF THE FLOOD CONTROL DISTRICT 
ID HYDROLOGY BRANCH ENGINEERING DIVISION, FLOOD CONTROL 
ID DISTRICT OF MAFSCOPA COUNTY, DECEMBER - 4ULY 1995. 

A- 

ID VELOCITIES FOR ADNP IMPROVEMENT CXABNELS FROM DIBBLE AND ASSOCIATES 
HEC-1 INPUT PAGE 4 

ID SUGGESTED ALTERNATIVES (JULY 1, 19971 
ID 
ID ' * * * * * * * , " . " * ' * * "~~*~ .~~*** * * * * * * * *~~*~~**~~. * * * * *~** * .~* . .~ .%.* * * *+*~~~~ 
ID **** THE FOLLOWING NOTE WAS ADDED BY PRIMATECH ENGINEERS ON 06-12-2001 "*' 
ID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ID NOTE: MUST USE NEBUILD.DSS AS THE DSS FILE TO IMPORT FLOWS ACROSS THE 
ID SUPERSTITION FREEWAY. 
ID *"*"'***,~***'***.~~**~~~~,*~~,***,tt*.***~*~~~~*~**.*,****~~..~.**~.*"~~ 

ID 
ID 
ID NOTE: MUST USE NDIBF.DSS AS THE 
ID SUPERSTITION FREEWAY. 
1" .- 
ID DDM MCUHP2 SE MESA ADMP - SOUTH 
'D1AGFS.M 
IT 5 1APR97 0000 1000 

DSS PILE TO IMPORT FLOWS ACROSS THE 

OF SUPERSTITION FWY, FUTURE CONDITIONS 

* 
L DDM '**** Preserved ""' 

I(K SOSS 
KM INFLOW FROM S O S S ~  BASIN VIA SOSSAMAN CHANNEL 
KM 01 CARDS ARE BASED ON THE PEAK OF 1800CFS TO SOSSAMAN -EL 
BA 12.50 
ZR =QI A-SOSSAMAN DRAIN BPAT SUPERSTITION C=PLOW E-5MIN F=100YR 
+ 
* DDM ****+ Preserved **'** 

LOWS VIA SOSSAMAN CHRNNEL TO BASELINE ROAD 

* DDM **"'- Updated ****' 
HEC-1 INPUT 

KK 59A 
KM BASIN 59A 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FUR THIS BASIN 
KM L= .9 ~ c a =  .3 S= 34.9 l(n= ,070 LAG- 29.7 
KM PHOENIX VALLEY S - G W H  WAS USED FOR THIS BASIN 

PAGE 5 
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KK R59A 
XM RETAIN THE 100 YBAR 2 HOUR RWOPP VOLUME 
DT D59A 2 
DI 0 10000 
DQ 0 10000 

KK C59A 
KM SOSSMlPN DRRIN AT BASELINE ROAD 
HC 2 
* 

KK 59A59B 
KM ROUTE S59A TO 598 VIA SOSSAMAN CHANNEL 
KM BLOCK WALL ON LEFT BANK, SOSSAMAN ROAD ON RIGHT BANK 
RS 4 srnw -1 

DDM **'** Updated ***r* 

KK 598 
KM BASIN 598 
KM THE FOLLOWING PARAMETERS WERE PROVIDW POR THIS BASIN 
KM L= 1.2 Lca= .7 S= 33 9 Kn= .a87 LAG- 58 3 
KM PHOENIX VALLEY 8-GRAPH WAS USED FOR THIS BASIN 
B* 94 -~~ ~. - 

LG .22 .24 4.65 .41 24.00 
UI 54. 5*. 93. 193. 244. 284. 318. 361. 815. 501. 
UI 653. 666. 546. 473. 422. 364. 319. 273. 233. 172. 
UI 110. 94. 89. 68. 54. 54. 19. 17. 17.. 17. 
UI 17. 17. 17. 17. 0. 0 .  0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

+ DDM ***" Preserved ***re 
HEC-1 INPUT PAGE 6 

LINE 

KK R59B 
KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
DT D59B 63 
DI 0 10000 
DQ 0 10000 

* DDM "*"* Preserved '**+* 

KK C59B 
KM SOSSAMAN CHRNNEL AT GUADALUPE ROlll) 
HC 2 

' DDM '*"' P1e8eNed "**** 

KK 59BT60 
KM ROUTE 59B TO 60 GUADALUPE CHANNEL. Assumed v=5Et/sec for NSTP calculation 
RS 4 FLOW -1 
RC .O2 ,013 .02 5500 .a005 
RX 0 518 522 522 560 560 580 2580 
RY 8.5 8.5 8.5 0 0 8 7 6 

* DDM **"*' Updated **+** 

KK 60 
KM BASIN 60 
KM THE FOLLOWING P-TERS WERE PROVIDED POR THIS BASIN 
KM L- 2.4 Lca- 1.4 S= 31.8 Kn= ,087 LAG= 102.0 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA 2.30 

* DDM ***" Preselrved ***** 

gTAIN 100 YR 2 HR RWOFF VOLUME 
281 DT D60 170 
282 Dl 0 10000 
283 W 0 10000 

DDM ***** Preserved ***** 
HEC-1 INPUT 8 LINE ID ....... 1 ....... 2.......3.......4....... 5 ...... 6 ....... 7.......8.......9.. ... 10 

PAGE 

284 KK EMFGUA 
285 KM COMBINE S59 AND S60 AT EMF. GUADALUPE ROAD 



* KO 21 
286 HC 2 

" DDM ***** Preserved ***** 

287 KK GUATEL 
288 KM ROUTE EMF ELOW FROM GUADALUPE ROAD M ELLIOT ROAD 
289 RS 3 FLOW -1 
290 RC .03 .022 .03 6000 ,0003 
291 RX 0 500 520 553 693 126 140 742 
292 RY 14 12 11 0 0 11 11 12 

A 

293 KK 64 
294 KM BASIN 64 
295 KM TEE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
296 KM L= 1.2 Lea= .6 8s 25.4 Kn= .051 LAG= 34.4 
7 9 1  KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 

' DDM ***'. Preserved ***** 

304 KK R64 
305 KM R64 IS WHAT REMAINS AFTER THE DIVERSION OF PLOW UP TO 67 AC-FT. THIS IS SENT 
306 KM TO TAPE 21 FOR RECliLL INTO FCD'S EMF MODELS. KK BLOCK THERE MUST BE UPDATED 
307 KM TO REFLECT THE QIANGE OF WHAT GETS SEWI' TO THE TAPE 21. 
308 KM RETAIN 100 YR 2 HR RUNOFF VOLUME 

' KO 21 

* DDM ***" Presenred *I"* 

312 KK EMFELL 
313 KM COMBINE EMF FLOW WITH FLOW FROM SUBBASIN 64 AT ELLIOT ROAD 
314 HC 2 

'. DDM "*'*' PTeSeTYed ***" 

315 KK ELTWAR 
316 KM ROUTE EMF FLOW AT ELLIOT ROAD TO WARNER ROAD VIA THE EMF 

HEC-1 INPUT 

LINE ID ....... 1.......2.......3.......4.......5.......6....,..1......8.......9......10 

321 KK 628 
322 KM BASIN 628 
323 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
324 KM L= .6 Lca= .3 S= ' 47.5 Kn= ,021 LAG= 8.0 
325 KM PHOENIX VALLEY B-GRAPH WAS USED FOR THIS BASIN 
326 BA .23 
321 LG .ll .25 4.65 .46 18.00 
328 UI 334. , 940. 431. 83. 0. 0. 0.. 0. 0. 0. 
329 UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

335 KK 62HTD 
336 KM ROUTE 628 TO 620 VIA WLWES ROAD 
337 RS 6 PWW - 1 
338 RC .045 .04 ,045 5280 -0041 
339 RX 0 100 125 127 171 179 224 324 
340 RY 3 2 1 50 0 0 1.5 2 3 

* D,,M *.*" Updated *"*+ 

341 KK 62D 
342 KM BASIN 620 
343 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS W I N  
344 , KM LF .9 Loa= .3 S= 30.1 Kn= .045 LAG= 21.3 ' 
345 KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
346 Bli .46 
347 L G  .23 .25 4.65 .40 50.00 
348 UI 16. 300. 519. 153. 475. 369. 286. 203. 163. 111. 
349 UI 85. 63. 47. 36. 26. 14. 14. 14. 14. 0. 
350 UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

PAGE 8 

330 KK R62B 
331 KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
332 DT D62B 19 
333 Dl 0 10000 
334 DQ 0 10000 



' DDM **r*+ Preserved **r*+ 

KK R620 
KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
DT 0620 3 5  . . 
DI 0 10000 
DQ 0 10000 
DDM *+**' Preserved *'*** 

HEC-1 INPUT PAGE 9 

LINE 

KK CP62D 
KM COMBINE FLOWS FROM SUBBASINS 628 AND 620 
HC 2 
* 
DDM ***" Preser~ed r**** 

KK 62DTF 
KM ROUTE 620 TO 62F VIA HAWES ROAD 
RS 4 FLOW -1 
RC .045 ,024 ,045 3600 ,0033 
RX 0 500 750 753 793 796 1046 1546 
RY 3 1.5 1.25 0 0 1.25 1.5 3 

' DDM "*** Updated * + * r e  

KK 67P ... 
KM BASIN 62F 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .6 Lea= .4 S= 11.9 Kn= .042 LAG= 18 1 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA .26 

' DDM ***** Preserved *r*r* 

KK R62F 
KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
DT D62F 1 R  

' DDM **L** Preserved re*+* 

KK CP62F 
KM COMBINE FLOWS FROM 620 AND 62F 
HC 2 

' DDM '**** Preserved err**  

KK 621163 
KM ROUTE CP62F TO SUBBASIN 63 VIA WASH 
KM WASH CROSSES HAWES, NORTU OF ELLIOT 
RS 7 FLOW -1 

* DDM .**** Inserted ***r* 
HBC-1 INPUT PAGE 10 

LINE 

KK 63 
KM BASIN 63 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1 4 Lca= .7 S= 28.2 Kn= ,035 LAG- 26.8 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
na 0. 

* DDM a * + * *  Preserved ****+ 

EK R63 
KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
DT 063 71 
DI 0 10000 
DQ 0 10000 

DDM *****  Preserved ****+ 

KK CP63 
KM COMBINE FLOWS FROM SUBBASIN 63 AND CP62F 
HC 2 



' DDM +'*** Preserved +***+ 

DDM ***** Updated ****r 

416 KK 688 
417 KM BASIN 688 
418 8 419 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L- .6 Lca- .3 s= 32.3 Kn= .020 LAG= ' 7.7 

420 KM PHOENIX VALLEY S-GRAPH WAS UBED FOR THIS BASIN 
821 BA .25 
422 LG .10 .25 5.20 .36 80.00 C ::: UI 377. 1018. 412. 72. 0. 

ur 
0. 0. 

0. 
0. 

0. 
0. 

0. 
0. 

0. 0. 0. 0. 0. 0. 0. 

HEC-1 INPUT PAGE 11 ' if LINE 10 ....... 1~~~~~~~2...~~~.33333.334444444.5.~.....6.......7.......8.......9......10 

425 KK R68 
426 KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
427 DT D68B 24 
428 DI 0 l O n n O  

430 KK 68BT69 C ::: KM ROUTE 868B TO 569 VIA WASH CROSSING HAWES 
RS 3 FLOW -1 

433 RC ,045 .04 .045 2750 .0036 
434 RX 0 500 950 1003 1007 1057 1511 2011 
435 RY 4 3.5 3 0 & 0 2 2 .I 3 

436 KK 69 
437 W BASIN 69 
438 KM THE FOLLOWING P W E T E R S  WERE PROVlDED FOR THIS BASIN 
439 KM L= .7 ~ c a =  . 3  S- 22.4 Kn= ,020 LAG= 9.0 
440 I ::; KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 

! .09 % .LO .25 4.70 .45 80.00 
443 UI 104. 320. 212. 54. 11. 
444 

0. 
UI 

0. 
0. 

0. 
0. 

0 .  
0. 

0. . 

I * .  0. 0. 0. 0. 0. 0. 0. 

' DDM ***** Preserved ****r 

- - -  
446 KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
447 
448 

DT D69 9 
DI 0 10000 

449 DQ 0 loo00 

' DDM ****' Preserved ***** 

450 KK C69 
451 
452 

KM COMBINE PLOWS FROM SWBASIN 68B AND 69 
HC 2 

DDM '**** Preserved **re* I 453 KK 69T71 
454 KM ROUTE 569 TO S71 VIA WASH AND SHEET FLOW. INCREASE OVERBANK N VALUES 
455 RS 7 FLOW - 1 
456 RC .055 .045 .055 6000 .0033 
457 RX 0 500 1000 1001 1002 1500 2000 2500 

RY 4 3 2 0 0 2 3 4 

'._ - ,& ' DDM "*'* Inserted ***** 
1 HEC-1 INPUT 

PAGE 12 I LINB . ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

459 KK 71 
460 KM BASIN 71 
461 1 462 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.6 Lca= .8 S= 26.4 Kn= .020 LAG= 16.8 ' _  ' 463 KM PHOENIX VALLEY S-GRAPH WAS USED FOR.THIS BASIN 

464 BA 1.09 
465 LG .10 .25 4.65 .47 80.00 
466 UI 331. 1085. 1805. 2349. 1459. 780. 329. 144. 67. 67. 
467 UI 0. 0. 0. 
468 

0. 0. 0. 0. 
0. 

0. 
0. 

0. 
0. 

0. U I  0. 0. 0. 0. 0. 0. 0. 

469 , KK R71 
470 KM RETAIN 100 YR 2 HR RUNOFF VOL.UME 

I 



3 471 DT 071 106 
472 Dl 0 10000 
473 DQ 0 10000 # t 

DDM **"* Preserved +***r 

474 KK C71 
475 KM original wording "COMBINE 571 WITH 569 AND S68B" 
476 KM was revised by Dibble to be "COMBINE PLOWS FROM 563, S68B. S69 AND 571, 
477 KM WHIM COMBINES WDROGKUXS 63T71, 69171 AM) R71" 
478 

, 479 
KM CONCENTRATION POINT IS BLONG SOSSRMAN AT THE MESQUITE ST ALIGNMENT 
HC 3 
* 

I 480 KK 71T72 
481 KM ROUTE C71 TO 872 VIA D I W  
482 KM WASH WEST OF INTERSECTION OF SOSSAMAN &WARNER 
483 RS 4 FLOW -1 
484 RC .055 .045 .055 3750 .DO37 
485 
486 

RX 0 500 1000 1007 1017 1025 1530 2030 
RY 9 8.5 8 0 0 8 8.5 9 * 
* DDM *'*** Inserted ***** 

KM BRSIN 72 
KM THE FOLLOWING PRRliMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1- 6 Lea= .9 S= 13.1 Kn= .020 LAG= 20.3 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS %ASIN 
BA .84 

DDM ****+ Preserved *++** 
HEC-1 INPUT PAGE 13 

LINE ID ....... 

497 KK R72 
498 KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
499 DT ' D72 83 
500 DI 0 10000 
501 DQ 0 10000 

* CONCENTRATION POINT ADDED PRIOR TOEMP COMBINE SO THAT FLOWS CAN BE SENT TO 
* TAPE21. 

504 KK EMFWAR 
505 
506 

KM COMBINE ROUTED FLOW FROM 71 WITH 72 WITH EMF (HYDROGRAPH ELTWAR) 
HC 2 

DDM ***** Preserved re*** 

EMF WARNER ROAD FLOW TO lWOX ROAD -. a.. 

KK 708 
KM BASIN 708 
KM THE FOLLOWING PAWAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.6 Lca= 1.1 S= 29.9 Kn= -022 LAG- 20.7 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
*a 2 n  

* DDM ""* Preserved ***** 

KK R70B 
KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
DT D7OB 38 
DI 0 10000 
DQ 0 10000 



HEC-1 INPUT PAGE 14 

LINE 

KK 768 
KM BASIN 16B 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L- 1.8 Lea= .9 S= 27.4 Xn= ,021 LAG= 18.9 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA .64 
LG .lo .15 8 80 .09 78 00 
UI 148. 515. 789. 1294. 957. 629. 303. 157. 70. 35. 
UI 35. 0. 0. 0. 0. 0. 0. 0. 0. 0 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

' DDM '***' Presemed **'** 

544 KK R76B 
545 KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
546 DT 0768 66 
541 DL 0 10000 
548 DQ 0 10000 

549 KK mox 
550 KM COMBINE FLOWS AT LTOX ROAD 

* KO 21 
551 HC 2 

+ 

I 552 KK EMFKNX 
553 KM COMBINE F W W S  INTO THE EMF AT KNOX ROAD 
554 KM THIS COMBINES HYDROGRRPXS WhRTIW. 7OBT76 and R76B 
555 HC 2 

KK 65A 
KM BASIN 65A 
K"4 THE FOLLOWING P M T E R S  WERE PROVIDED FOR THIS BASIN 
KM L= 1.60 Lea= .90 SI. 51.2 Kn= ,089 LAG= 69.7 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA 2.535 
LG .35 .36 5.10 .26 1.00 
UI 122. 122. 122. 345. 451. 572. 635. 703. 775. 815. 
UI 972. 1166. 1460. 1573. 1316. 1148. 1032. 931. 826. 739. 
UI 654. 583. 493. 362. 244. 217. 201. 198. 122. 122. 
UI 122. 52. 38. 38. 38. 38. 38. 38. 38. 38. 
UI 38. 0. 0. . 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

569 KK REMRl 
570 KM DIVERT 31% OF FLOW TO SUBBASIN 65A1 
511 DT 65A1 
512 DI 0 100 200 500 1000 2000 4000 
573 DQ 0 37 74 185 370 140 1480 * 

HEC-1 INPUT 

LINE 

PAGE 15 

ID.. ..... 1 ....... 2.. ..... 3. ...... 4 .... .5 ....... 6.. .... 7. ...... 8 ....... 9 ..... 10 

I 574 KK REMAZ 
515 KM DIVERT 28.6% OF REMAl FLOW 418% Of 65A) TO SUBBASIN 65A2a 
576 DT 65A28 
571 DI 0 100 200 500 1000 2000 4000 
518 DQ 0 28.6 51.2 143 286 512 1144 

579 
580 

KK REMA3 
KM DIVERT 15.6% OF REMA2 FLOW (7% OE 65A) TO SUBBASIN 6582b 

581 DT 65A2b 

I 
582 DI 0 100 200 500 1000 2000 4000 
583 DQ 0 15.6 31.2 18 156 312 624 

r 

584 KK 65A3 
585 

I 
KM DIVERT 13.2% OF REMA3 FLOW (5% DE 65A) TO SUBBASIN 65A2c 

586 DT 65AZC 
587 DI 0 100 200 500 1000 2000 4000 
588 DQ 0 13.2 26.4 66 132 264 528 

589 KK CAPlA 
590 KM INFLOW FROM EAST OF THE CAP THROUGH 2 - 72" PIPE OVERCHUTES 
591 
592 

KM STATION #131+90 AND 158+00 SALT-GILA AQUEDUCT REAM 2 
BA 0.965 

593 ZR -QI A=CAPlA B-OVERMUTE C=FWW E=5MIN F=lOOYEAR 

I 594 KK RCAQlA 
595 KM ROUTE FLOW FROM CAP O V E R W T E  TO A POINT ON THE MARICOPA/PIN& COUNTY LINE 
596 KM 2000 FEET NORTH OF THE GUADALUPE ROAD COUNTY LINE INTERSECTION. ROUTING WIL 
597 KM BE BY A NATURAL CHANNEL. THIS IS THEN ROUTED FOR 1200 FT 
598 KM IN A CHANNEL (DIBBLE ID MN3I TO THE POINT WERE THE ROUTED ULP~B FLOW 



KM INTERCEPTS THE WIANNEL. ORIGINAL 6LOPE =.01 
RS 13 PLOW -1 
RC .045 .04 .045 4900 .010 
RX 0 500 1000 1006 1026 1032 1511 2011 
RY 4 3.5 3 0 0 3 3.5 4 

KK RRCPlA 
KM REAM lCi-5 AND CULVERT MIUC-1 
KM ROUTE PLOW FROM WHFRE RCAPlA FLOWS INTO THE NEW C"ANNEL ALONG MERIDIAN ROAD 
KM USES REVISED ROUTING PAEAMETERS, MRNNEL MN-5 SHAPE 
RS I FLOW -1 
RC 0.025 0.015 0.025 2350 ,0017 
RX 0 8 16 27 43 53 61 69 
BY 5.1 5.2 5.3 0 0 5.3 5.2 5.1 

HEC-1 INPUT 

ID ....... 1.......2.......3.......~..5.......6.......7.......8.......9......10 
PAGE 16 

LINE 

KK C65Al 
KM COMBINE FWWS FROM SUBBASIN 65113 and CAPlA 
* KO 1 
HC 2 1.53 
* 

YX BPASl 
KM DIVERSION STRUCTURE TO ROUTE PEAK FLOW TO GUADALUPE BASIN 
KM By-pas8 50 cfs to SIPHON DRAW BASIN, and Dlvert Remaining to Basln 
DT D BAS1 

I: 621 YX BASllN 
622 KM RETURN F W W  TO GUADALUPE BASIN 
623 DR D-Bas1 * 

KK GR-BAS 
KM GUADALUPE ROAD BASIN 
KM OFF-LINE DETmION BASIN LOCATED AT GUADALUPE AND MERIDIAN ROAD 
KM WITH 30" OUTLET PIPE AND 100' WEIR 
RS 1 STOR 0 

633 RK MAS1 
KO 1 

634 KM MMBINE FLOWS FROM BASIN OUTLET AND BYPASS 
635 HC 2 

KK RMLl 
KM ROUTE FLOW FROM GUADALUPE BASIN TO D/S of 65A2c 
RS 2 PLOW -1 

KK D65-1zc 
KM RETURN FLOW FROM SUBBASIN 65-c 
DR 65A2c 
% 

HEC-1 INPUT PAGE 17 

... 8.......9......10 LINE 

' KO 1 
KM WTAL FLOW AT MERIDIAN ROAD CHANNEL lU/F Stream1 
HC 2 1.94 

KK RML2 
KM ROUTE FLOW FROM 65A2c TO 65A2b 
RS 2 FLOW -1 
RC 0.025 0.015 0.025 1300 ,0015 
RX 0.0 8.0 16.0 34 56 74 82 
RY 8.8 8.9 9.0 0 0 9.0 8.9 

654 KK D65AZb 
655 KM RETURN FLOW FROM SUBBASIN 65A2b 
656 DR 65A2b 

657 KK CHAN2 
KO 1 

658 KM TOTAL FLOW AT MERIDIAN ROAD CHANNEL (Maddie Reach) 



KM ROUTS PLOW FROM 65A2b TO 65Z.2a 
RS 2 Fr.OW -1 

KK CAPlB 
KM INFLOW FROM EAST OF TRE CAP THROUGH 2 - 72" PIPE OVERCHUTES 
KM STATION #131+90 AND 158100 SALT-GILA AQUEDUCT REliCH 2 
-3% n occ 

672 KM ROUTE FLOW FROM CAPIB OVERMUTE TO A POINT ALONG THE MARICOPA/PINAL CODNTY 
673 KM LINE 1000 FEET NORTH OF THE INTERSECTION OF GUADALUPE ROAD IWO THE COUNTY 
674 KM LINE. ROUTING WILL BE BY A NATURAL CHANNEL. ORIGINAL SWPE=.Ol 
675 RS 14 FLOW -1 
676 RC .045 .04 ,045 4900 .010 
677 I 678 

I 
LINE 

679 KK w 3  
* KO 1 
KM TOTAL PLOW AT MERIDIAN ROAD C m m m L  (1000 ft north of SDW) 
HC 2 3.09 
+ 

KK D65A2.3 
KM RETURN FLOW FROM SUBBASIN 65A2a 
DR 65A2a 

KK CHANEL 
' KO 1 
KM TOTAL FLOW AT MERIDIAN ROAD -EL at North of Siphon Draw Basin 
HC 2 3.55 

KK DB65A1 
KM RETURN FLOW FROM SUBBASIN 65A1 
DR 65A1 

KK SD_TOT 
' KO 1 
KM TOTAL FLOW AT SIPHON DRAW BASIN BEFORE BYPASS 
HC 2 4.48 

KK DID865 
KM DETENTION BASIN DIVERSION STRUCTURE 
KM DIVERT PLOW PROM CHANNEL TO OFF-LINE BASIN 
DT DB65A 
DI 0 100 300 400 600 1000 1500 2000 3000 
DQ 0 0 0 0 200 600 1100 1600 2600 

KK D-SDW 
KM DIVERT 200 CFS TO SIPHON DRAW WASH AND 200 CFS TO ELLIOT STORM DRAIN 
n.? " ","- 

KK RSDWl 
KM ROUTE FLOW PROM MERIDIAN ROAD TO MOUNTAIN ROAD THROUGH DEAINAGE CORRIDOR 
RS 2 FLOW -1 

HEC-1 INPUT 

LINE ID.. ..... 1 ....... 2.......3.......4.......5.......6.......7....... 8 ...... 9 ...... 10 I 711 
KK RSOW2 

712 KM ROUTE FLOW FROM MOUNTAIN ROAD TO 104TH STREET THROUGH SIPHON DRAW WASH 
713 RS 6 FLOW -1 
714 RC .045 .040 ,045 5500 .0060 
715 RX 0 0 30.0 88 0 110 140 162 220 250 l 716 RY 9.0 8.0 4 5 0 0 4.5 8.0 9 0 

PAGE 18 
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KM BASIN 65XW 
KM THE FOLLOWING PAPAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= -9 Lea= .6 S= 54.7 Kn= ,049 L&G= 26.1 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
Dn *, 

727 KK R65AW 
728 KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
729 DT D65AW 31 

732 KK 65AT65 
733 KM ROUTE C65A TO BASIN 658 VIA A WASH,(THIS WASH IS NORTH OF SIPHON DRAW) 
734 THIS IS THE PRRT OF 65A WHIM IS WEST OF THE MERIDIIW RD ALIGNMENT 

"0 ..- 
735 RS 11 FLOW -1 
736 RC ,045 .04 .045 9500 .007 
737 RX 0 500 1000 1003 1053 1056 1511 2011 
738 RY 4 3.5 3 0 0 2 2.5 3 

LINE ID.. 

658 
BASIN 65B 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
Lr 2.0 ~ c a =  1.2 S= 37.5 Kn= ,036 LAG= 36.6 
PHOENIX VALLEY S-GRAPH WAS USED *OR THIS BASIN 
3 ,., 

HEC-1 INPUT 

R65B 
RETAIN 100 YR 2 HR RUNOFF VOLUME 
0658 120 

0 10000 
0 10000 

755 KK CP65B 
* KO 1 

756 KM COMBINE FLOW FROM SUBBASIN 65AW (WEST OF MERIDIAN RD) WITH FLOW FROM 
757 KM SUBBASIN 658. IWO FLOW FROM SIPHON DRAW WASH 
758 HC 3 

759 KK DI65B 
760 KM DIVERSION STRUCTURE TO ROUTE PEAK FLOW TO ELLIOT BASIN (EAST) 
761 KM By-pass 200 cEs to Elliot Storm Drain, and Dlvert Remaining to E Basin 
7 62 Dl' DIRS65 

765 KK SD-IN 
766 KM R E T W  DIVERT TO SIPHON DRAW BASIN 
767 DR D865A 

768 KK SD-BAS 
769 KM SIPHON DRAW BASIN 
770 KM OFF-LINE DETENTION BASIN LOCATED AT ELLIOT AND MERIDIAN ROAD 
771 KM WITH 30" OUTLET PIPE RND 100' WEIR 

777 KK DBPIPE 
778 KM RETURN DIVERTED FLOW BACK TO ELLIOT STORM DRAIN 
779 DR D-PIPE 

780 KK SD-OUT 
781 KM COMBINE FLOWS FROM MERIDIAN ROAD CHANNEL BYPASS RND SDB BLEED-OFF 
782 HC 2 2.54 

783 KK RMERD 
784 KM ROUTE FROM DETENTION BASIN OUTLET TO ELLIOT ROAD ALONG MERIDIAN ROAD 
785 KM THROUGH 78" PIPE 

PAGE 20 



4 LINE 

\" I 

RD 1500 0.0060 0.012 CIRC 6.5 

HEC-1 INPUT 

ID ....... 1.......2~~.....~.~~....4.......5.......6.......7.......8.......9......10 

KM REACH MN-1 
KM ROUTE PROM DETENTION BASIN OUTLET TO MOUNTAIN ROAD ALONG ELLIOT ROAD 
KM THROUGH 78" PIPE 
RD 3000 0.0060 0.012 CIRC 6.5 

KK ET-MTN 
KM ROUTE FLOW FROM MOUNTAIN ROAD TO 104th ST THROUGH 78" PIPE 
RD 5500 0.0070 0.012 CIRC 6.5 

KK CP65A 
KM COMBINE PLOWS FROM ELLIOT STORM DRAIN AND EAST BASIN BYPASS 
HC 2 
* 

KK 65AT-3 
KM ROUTE FROM 104th ST TO E. BASIN OUTLET 
RD 1500 0.0065 0.012 CIRC 7.0 * 

' KO 1 
KM RETURN DIVERT TO EAST DETENTION BASIN 
DR DIRS65 , ' 

KK RS65A 
KM ELLIOT RLSIN, EAST 

KK CP65 
KM COMBINE PLOWS FROM EAST ELLIOT BASIN AND ELLIOT STORM DRAIN 
KM BEFORE COMBINING WITH PLOWS FROM THE BYPASS CRlSMON CXMWEL 
' KO 1 
HC 2 

KK 65T66 
KM ROUTE FROM E. BASIN OUTLET TO CRlSMON ROAD. 
RU 1200 0.0065 0.012 CIRC 7.5 

HEC-1 INPUT PAGE 22 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

PAGE 21 

I 
818 KK RDOT-E 
819 KM INFLOW PROM NORTH OF THE SUPERSTITION FREEWAY ENTERING 67A 
820 KM PROM EAST RDOT DETENTION BASIN 4105. 

$ ' 
* KO 1 

821 BA 0 0 1  
822 ZR =QI A-ADOT EAST BASIN %=AT SUPERSTITION C=FLOW E=5MIN F=lOOYR 

823 KK AET67A 
824 KM ROUTE SUPERSTITION PLOW THROUGH 67A TO BASELINE ROAD 
825 IN 15 

I 
826 RS 6 FLOW -1 
827 RC ,045 ,040 .045 5500 .010 
828 RX 0 100 110 120 130 140 150 250 

LJ 829 RY 5 4 3 1 1 3 4 5 

KK 67A 
KM BASIN 67A 
KM THE FOLLOWING PAPAMETERS WERE PROVIDED FOR THIS BASIN 
Kt4 LF 1.0 Lca= .7 S= 42.9 Kn= .042 LAG= 25.7 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA .30 
Mj .21 .25 4.70 .39 43.00 
UI 39. 126. 208. 277. 433. 400. 292. 213. 134. 6 7 .  
UI 47. 25. 12. 12. 12. 0. 0. 0. 0. 
UI 0. 

0. 
0. 0. 0. 0. 0. 0. 0. * 0. 0. 



LINE 

KK C67A 
KM COMBINE PLOWS FROM PDOT-E AND SUBBASIN 67A 
NC 2 

KK 67ATC 
KM ROUTE 67A TO 67C VIA W U R  CROSSING BASELINE 
RS 7 PLOW -1 
RC ,055 ,045 .055 6300 ,0071 
RX 0 500 980 1003 1007 1031 1511 2011 
RY 4 3.5 3 0 0 3 3.5 4 
* 

HEC-1 INPUT PAGE 23 

KK SUP2 
KM INFLOW FROM NORTH OF SUPERSTITION PREEWAY, DISCHARGING INTO 678 

KO 1 
Ra 0 "7 ...... 
ZR =QI A=ADOT WEST BASIN B-AT SUPERSTITION C=PLOW E=5MIN F=100YR 

KK RSUP2 
KM ROUTE SUP2 THROUOH SUBBASIN 67B 
* KO 2 
IN 15 
RS 5 FLOW -1 
RC .045 .045 ,045 4500 .DO56 
RX 0 500 1000 1003 1007 1011 1511 2011 
RY 4 3.5 3 0 0 2 2.5 3 

865 KK 678 
866 KM BASIN 678 
867 KN (M FOLLOWING PARAMETERS WERE PROVIDW FOR THIS BASIN 
868 KM L= 1.2 LC== .9 S= 28.0 Kn- .034 LAG= 26.4 
869 KM PHOENIX VALLEY S-GRAPHWAS USED FOR THIS BASIN 
870 BA 5 2  

875 KK R67B 
876 KM RETAIN 100 YR 2 XR RUNOFF VOLUME 
877 DT D67B 41 
878 DI 0 10000 

883 KK 67BTC 
884 KM REACH CN-4, 03-5 plus culvert mc-4. 
885 KM ROUTE FLOW IN THE CRISMON CHANNEL FROM BASELINE ROAD (C67BI TO 
886 KM GUADALUPE ROAD (C67Cl 
887 RS 2 PLOW -1 
888 RC ,025 .Dl5 ,025 5180 .OD19 
889 RX 0 8 16 24.4 36.4 44.8 52.8 60.8 
890 RY 4.0 4.1 4.2 0 0 4.2 4.1 4.0 * 

HEC-1 INPUT PAGE 24 

LINE ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

67C 
BASIN 67C 
THE FOLLOWING PARAMETERS WERE PROVIDW FOR THIS BASIN 
LC 1.2 Lca= 7 S= 40.2 Kn= ,049 LAG= 
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
.93 
.25 .25 5.10 .32 31.00 
96. 213. 432. 557. 702. 1006. 1133. 

365. 193. 157. 96. 59. 30. 30. 
0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 

KK R67C 
KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
DT D67C 67 

907 KK C67C 
908 KM COMBINE SUBBASINS 67C &XC 67A AND 67B 



KM REACH a - 3  PIUS culvert mc-3 
KM ROUTE FLOW IN THE CRISMON CHANNFL FROM C67C (@ GUADALUPE ROAD & CRISMON ROAD) 
KM TO C67D (AT APPROX. 1/2 MILE SOUTH OF OUADALUPE ROAD). 

sea. 39ioO to Guadalupe Rd. 
RS 1 FLOW -1  

KK 670 
KM BASIN 67D 
KM THE FOLLOWING P W T E R S  WERE PROVIDED FOR THIS BASIN 
KM L- .6 Lca- .4 S= 34.7 Kn= .050 LAG- 20.5 
KM PHOWIX VALLEY S-GRAPH WAS USED POR THIS BASIN 
BA .13 

KK R67D 
RETAIN 100 YR 2 HR RUNOFF VOLWE 

DT D67D 9 

LINE ID ....... 1.......2.......3.3.3...4.......5.......6.......7.......8.......9......10 

I 933 934 KM COMBINE HYDROCWPHS AT CP67D 
KK C67D 

935 HC 2 

KK 66A 
KM BASIN 66A 
KM THE FOLLOWING PAFUAMETERS WERE PROVIDED FOR THIS BASIN 
KM L- .7 Lca= .3 S= 55 9 Kn- .047 LAG= 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
ma ,< 

* DDM **"' Preserved ***+* 

KK R66A 
KM RETAIN 100 YR 2 UR RUNOFF VOLUME 
DT D66A 21 
DI 0 10000 
DQ 0 10000 
* DDM ***** Presemed ***'* 

KK 66ATB 
KM ROUTE S66A TO 66B VIA WASH CROSSING BASELINE 
RS 7 FLOW -1 
RC ,045 .04 .a45 7500 .a077 
RX 0 500 980 1003 1007 1031 1511 2011 
RY 4 3.5 3 0 0 3 3.5 4 

* DDM *+*** Updated **r*+ 

KK 668 
KM BASIN 66B 
KM THE FOLLOWING PAFUAMETERS WERE PROVIDED FOR THIS BASIN 
KM L- 1.6 LCB- 1.0 S= 43.3 Kn= ,050 LAG= 42.8 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA 67 

PAGE 25 

LG .25 .25 5.00 .33 30.00 
UI 53. 56. 185. 248. 297. 352. 426. 590. 636. 496. 
UI 419. 346. 286. 232. 152. 93. 86. 58. 53. 21. 

HEC-1 INPUT PAGE 26 



. DDM **** Preserved *****  

KK R66B 
KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
DT D66B 48 
DI 0 10000 
DQ 0 10000 
+ DDM *+*.* Preserved '+**" 

KK CP66B 
KM COMBINE S66A AND 866B 
HC 2 

* DDM ***** PreseiYed '**" 

KK 66BTC 
KM ROUTE 668 TO 66C VIA WASH 
RS 7 PLOW -1 

KM BASIN 66C 
KM THB FOLLOWING PliRliMETERS WERE PROVIDED FOR THIS BASIN 
KM L- 1 1 Lcai .7 8- 46 5 KO- ,039 LAG- 24.3 
KM PHOENIX VALLEY S-GRAPH WAS USED M R  THIS BASIN 
BA .SO 

* DDM ***** Prezerved "*** 

KK R66C 
KM RETAIN 100 YR 2 H8 RUNOFF VOLUME 
DT D66C 42 
Dl 0 10000 
DQ 0 10000 

*-DDM **+** Preserved "*** 

KK CP66C1 
KM Split up hydrograph combination in order to separate flows. 
KM Combine Hydrographa 66BTC (from Sub. 66Aland R66C (from Sub. 66CI 
* KO 2 7 

HEC-1 INPUT PAGE 27 

LINE 

KK CP66C2 
KM Combine Hydrograph CP66C1 (from Subbasins 66A. 666 and 66Cl 
KM plus hydrograph 67DT66 I C67D 1 
* KO 1 

KK Dl66 
KM DIVERT FLON TO DETENTION BASIN WA 
KM By-pa~s Flow Reduced to 410 cEs from 458, SZ, 5-17-99 
* KO 1 2 

KK 66ClT2 
KM ROUTE FLON FROM DIVERSION STRUCTURE TO ELLIOT LlWUNEL at ELLIOT RO-. 
KM RUCH CN-1 plus cnlvert CNC-1 
KM A single pipe size and an overall slope are used to represent this 
XM 1,070 ft long reach which has pipe sizes of 78". 84' and 90". and 
KM about 250' long sideweir and transition open channel. 
KM RD card used for routing lsta. 9+30 to Sta. 2orOOl 
RD 1070 0.0130 0.012 CIRC 7 

KK CP66C 
i(M COMBINE FLOWS FROM ELLIOT CHANNEL AND CRISMON BYPASS CHANNEL 
KO 1 

KK 66- 
KM ROUTE PLOWS PROM INTERSECTION OF CRISMON EMI ELLIOT ClmNNEbS 
KM AT THE INTERSECTION OF ELLIOT ROAD and CRISMON ROAD TO THE ELLIOT BASIN 
KM WA Bleed-off Outlet, WHIM IS ABOUT 390 ft WEST OF CRISMON ROAD 
KM TO make the routing work, L changed from 390 to 60 fc 
RD 600 0.0015 0.012 CIRC 9.5 



il a 
1036 KK DR66 

1037 
KO 1 

KM RETURN DIVERT TO DETENTION BASIN FROM DIVERSION STRUCTW\E 
1038 DR DB66 * 

1 1::: KK RS66D1 
* KO 1 

1 KM ELLIOT BASIN, WEST R 
1041 KM TWO PONDS OPEmTING IN SERIES. 
1042 KM 

I 
Bottom Elevation Lowered to 1415.0 ft from 1420, end 18" Bleed-off 

1043 KM Pipe Added from WA to ~lliot Channel 
Since the hleed-off pipelength is short, no routing is provided. 
Existing ss F 1423 20 2.5 1.5. SZ, 5-18-99 

U.-. XEC-1 INPUT PAGE 28 

B-WA 
Bleed-off Plow from WA to Elliot Channel = 18'. Pipe, SZ, 6-15-99 
Divert Plow to WB by Weir Spillover iSS card on RS66D1) 

RS66D1 is the tatol routed flow = SL + SS 
This Operation is designed to separate weir flow from pipe flow 

D-WB 
0 5 10 15 17.59 40.87 80.62 131.76 192.12 260.43 
0 0 0 0 0 21.2 60.0 110.2 169.7 237.2 

C-WA 
CombineBleed-off Plow from WA with Plow in Elliot Chamel 

Added by SZ, 5-27-99 
2 

RC-WA 
Route Flow f m m  WA Outlet to WB Outlet In Elllot Channel 

Added by SZ, 5-17-99 
1 PLOW -1 

,025 ,015 ,025 800 ,0017 
0 8 16 28 44 56 64 72 

5 7 5.8 6.0 0 0 6.0 5.8 5 7 
WA Bleed-off Outlet to WB Bleed-off Outlet. 
PD card used far routing (Sta. 4BcBO to Sta. 57r35) 
855 0.0052 0 012 CIRC 9 5 

1062 KK DR-WA 
1063 KM Return Diverted Plow (Spillway) to WB from WA, SZ 5-7-99 

* KO 1 
DR D-WB 

1065 KK RS66D2 
* KO 1 t :::: KM ELLIOT BASIN, WEST B 

TWO PONDS OPERATING IN SERIES. 
1068 KM Bottom Elevation Lowered to 1413.5 ft from 1414, and 36'' Bleed-off 
1069 XM Pipe Reduced to 18" from WB to Elliot Channel 

Since the bleed-off pipe length is short, no routing 16 provided. 
Existing SS = 1420.5 80 2.5 1.5, SZ, 5-18-99 1 E: RS 
1 STOR 0 

SV 0 4.40 8.80 14.50 21.00 28.00 35.30 42.90 50.90 59.20 
1072 SE1412.O 1415 1416 1417 1418 1419 1420 1421 1422 1423 
1073 SL 1413.0 1.7672 .62 .5 
1074 SS 1422.6 50 2.5 1.5 

HEC-1 INPUT 

LINE I0 ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

1075 KK CP66D 
1076 KM COMBINE FLOWS PROM WEST ELLIOT BASIN AND ELLIOT UiANNEL 
1077 KM AT THE OUTLET PIPE. I 1078 

KO 1 
HC 2 

PAGE 29 

1.. I 
1079 KK 66T66D 

KM R E A M  ET-6 
1080 4 1081 

KM ROUTE FROM DETENTION BASIN WB OUTLET TO ELLSWORTH RD 
KM 2350 -> 3200. SZ, 5-17-99 

First portion t. .- RD card used for routing ISta. 36r44 to 481801 
1082 PD 1236 0.0052 0.012 CIRC 9.5 



LINE 1 1109 
Y 1110 

1111 

. .- 
* XM RmLCH ET-6 
KM ROUTE FROM DETENTION BASIN WB OUTLET TO CLLSWORTH RD 
KM 2350 -> 3200, SZ. 5-17-99 

Second portion 
RB card used for routing (Sta. 12146 to Sta. 36+44) 

RD 2398 0.0040 0.012 CIRC 9.5 

KK 66D 
KM BASIN 66D 
KM THE FOLWWING PARAMETEES WERE PROVIDED FOR THlS BASIN 
KM L= 1.0 LCa- .7  S= 28.6 Kn- .020 LAG- 13.2 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THlS BASIN 
BA .31 
LG .1V .17 6.80 .19 80.00 
UI 162. 480. 845. 540. 232. 89. 24. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

* DDM ***** Preserved '***% 

KK 8660 
KM RETBNTION REDUCED BY 77% FROM 31 TO 7 AC-FT 
KM DUE TO DEVELOPMGNT USING DETBNTION BXSIN ~ - - -~ .  * The developer does not participate in~the basin so the retention volume 
+ increased to 31 A-F 
DT 0660 31 
Dl 0 10000 
DQ 0 lo000 
f DDM ***** Updated +***+ 

KK 61A 
KM BASIN 61X 
KM THE FOLLOWING PRRAMETEPS WERE PROVIDED FOR THIS BASIN 
KM L= .9 Lea= . 4  SF 36.8 ~ n =  _037 LAG= 19.3 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
mn c, -.. .-* 
LG .19 .25 4.20 .56 52.00 

HEC-1 INPUT PAGE 30 

ID ....... 1 . . . . . . . 2 . . . . . . . 3 . . . ~ . . . 4 . . . . . . . 5 . . 6 . . . . . . 7 . . . . 8 . . . . . . . 9 . . . . . . 1 0  

UI 117. 412. 628. 1037. 786. 517. 261. 132. 62. 28. 
UI 28. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0 .  0. 0. 0. 

* DDM ***** Preseeved +**** 

KK R61A 
KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
DT D61A 42 
DI 0 10000 
DQ 0 10000 
* DDM ***** PTeSel~ed "*** .*#" 

KK 6lATB 
KM ROUTING 61A TO 618 VIA ELLSWORTH ROAD 
RS 6 F W W  -1 
RC ,035 .024 .035 5280 ,005 
RX 0 500 750 752 802 852 1102 1602 
RY 3 2 1.5 1 2  1.2 1.5 2 3 
* DDM ***** Updated *"*t 

KK 618 
KM BASIN 618 

* DDM Preserved +++** 

KK R61B 
KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
DT D61B 81 
Dl 0 10000 
DQ 0 10000 
* DDM *"'** Preserved ****r 

KK CP61B 
XM COMBINE FLOWS FROM S61A AND S61B 
HC 2 
* DDM *'*" preserved **.** 

-.--. 
XM ROUTE CP61B TO SUBBASIN 660 ALONG ELLSWORTH ROAD. ROUTING WILL BE 
XM THE SAME AS WAS GIVEN FOR SUBBASIN 61A 
RS 6 FLOW -1 



' DDM *"** Updated *+++* 
HEC-1 INPUT PAGE 31 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 LINE 

KM mS1N 67E 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.2 Lea= .7 SF 32.3 Kn= .038 W =  26.9 
KM PHOENIX VALLEY S-GRAPH WAS usm FOR THIS BASIN 
BA .58 

' DDM *'**" Preserved L**** 

KK C67E 
KM COMBINE FLOWS FROM ELLSWORTH ROAD JUST NORTH OF ELLIOT ROAD 
HC 2 

KK C66D 
KM COMBINE ELLIOT CEANHEL FLOW WITH HYDROGRAPH C67E CB ELLIOT RE & ELLSWORTH RD. 
HC 3 

KK 66T7OA 
K M .  Pipe Routing,,Reach ET-5 

SE corner curve of Elliot Rd: & Ellaworth ~ d .  
RD card used for routing (Junction Structure to Sta. 12+461. Ii - 253 

RD 400 0.0004 0.012 CIRC 9.5 

KK 66T70B 
m Pipe Routing, Reach ET-5 

Ellzot Rd. to Culvert along Ellaworth Rd 2-102" pipe - 144" pipe 
RD card used for routing (Sta. 85r-65 to Sta. 97+51) 

RD 1186 0.0015 0.012 CIRC 12 

KK CULVT 
KM Plpe Routlng, Culvert 

2-102'' pipe culvert crosslng Ellsworth Rd. 
RD card used for routing 1 . 196 ft 

RD 400 0 0002 0.012 CIRC * 12 

HEC-1 INPUT PAGE 32 

ID ....... 1.......2.......3.......4.......5.......6.......7......,8.......9......10 LINE 

KM REAM ET-4. ET-5( COMPRISH) OF ET-5A ANC ET-581 
KM ROUTE FROM ELLSWORTH Culvert TO SANTAN FREEWAY. 
RS 2 FLOW -1 

KK 62A . .f 
XM BASIN 62A 
KM THE FOLLOWING PRWVlETERS WERE PROVIDED FOR THLS BASIN 
KM L= .8 Lca= .5 S= 30.0 Kn= ,020 LAG= 10.2 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
B.4 .38 
LG .10 .25 4.50 .52 80.00 
UI 335. 1057. 1010. 367. 93. 38. 
UI 

0. 0. 
0. 

0. 
0. 

0. 
0. 0. 0. 0. 0. 0. 0. 0. 

KK R62A 
KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
DT D62A 33 
DI 0 10000 
DQ 0 10000 

KK 62ATC 
KM ROUTE 62A TO 62C BY A CHRNLUEL ALONG SANTAN FWY 
KM Concrete Channel, Parameters are approximate 
RS 7 D T n W  - 3  



LINE 

KK 62C 
KM BASIN 62C 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .6 Lea= 3 S= 24.2 Kn- .a49 LAG- 19.8 
KM PHOENIX VALLEY 8-GRAPH WAS USED FOR THIS BASIN 
RA K G  

" 
* DDM +*** Presemed ***r* 

HEC-1 lNPUl 

KK R62C 
KM RETAIN 100 4R 2 HR RUNOFF VOLUME 
DT D62C 31 
DI 0 10000 
DQ 0 lo000 

KK C62C 
KM COMBINE FLOW PROM BASIN 6211 RND 62C 
HC 2 * 

KK 62CTE 
KM ROUTE BASIN 62C TO BASIN 62E BY -EL ON EAST SIDE OF PROPOSED SANTAN 
KM FREEWAY ALIGNMENT 
RS 2 PLOW -1 
RC ,030 .030 .030 2000 ,0003 
RX 0 5 10 25 45 55 60 65 
RY 9 7 6.5 0 0 6.5 7 
* DDM *'**+ Updated rr*** 

9 

KK 62E 
XM BASIN 62E 
KM TIE FOLLOWING PRRAMETERS WERE PROVIDBD m R  THIS BASIN 
m L= .6 Lea= -3 S- 31.9 Kn= .a50 LAG- 20.4 
KM PHOENIX VALLEY 8-GRAPH WAS USED FOR THlS BASIN 

:;. 
.15 
.25 .25 4.65 .39 45.00 

UI 29. 108. 163. 268. 246. 167. 104. 46. 28. 10. 
UI 8. . 8. 0. 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. * 
* DDM **"* Preserved r++r*  

KK R62E 
I(M RETAIN 100 YR 2 HI RWOFF VOLUME 
DT D62E 12 
Dl 0 10000 
DQ 0 10000 * 

DDM ***** Presenred .r*** 

PAGE 33 

1248 KK CP62E 
KM COMBINE FLOWS FROM SUBBASIN 62C AND SUBBASIN 62E 

1250 HC 2 

* DDM **a** Preserved '**** 

LINE 

KK 62T68A 
KM ROUTE FLOW FROM CP62E TO SUBBASIN 6 8 A B Y  CHANNEL ALONG PROPOSED ALIGNWXNT 
KM OF THE SANTAN FREEWAY 
* ZW A=62T68A B=WORTH OF ELLIOT C=FLOW F-lOOYR FUTURE 
RS 2 F W W  -1 
RC ,030 .030 ,030 3280 .00015 

HEC-1 INPUT PAOE 34 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

'I 
1256 RX 0 5 10 20 30 40 45 
1257 RY 20 15 15 0 0 

50 
15 15 20 

.i 
* 
* DDM ***** Updated r * r * l  

1258 KK 68A 
1259 
12.0 

1(M BASIN 68A 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THlS BASIN 

.i 1261 m L= .7 Lca= .4 S= 37.7 Kn- .a32 LAG= 13.7 
1262 XM PHOENIX VALLEY S-GRAPH WAS O S W  FOR THIS BASIN 
1263 BA .35 
1264 LG .16 .25 5.70 .27 66.00 y :::: UI 168. 506. 914. 635. 301. 114. 34. 26. 

UI 
0. 0. 

3, 
0. 0. 0. 0 .  0. 0. 0. 0. 0. 0. . 

1267 KK R68A 
1268 KM RETAIN 100 4R 2 HR RUNOFF VOLUME 



1272 KK CPGBA 
1273 KM COMBINE FLOW FROM SUBBASIN 68A WITH THE ROUTED FLOW FROM C62E 

KO 3 2 
* ZW A=COMBINED PLOW. CP68A EmPROM BASIN AND ROUTE C=FLOW P=lOOYR FUTURE 

1274 HC 2 

' DDM '**" Pre~emed ***** 

KK 68T70A 
KM ROUTE FLOW FROM CP68A AT ELLIOT END SAWTAN PREEWAY ALIGNMENT TO SUBBASIN 
KM 7OA. AT THE POINT WERE SIPHON DRAW INTERSECTS THE PREEWAY ALIGNMENT 

1278 KM CHANNEL IS NATUXAL AND ONLY APPROXIMATE IN ROUTING PARAMETERS 
1279 RS 2 FLOW -1 
1280 RC .030 .030 ,030 3960 .0006 1 :::: RX 0 5 

10 20 30 40 45 50 
RY 10 5 4 0 0 4 5 10 * 
* Thls combinzng operation is added for Elliot Basin Outlet 

1283 

* 

KK OUTLET 
1284 KM COMBINE FWWS FROM 68T70A and Elliot Ba61n Outfall Channel 
1285 HC 2 . 

KK R-OUT 
KM ROUTE FLOW FROM OUTLET SOUTH ELLIOT IWD SAWTAN FREEWAY ALIGNMENT TO SUBBASIN 

1288 KM 7OA, AT THE POINT WHERE W E S  ROAD INTERSECTS THE FREEWAY Al,ImMENT 
1289 YIUi Concrete Channel, Parameters are approximate 
1290 
1291 

RS 1 FLOW -1 
RC .O16 ,016 ,016 2640 .0030 

HEC-1 INPUT PAGE 35 

LINE ID ....... 1.......2.......33......4.......5.......6.......7.......8.......9......1D 

. DDM **"* Inserted ***r* 

1294 KK 70A 
1295 KM BASIN 70A 
1296 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
1297 KM L= -9 Lca= .4 S= 23.5 rn= ,025 LAG= 12.7 
1298 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
1299 EA .54 
1300 LG .13 .15 7 60 .13 67.00 
1301 UI 306. 899. 1524. 903. 346. 120. 44. 0. 0. 
1302 

0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. * 
* DDM "***. Pre~emed ***rr 

* DDM **"* Preserved **re* 

KK C70A 
KM COMBINE PLOWS PROM R-OUT AND SUBBASIN 70A 
HC 2 

KK 70T76A 
KM DIBBLE DRnlhlK$E PA?II.TTY - . . . . -. . . 
KM ROUTE FLOW ALONG NEW S W A N  FREmAY &LIGNMENT 
KM REAM ET-3A. ET-38 
RS 2 FLOW -1 

KK 76A 
KM BASIN 76A 
KM THE POLLOWING PAQAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2.9 lea- 1.7 S= 24.1 rn= .030 LAG= 42.9 
KM PHOENIX VALLEY S-GRAPH WAS USED POR THIS BASIN 
BA 1.91 

' DDM **rr* pregemd *++rr  

HEC-1 INPUT PAGE 36 



8 LINE 

1363 

LINE 

KK C76A 
KM COMBIHE HYDROGRAPHS 70T76A ISANTAN FREEWAY CHANNEL FLOWS) WITH SUBBASIN 76A 
HC 2 

KK*DBSAN 
* KM DIVERT FROM SANTAN CHANNEL INTO THE RAY DETENTION BASIN 
* KM ADDED BY CPE IN JUNE 2000. 
KM USES A RWISTIC SIDE-WEIR EQUATION TO FORM POWER m V E  

* KM WEIR CREST = 4.5 FT; WEIR LENGTH = 200FT; 4.0 FT DIV STRUCTURE 
* KO 3 

KK 76ATPR 
KM DIBBLE DRAINAGE FACILITY 
KM ROUTE FLOW ALONG NEW W A N  FR6EWAY ALIGNMENT TO NEW POWERLINE PLOODWAY ALGN. 
KM REACH ET-2A. ET-2E 
RS 2 FLOW -1 

KK EMFSTN 
KM COMBINE HYDROGRAPHS 76ATPR ( W A N  FREEWAY CHlLNNFL FLOWS) WITH flow in EMB 
HC 2 

KK KNXTRY 
KM ROUTE EMF IKNOX ROAD FLOW TO RAY ROAD 
RS 1 FLOW -1 
RC .03 .022 -03 3000 .0003 
RX 0 500 520 553 693 726 140 742 
RY 14 12 11 0 0 11 11 12 

KM BASIN 73A 
KM THE FOLLOWING PAEAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2 3 Lca= 1.0 S- 34 9 Kn- .093 LAG= 94.5 
KM PHOENIX VALLEY S-GRAPH WAS U S D  FOR THIS BASIN 
BA 95 
LG .35 .36 5.00 .27 .OO 
UI 34. 34. 34. 34. 84. 117. 134 158. 171. 185. 
UI 197. 214. 232. 254. 274 317. 381. 429. 424. 369. 

HEC-1 INPUT PAGE 37 

KK 73ATB 
KM ROUTE 73A TO 738 VIA WASH RUNNING DIAGONALLY ACROSS 73B 
RS 3 FLOW -1 
RC .06 .05 .06 2700 ,0074 
RX 0 500 1000 1003 1007 1011 1511 2011 
RY 4 3 5  3 0 0 2 2.5 3 

I(M BASIN 738 
KM THE FOLLOWING PARAMETERS WERE PROVIDD FOR THIS BASIN 
KM L= .6 ~ c a =  .4 S= 26.3 Kn- ,050 LAG= 21.6 
KM PHOENIX VALLEY S-GFAPH WAS USED FOR THIS BASIN 
BA .42 
LG .27 .25 5.30 .27 21.04 
UI 67. 268. 402. 621. 719. 486. 332. 162. 94. 50. 
UI 20. 20. 0. 0. 0. 0. 0. 0. 0. 0. UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

' DDM '*"* Preserved *'**" 

KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
DT 0738 29 
DI 0 10000 

DQ 0 10000 . DDM '*.*. Preserved **** 



LINE 

KK CP73B 
KM COMBINE S73A AND S73B 
HC 2 

KK 73BTC 
KM ROUTE 73B TO 73C VIA WASH CROSSING MOUNTAIN ROAD 
KM THEN ROUTD SOUTH ALONG GENERAL MOTORS BERM TO SW CORNER OF 73C 
RS 6 FLOW -1 
RC ,035 ,022 5 5000 .0036 
RX 0 500 700 710 720 730 930 1430 
RY 8 7.5 5 0 0 5 7.5 8 

HEC-1 INPUT PAGE 38 

..lo 

KK 73C 

I 
KM BASIN 73C 

1402 KM THE FOLLOWING PARAMETERS WERE PROVIDFD FOR TM19 R ~ P I N  

KK R73C 
KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
DT D73C 58 

1412 DI 0 10000 
1413 DQ 0 10000 

1414 

' DDM '*"* Preserved ***** 

KK CPl3C 
1415 KM COMBINE 73C AND 73B 
1416 HC 2 

* DDM "*** Preserved +**** 

1411 KK 73T74C 
1418 KM ROUTE 73C TO 14C VIA GM BERM, WEST EDGE OF 74C 
1419 RS 4 FLOW . -1 
1420 
1421 

RC .035 .022 ,035 3500 .On34 
RX 0 500 1000 1001 1016 1516 2016 2516 

1422 RY 6 5.5. 5 2 2 3.5 4.5 5.5 

DDM **'** Updated *+.** 

1423 KK 74A 
1424 M BASIN 74A 
1425 KM THE FOLLDWX'WING PARRMETERS WERE PROVIDED FOR THIS BASIN 
1426 KM L= 2.4 LCB? 1.0 S= 42.2 Kn= ,095 LAG= 92.9 
1427 8 1428 

KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN . KO 2 2 
BA .75 

1429 LG .35 .36 5.00 .27 .OO 
1430 UI 27. 27. 27. 27. 73. 96. 111. 129. 140. 151. . .  
1431 UI 1 6 3  175. 193. 208. 228. 268. 317. 362. 327. 287. 
1432 # 1433 

UI 260.~ 239. 222. 206. 187. 171. 160. 142. 132. 118. 
UI 99. 79. 56. 48.. 47. 45. 

1434 
45. 32. 

UI 27. 
27. 27. 

19. 8 .  8. 8. 8. 8. 
1435 

8. 
UI 8. 

8. 
8. 

8. 
8. 8. ' 8. 0. 

1436 
0. ' 0. 

UI 
0. 

0. 
0. 

0. 0. 0. 0. 0. 0. 0. 0. 0. 

HEC-1 INPUT PAGE 39 -- 
LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

1438 KM NEW BASIN REGRRDED ON 18 DEC 97, by Dlbble h Assoc~ates 
1439 KM revised to be on-line detention basin 
1440 KM DETENTION BASlN LOCATED BAST OF MERIDIAN ROAD 61 north of Powerline Floodway 
1441 KM WITH 24-INCH OUTFALL h 350-FT WEIR. 

KO 2 9 

1448 KM ROUTE 74A TO 748 VIA WASH CROSSING COUNTY LINE 
1449 RS 4 FLOW -1 
1450 RC .045 .04 .045 3500 ,0054 
1451 RX 0 500 1000 1003 1007 1011 1511 2011 
1452 RY 4 3.5 3 0 0 2 2.5 3 



LINE 

LINE 

KM BASIN 748 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 6 Lca- .5 Sr 32.1 Kn= .050 LliG-. 23.3 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA .33 
I& .30 .25 6.00 .18 5.00 
UI 48. 177. 273 388. 563. 406 289. 188 87. 58. 
UI 28. 15. 15. 0. 0. 0. 0. 0. 
UI 

0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. * 0. 0. 

* DDM +***' Preserved *****. 

* DDM ***+r Preserved **+** 

KK CP74B 
KM COMBINE S74A AND S74B 
HC 2 

DDM **"* Preserved *'*** 

KK 74BTC 
KM ROUTE 74B TO 74C VIA WASH CROSSING MOUNTAIN ROAD 
RS 4 FLOW -1 

'DDM "+**Updated'+*** 
HEC-1 INPUT 

KK 74C 
KM BASIN 74C 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .7 LC== .5 S= 25.4 m= .020 LAG- 10.3 
KM PHOENIX VALLEY S-GMPH WAS USED FOR THIS BASIN 
R& 2 A  . . .-. 
LG .10 .15 7.00 .17 80.00 
UI 303. 950. 940. 348. 92. 35. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0 0. 0. 0. 0. 0. 

DDM **"* Preserved **'** 

DDN **'** Preserved ***** 

KK CP74C 
KM COMBINE 74C AND 74B AND 73C 
HC 3 

KM ROUTE CP74C TO S75 VIA POWERLINE FLOODWAY TO ELLSWORTH RD & RAY ROAD. 
XM V e l  of 10 ft/sec for NSTP calc. 
RS 3 FLOW -1 
RC .03 ,013 .03 10560 ,0049 
RX 0 1005 1023 1030.5 1036.5 1044 1062 2067 
RY 6 5 5 0 0 5 5 6 

' DDM **"* Updated **r.* 

KK 75 
KM BASIN 75 , WHIM IS THE GENERAL MOTORS DESERT PROVING GROUNDS 
KM TEE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 4.0 Lea= 3.0 S= 20.0 Kn= .087 LAG= 182.0 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA 4.01 0.25 -- 

THE 0.25 FACTOR IS PER FWMC, AMIR MOTAMEDI, WHO HAS TOURED THE 
PROVING GROUNDS WITH GM PERSONNEL AND FIELD VERIFIED THIS FACTOR. 

.34 .35 6.80 . 7 . 0 0  ... 
74. 
342. 
519. 
1002. 
593. 
377. 
131. 
74. 
23. 

INPUT 

PAGE 40 

PAGE 



KK C75 
KM COMBINE FLOWS FROM C74C AND SUBBASIN 75 
HC 2 

* DDM *'*** PTeSeNed +f* * *  

KK 75TPC 
KM ROUTE 75 THROUGH POWERLINE FWODWAY TO AIR FORCE CHANNEL 
RS 2 FLOW -1 
RC .03 ,013 .03 3900 .a041 
RX 0 1005 1023 1030.5 1036.5 1044 1062 2067 
RY 6 5 5 0 0 5 5 6 

'DDM *****Updated **"*+ 

KK 77A 
KM BASIN 77A 

THE FOLLOWING PARAMETERS WERE PROVIDW FOR THIS BASIN 
L= 2.9 Lea= 1.5 S= 31.1 Kn= .092 LAG= 
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
7 v a  

KK 77ATB 
KM ROUTE 77A TO 778 VIA WASH CROSSING COUNTY LINE 
RS 3 PLOW -1 
RC ,045 .04 ,045 3000 .006 
RX 0 500 980 1003 1007 1031 1511 2011 
RY 4 3.5 3 0 0 3 3.5 4 

DDM "'** Updated ****r 

KK 778 
KM BASIN 778 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .6 LC== .3 S- 26.3 Kn= .a50 LAG= 19.3 
KM PHOENIX VALLEY S-GIUIPH WAS USED FOR THIS BASIN 
BA .36 
Mi .30 .25 5.30 .24 5.00 
UI 78 277 421. 700. 544 360. 189. 93. 46 

HEC-1 INPUT 
19. 

PAGE 42 

LINE 

1561 
1562 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9.. 
UI 19. 0. 0. 0. 0. 0. 0. 0. 
UI 

0. 
0. 0. 0. 0. 0. 0. 0. 0 .  0. 

* DDM ***" PXeSeNed ***+* 

KK R77B 
KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
DT 0778 16 
Dl 0 10000 
DQ 0 10000 

* DDM ***'* PreSerYed **r**  

KK CP77B 
KM COMBINE S77A AND S77B 
HC 2 

DDM ***** PreSerYed ****+ 

KM ROUTE 778 TO 77C VIA WASH CROSSING MOUNTAIN ROAD. THEN SOUTH ALONG 
KM WESTERN EDGE OF 77C 
RS 5 F W W  - 1 

KK 77C 
KM BASIN77C 
KM THE FOLLOWING PARAMETERS WERE PROVIDW FOR THIS BASIN 
KM L= .5 Lca= .3 S- 32.3 Kn= ,020 LAG= 7.2 
KM PHOENIX VALLEY S-GRUPN WAS USED FOR THIS BASIN 
BA .28 



UI 492. 1219. 393. 60. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0 

" DDM *.**a Presemed ***** 
KK R77C 
KM RElAIN 100 YR 2 HR RUNOFF VOLUME 
DT D77C 28 
DI 0 10000 
DQ 0 10000 

KK C77C 
KM COMBINE FLOWS PROM C77B AM) SUBBASIN 77C 
VC 2 * 
* DDM "*" PleaelTed ***+* 

HEC-1 INPUT FAGE 43 

.. .10 

KK 77CT78 
RS 3 F M W  -1 

* DDM *'if** *+re* 

KM BASIN 7811 
KM THE FOLLOWING PARAKETERS WERE PIloYlDD FOR THIS BASIN 
KM Ls 3.3 Lea= 1.3 SF 30.2 Kn- .090 LAG= 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA 1.88 
LG .35 .36 5.00 .27 .OO 
UI 54. 54. 54. 54. 54. 124. 176. 
UI 268. 290. 305. 322. 342. 366. 396: 
U I  612. 641. 716. 643. 579. 531.. 494. 
UI 385. 356. 334. ' 315. 290. 270.- 255. 
UI 153. 95. 95. 95. 88. 88. 88. 
UI 54. 54. 45. 16. 16. 16. 16. 
UI 16. 16. 16. 16. 16. 16. 16. 
UI 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. * 

KK 78ATB 
KM ROUTE FLOW m(OM 78A TO 78B VIA WASH CROSSING COUNTY LINE 
RS 4 FLOW -1 
RC .Q45 .04 .045 3500 ,0042 
RX 0 500 980 1003 1007 1031 1511 2011 
RY 4.5 3.5 3 0 0 3 3.5 4.5 
* DDM '*"* Updated '*** 

.. 
KM BASIN 78B 
KM THE BOLMWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L- .6 Lea= .4 S= 31.6 Kn= ,050 LAG= 20.9 
KM PHOENIX VALLEY S - G W H  WAS USED FOR THIS BASIN 
KM FWMC REPORTS BASIN ALREADY BUILT-OUT, WITH RURAL 1 TO 2 ACRE LOTS 
KM AND THERE IS NO RETmION FOR THIS BASIN. 
RF. > Q  

KK C78B 
KM COMBINE FLOW PROM SUBBASIN 18B RND SUBBASIN 778A 
HC 2 

HEC-1 INPUT FAGE 44 

..lo LINE 

I :::: 
1639 
1640 
1641 

:::: 

.-. . 
KM ROUTE 788 TO 78c vra WASH CROSSING MOUNTAIN ROAD, THEN SOUTH ALONG 
KM WESTERN EDGE OF 78C. 
RS 3 PLOW -1 

KK 78C 
KM BASIN 78C 
i(M THE FOLLOWING PARAMETBRS WERE PROVIDED FOR THIS BASIN 
KM L= .5 Lca= .3 S= 31.7 Kn= .026 LAG- 9.0 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA .28 
LG .13 -10 11.20 .03 64 00 



KM RETAIN 100 YR 2 HF! RUNOFF VOLUME 
DT D78C 24 
Dl 0 10000 
DQ 0 10000 

KK C78C 
KM COMBINE FLOWS FROM 78B. 78C & 77C @ WILLIAMS FIELD ROAD & SIGNAL BUTTE ROAD. 
HC 3 
* 

..... 
KM ROUTE 78C TO 79A AT ELLSWORTH VIA GM CHANNEL TO 
KM WILLIAMS FIELD RD & ELLSWORTH ROAD. 
RS 4 FLOW -1 

79A 
BASIN 79A 
THE POLLOWING PAEAMETBRS W W E  PROVIDED FOR THIS BASIN 
L= 2.3 Lea= 1.2 S= 23.2 Kn- .090 LAG= 
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
> " 3  

. 
HEC-1 INPUT PAGE 45 

1683 KK C79A1 
KM COMBINE FLOWS FROM 78C AND 79A O WILLIAMS FIELD ROAD & ELLSWORTH ROAD 
HC 2 * . - 

KK 78P 
KM BASIN 78F 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 3.7 Lea= 2.1 S= 29.8 Kn1 .090 LAG= 147.0 
KM PHOENIX VALLEY S-GRAPH WAS U S D  FOR THIS BASIN 
BA 4.19 

82A1 
BASIN 82A1 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 3.6 Lea= .9 S= 33.9 Kn- .090 LRG= 
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
2 17 

KK C82A1 
KM COMBINE FLOWS FROM SUBBASINS 78P AND 82Al NORTH OF PEWS ROAD AT 
KM NEW DETENTION BASIN 
HC 2 

HEC-1 INPUT PAGE 46 

LINE ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

E. 



KK DB82Al 
KM PEMS NORTH BASIN 
KM NEW DETENTION BASIN LOCATED EAST OF MERIDIRN ROAD & 660' NORTH OF PECOS RD. 
KM WITH 1-42" RCP OUTLET & 86' SPILLWAY AT ELW=44 
KO 2 2 

KK PS-9 
KM REAM PS-9 
XM OUTFMW CHANNEL FROM NEW DETENTION BASIN 82A TO MAIN CHANNEL @ PECOS 
RS 1 FLOW -1 
RC ,025 .025 .025 500 .0005 

KK CAP2 
KM INFLOW FROM WLST OF THE CAP THROUGH 1 - 36" PIPE OVERCHUTE 
KM STATION #536+00 SALT-GILA AQUEDUCT REACH 2 
KM QI CARDS BASED ON OVERCHUTE CAPACITT OF 64 CFS 
,N 6" 

KK RCAP2 
KM ROUTE CAP2 THROUGH 82A2 VIA WASR TO SUBBASIN 82A2 
IN 15 
RS 27 BLOW -1 

KK 82A2 
KM BASIN 8 2 A 2  - - ~ ~ -  

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= . 4.6 ~ c a =  2.9 S= 27.2 Kn= .089 LAG= 183.0 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA 4.13 
LG .35 .36 5.00 .27 1.00 
UI 76. 76. 76. 76. 76. 76. 76. 76. 177. 249. 
UI 250. 291. 291. 339. 349. 371. 381. 406. 420. 430. 
UI 448. 466. 483. 501. 529. 561. 578. 596. 631. 680. 
UI 743. 805. 911. 923. 1027. 979. 901. 845. 794. 751. 
UI 717. 686. 659. 635. 613. 594. 570. 540. 514. 487. 
UI 470. 455. 437. 407. 393. 372. 362. 349. 315. 291. 
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LINE ID.. ... .1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK CP82A2 
KM COMBINE FLUW FROM ROUTEE CAP2 ANO SUBBASIN 82112 
HC 2 

KK 82A4 
KM BASIN 82A4 
KM THE FOLWWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM Ls 3.5 L C ~ =  1.5 S= 29 1 Kn? 090 LAG= L28.0 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
811 2 1 2  

~~~~ --~.... 
KM REACH MN-2 
KM ROUTE FLOW FROM SUBBASIN 82A4 TO DETENTION BASIN 82A3 
RS 2 FLOW -1 



........ 
KM BASIN 82A3 
KM THE FOLLOWING PAWmETERS WERE PROVIDED FOR THIS BASIN 
KM L= 3.6 ~ c a =  2.0 S= 28.3 ~ n =  .o90 LAG= 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
Rh 2 - 0 2  

PAGE 48 HEC-1 INPUT 

LINE 

1814 
1815 
1816 

KK CP82A3 
KM COMBINE FLOW FROM SUBBASIN 82A4 L4 SUBBASIN 82A3 BEFORE DETENTION BASIN 
RC 2 

KK CP82A5 
KM COMBINE PLOWS FROM CAP OVERCHUTE AND SWBASIN 82A 
HC 2 

KK 08828 
KM PECOS SOUTH BASIN 
KM NEW DETENTION BASIN LOCATED EAST OF MERIDIPN ROAD & 660' SOUTH OF PECOS RD. 
KM WITH 1-66" RCP OUTLET & 80' SPILLWAY AT ELBV 41 
* KO 2 2 

KK MN-1 I 
KM REACH MN-1 plus Culvert PSC-7 
KM ROUTE FLOW FROM NEW DETKNTION BASIN 82B TO MAIN LINE CHANNEL O PECOS 

KK CP82A6 
KM COMBINE PLOWS AFTER DETENTION =SINS 
HC 2 

KK 82TBOX 
KM REACH PS-8 
KM ROUTE FLOW FROM DETENTION BASIN DB82B TO 1000' FOOT LONG BOX CULVERT (PSC-6). 
RS 1 FLOW -1 
RC ,025 ,025 ,025 750 ,0005 
RX 0 8 16 47.2 67 98 106 114 
RY 5.0 5.1 5.2 0 0 5.2 5.1 5.0 
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LINE ID. ...... 1 ....... 2.......3.......4.......5.......6.......7.......B.......g...... 10 

KK BOXCLV 
KM REACH PSC-6 
KM ROUTE FLOW THROUGH BOX CULVERT 
RS 1 PLOW -1 
RC ,015 ,012 .015 1000 ,0020 
RX 0 8 16 16.01 28.01 28.02 36 44 

KK BOXT78 
KM REAM PS-5. PS-6, PS-7 plus culverts PSC-5 & PSC-4 
KM ROUTE FLOW PROM 1000' BOX CULVERT TO C78D (SIGNAL BUTTE ROAD) 
RS 1 PLOW -1 
RC ,025 ,025 .025 3400 ,0005 

KK 78D 
KM BASIN 78D 



KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.2 Lca- .5 S= 21.7 Kn= ,030 LAG= 19.5 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 

KU R78D 
KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
DT D78D 84 

. DDM *"*- Updated *'*"* 

KK 82B 
KM BASIN 828 
KM THE FOLLOWING PARAMETERS WERE PROVIDED EQR THIS BASIN 
KM L= -9 LCa= .4 S= 21.2 En= .030 LAG= 17.2 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA .92 
LG .15 .25 5.00 .36 55.00 
UI 266. 879. 1420. 2004. 1268. 727. 294. 142. 55. 55. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. . 
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LINE 

KK R82 
KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
DT 082 1 
DI 0 10000 
aa 0 10000 

KK DTTRW 
KM DIVERTING 110.7 ACRE-FEET DUE TO ON-SITE RETENTION 
KM VOLUMES WERE DERIVW FROM DqAINAGE REPORT - REFERENCE 7. 
DT TRW 110.7 
D1 0 loo00 
DQ 0 10000 

DDM ***** Preserved ***** 

KK C78D 
KM COMBINE FLOWS FROM 780. 828 AND ROUTED FLOW 82T78D 
KM D PECOS ROAD AND SIGNAL BUTTE ROAD. 
HC 3 
* .- 
* DDM *"** Preserved ***'+ 

KK 78DTE 
KM REACH 
KM ROUTE 

PS-2, PS-3, PS-4 plus culverts PSC-3 AND PSC-2. 
FLOWS FROM 780 (PECOS RU AND SIGNAL BUTTE RDI TO 

PLMI -1 
0.025 0.025 5100 ,0005 

8 16 53.2 93.2 130.4 138.4 
6.1 6.2 0 0 6.3 6.1 

78E (PECOS AW) 

146.4 
6.0 

CRISMON 

KM BASIN 78E 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.1 Lca= .5 S= 17.4 Kn- ,087 LAG= 57.4 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS W I N  
BA 1.01 

XK 83 
KM BASIN 83 
KM THE FOLLOWING PARRMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2 . O  Lea= .5 S= 15.0 Kn= .030 LAG= 25.8 
KM PHOENIX VALLEY S-GRAPH WAS usm FOR THIS BASIN 
BA 1.01 
LG .15 .25 5.00 .36 55.00 
UI 131. 423. 700. 931. 1454. 1362. 993. 726. 464. 226 
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LINE 

1930 
1931 



1932 KK R83 
1933 KM RETAIN 100 YR 2 HR RUNOFF VOLUME 

1937 KK C78E 
1938 KM COMBINE F W W S  PROM 780 AND 78B (CRISMON ROAD1 

HC 3 

1940 KK 78ET84 
1 9 4 1  KM R m C H  PS-I .. - 
1942 KM ROUTE FLOWS WEST ALONG P E M S  IN A PROPOSED CHANNEL 
1943 KM ROUTE FLOWS FROM CRISMON ROAD TO ELLSWORTH ROAD. 
1944 RS 2 FLOW -1 
1945 RC .025 0.025 0.025 4840 .0005 
1946 RX 0 8 16 53.2 93.2 130.4 138.4 146.4 

1948 KK 84 
1949 KM BASIN 84 
1950 XM THE FOLLOWING PRRAMETERS WERE PROVIDED FOR THIS BASIN 
1951 KM L= 2.0 LC== .5 S= 12.5 Kn= ,830 LAG- 26.7 
1952 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
1953 BA .99 
1954 LG .15 .25 4.70 .40 55.00 

1958 KK R84 
1959 KM RETAIN 100 YR 2 IIR RUNOFF VOLUME 
1960 DT 084 85 
1961 DI 0 10000 
1962 DQ 0 10000 

1963 KK C84 
1964 KM COMBINE FLOWS FROM 78E AND 84 AT ELLSWORTH AND PECOS ROAD 
1965 KM CHANNEL EAST SIDE OF GATEWAY WILLIAMS FLOWING TO THE NORTH 
1966 HC 2 

* 
' DDM **'** Presenred '**** 

HEC-1 INPUT 

LINE JD.... ... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

1967 KK 84T79B I :::: KM REACH M - 3 8  
KM ROUTE FLOWS FROM XHE MPNER OF PECOS AND ELLSWORTH ROADS TO 

1970 KM THE SOUTH OF WILLIAMS FIELD ROAD AND ELLSWORTH ROAD 
1911 KM (THIS IS THE M M B W E  POINT FROM BASIN 79B) 
1972 RS 1 FLOW -1 

RC ,015 ,015 .Dl5 3383 .0010 
RX 0 8 16 30 55 69 77 85 
RY 6.7 6.8 6.9 0 0 6 9 6.8 6.7 

KX 798 
KM BASIN 798 
KM THE FOLLOWING PAWLMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.4 Lea= .6 S= 9.0 Kn= .090 LAG= 77.7 
KM PHOBNIX VALLEY S-GRAPH WAS USED FOR THIS HASIN 

1989 KK C79B1 
1990 3 1991 

KM F W W S  FROM SOUTH -EL ALONG ELLSWORTH ROAD 
HC 2 

79BTB2 
REACH EH-3A 
ROUTE FLOWS FROM THE COMBINE POINT OF SUB-BASIN 
WILLIAMS FIELD ROAD AND ELLSWORTH ROAD 

2 FLOW -1 
.025 ,015 .025 5000 .0010 
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2000 KK C79BZ 
2001 KM COMBINE 79A AND ROUTED 798 (WHICH IS HYDROGRAPH C79B11 

:I 2002 HC 2 



LINE 

LINE 

KK 79TPC2 
KM REAM M-1, EH-2, plus culvert EHC-1 
KM ROUTE FLOWS THROUGH WILLIAMS-GATEWAY (SUBBASIN 80AI BY WAY OF NEW NORTH 
KM PERIMETER CH?NNEL ABOUT 112 MILE WEST OF ELLSWORTH ROAD 
RS 1 FLOW -1 
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KK CPPWR 
KM COMBINE FLOWS FROM 75 AND 79 IN THE POWERLINE FLOODWAY ALONG RAY ROAD 
KM AT ABOUT 112 MILE WEST OF ELLSWORTX ROAD 
HC 2 

' XM DIVERT FROM POWERLINE CXANNEL INTO THE FAY DETENTION BASIN 
+ KM USES A RFALISTIC SIDE-WEIR EQUATION TO FORM POWER CURVE 
* KM WEIR CREST = 3.25PT; WEIR LENGTH = 750; 4.OFT DIV STRUCTURE. 
* KO 1 ... . 
+ DT PWRDB 1537 
* D I  0 528 544 576 628 704 955 5730 : DQ 0 0 11 40 89 162 410 5174 

KK PWRT80 
KM RFliCH PR-3, PR-4, plus culvert PRC-2 
KM ROUTE FLOWS FROM PLF COMBINE TO CATCH POINT AT BOA VIA PLP IMPROVEMENT 
RS 1 FLOW -1 
RC ,025 ,015 .025 3680 ,0014 
RX 0 8 16 34 62 79 87 95 
RY 8.5 8.6 8 7 0 0 8.7 8.6 8.5 

KM BASIN 80A 
KM THE POLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 3.8 Lca= 2.2 S= 14.2 Kn= .030 LAG- 58.2 
KM PHOENIX VALLEY S-GRAPH was USED FOR THIS BASIN 
BA 2.64 
LG .15 .15 9.70 .06 5500 
UI 153. 153. 265. 544. 690. 802. 899. 1020. 1171. 1421. 
UI 1851. 1871. 1534. 1330. 1185. 1024. 896. 770. 653. 479. 
UI 305. 265. 251. 187. 153. 153. 50. 47. 47. 47 
UI 47. 47. 47. 47. 0. 0. 0. 0. 0. 0 

KK R80A 
KM RETAIN 100 YR 2 HR RUNOFF VOLUME . 
DT D80A 33 
DI 0 10000 
DQ 0 10000 

* THE SECTION BELOW COMBINES THE ROUTW FLOW FROM SANTAN AND POWER, 
THEN ROUTES TXRU THE RAY DB 

* KKDRSNDB 
* KM RETURNS THE DIVERSION FROM THE SANTAN CXANNEL . DR SANDB 
* XKDRPWDB 
* Yi% RETURNS THE DIVERSION FROM THE POWERLINE CHANNEL 
* DR PWRDB 
* KK CPFJY 
KM COMBINES THE TWO ROUTED FLOWS IN THE PAY DETENTION BASIN 
' HC 2 1 

* KK'RTRAY 
* XM ROUTES THE HYDROGRAPH OUT OF THE RAY BASIN 
+ KM Currently incorporates a d m y  set of outflow data 
KO 1 
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KK CPBOA 
KM COMBINE FLOW IN THE POWERLINE FLOODWAY WITH FLOW COMING FROM SUBBASIN BOA 
KM THE LOCATION FOR THIS COMBINATION AT THE NW CORNER OF SUBBASIN BOA 
HC 2 
* HC 3 

KK PWRSAN 



KM REAM PR-1, PR-2 plus culvert PRC-1 
XM ROUTE FLOWS FROM COMBINE POINT AT 80A VIA PLF RE-ALIGNMENT. 
RS 1 FLOW -1 

2050 KK EMFPOW 
KM COMBINE FLOW FROM THE WWERLINE FLOODWAY WITH FLOW IN THE EMF 
HC 2 

2053 KK POWTWI 
2054 
2055 

KM ROUTE EMF FLOW TO WILLIAMS FIELD ROAD VIA THE EMF 
KM THIS SECTION IS CONCRETE LINED TO PAST POWER ROAD BRIDGE 

2066 RS 2 FLOW -1 
2057 RC .03 -012 .03 4750 ,0003 

KK 80B 
KM BASIN BOB 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.5 ~ c a -  .9 S= 18.4 Kn= .044 LAG= 41.9 
KM PHOENIX VALLEY S - G W H  WAS USED FOR THIS BASIN 
* KO 21 
BA 1 .l2 
LG .13 .17 6.80 .18 48.00 

KM RETAIN 100 YR 2 RR RUNOFF VOLUME 
' KO 21 
DT D8OB 4 
Dl 0 10000 
DO 0 10000 

Subhasin BIB routed to EMFWIL per discussions with the FoMC as part of the 
+ Chandler Heights/Rittenhouse Basln Design Project. QAZ 
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KX 818 
KM BASIN 818 
KM THE FOLLOWING PILWIMETERS WERE PROVIDED FOR THIS W I N  
KM LF 1.1 ~ c a =  .4 S= 6.9 Kn= ,033 LAG= 24.7 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 

KK R81E 
KM RETAIN LOO YIL 2 HR RUNOFF VOLUME 
' KO 3 21 
DT W 1 B  35 
Dl 0 10000 

818 to be combined with 808 and exported to EMF routing model by 80B81B 
EMFWIL to Combine 808818 wlth flow f m m  POWTWI for this model 
qaz 

KK 808818 
KM COMBINE FLOWS PROM 808 & 818 AND EXPORT TO ROUTING MODEL 
KO 21 

HC 2 

KK EMFWIL 
KM COMBINE FLOWS INTO THE EMF WEST OF WILLIAMS AFB FROM SOB, 818. EMF POWERLINE 
HC 2 

KK WILTSP 
KM ROUTE EMF FLOW FROM WILLIAMS FIELD ROAD TO THE SOUTHERN PACIFIC RAILROAD 
KM (AT RITTENHOUSE ROAD1 
RS 3 PLOW -1 
RC .03 .022 .03 5000 ,0003 
RX 0 500 520 553 693 726 740 742 
RY 14 12 11 0 0 11 11 12 

' DDM *""* Updated **'*' 



@ 
1 ' LINE 

KKEMFRT1 Hydrograph name changed by Dibble h Associates to avoid t w o  
KM different hydrographs wlth the same name. 

* KM COMBINE 81A h 818 AND RITTENHOUSEIHYDROGRAPH WILTSP. PROM EMFWIL) 
* HC 2 
* 

* THE NEXT KK BLOCKS MME FROM THE QUEEN CREEK mMS . *'****"*** ,JpDATD TO GREp,N-AMPT "*."."** 
HEC-I INPUT PAGE 56 

..lo 

KM PINAL COUNTY BASIN. PARAMETERS BASED ON EXISTING LAND-USE 
KM TO MODEL PlNAL COUNTY'S PRE .VS. POST DEVELOPMENT DRAINAGE CRITERIA 
KM BASIN 258 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 4.6 Lca= 2.5 S= 24.8 Kn= .062 LAG= 122.0 
KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN 
RA ? f i <  

KK R0259 
KM ROUTE SUB258 TO M262 
RM 8 1.57 0.20 
* 

**"*'*'*" UPDATED TO G R E m - W T  *********** 

KK SUB260 
KM MARIMPA COUNTY BASIN. PARAMETERS BASED ONFUTURE LAND-USE 
KM BASIN 260 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.0 LC== .5 SI 23.2. Kn= ,045 LAG= 27.3, 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA .98 
LG .27 . .25 4.80 .36 24.00 
UI 121. 355. 623. 813. 1175. 1413. 1018. 764. 555 

KK RETAIN 
KM 100-YR, 2HR RETENTION VOLUME FOR SUBBASIN LOCATED IN MILRICOPA COUNTY 
DT RETDIV 69 
DI 0 10000 
DQ 0 10000 

* DDM "**a Preserved ***'* 
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... 10 LINE 

I: :::: 
2147 

KK C0262 
XM MMBINE SUB260 AND R0259 
HC 2 
* DDM **** '  Preserved ***** 

KK R0263 
KM ROUTE C0262 TO C0266 
8M 8 1.56 0.20 

KK SUB264 
MARIMPA COUNTY BASIN. PARAMETERS BASED ON FUTURE LAND-USE 

KM BASIN 264 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.0 Lca= .6 S= 20.0 Kn- ,050 LAG- 32.9 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA 1.00 
LG .25 .25 4 70 .38 31.00 

KK RETAIN 



LINE 

2183 
2184 

I LINE 

2220 
2221 
2222 

KM 100-YR. ZHR RETENTION VOLUME FOR SUBBASIN LOCATED IN MRRICOPA COUNTY 
DT RETDIV 73 

+ DDM "*** Preselved "+** 

KK C0266 
KM COMBINE SUB264 AND R0263 
nc 2 

' DDM ***** Preeelved ***** 

KK R0267 
XM ROUTE C0266 TO C0270 
RM 16 3.31 0.20 

KK SUB268 
KM MARICOPA COUNTY BASIN. PARAMETERS BASED ON EUTURE LAN-USE 
KM BASIN 268 
KM THE FOLLOWING P M E T E R S  WERE PROVIDED FOR THIS BASIN 
KM L= 2.0 LC*= 1.1 S- 13.4 ~ n -  .046 LAG= 55.1 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA .97 
LG .23 .25 4.65 .39 34.00 
UI 59. 59 122. 219. 281. 324. 365 422. 489. 637. 
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KK RETAIN 
KM 100-YR. 
DT RETDIV 

2HR RETENTION 
68 

VOLUME FOR MCATED IN COUNTY 

KK C0270 
RM COMBINE RUNOFF FROM R0267 AND SDB26B 
HC 2 

* DDM ***** Preserved + * f * *  

KK R0283 
KM ROUTE C0282 TO CONCENTRATION POINT AT QUEEN CREEK ROAD 
RM 14 2.78 0.20 

* THIS IS THE END OF TEE QUEEN CREEK ADMS INSERT 
' DDM ***** Updated '+*.. 

KK 88A 
KM BASIN 88A 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .8 Lea= .2 S= 13.2 Kn= .020 LAG= 9.2 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA .50 

DDM ***'* Preserved *f*+r 

KK RBBA 
KM RETAIN 100 YR 2 HR RUNOFF VOLUMB 
DT D88A 50 
DI 0 10000 
oQ 0 10000 

KK 88AT89 
KM REAM RE-2b.m-2a.m-1,EXISTING CWUYNEL ( F a  97-34), plus culvert RHC-I 
KM ROUTE 88A TO 89A VIA THE PROPOSED CHANNEL ALONG QUEEN CREEK ROAD 
KM FROM CRISMON ROAD TO ELLSWORTH ROAD 
RS 1 FLOW -1 
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ID ....... 1 ...... 2 ....... 3.......4.......5.......6.......7.......8.......9...... 10 

KK 89A 
KM BASIN 89A 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 



2223 XM L= 1 .0 Lcai .6 S= 19.0 Kn= .020 LAG= 13.5 
2224 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
2225 BA .50 

LO ;lo .25 4.65 .47 80.00 
UI 247. 142. 1328. 891. 408. 158. 41. 38. 0. 0. 

2228 UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

2229 KK R89A fl :::: KM RETAIN 100 YR 2 fiR RUNOFF VOLUME 
DT D89A 50 

2232 DI 0 10000 
2233 DQ 0 10000 

;I :::: KK C89A 
t KM COMBINE FLOWS FROM 88A AND 89A AT QUEEN CREEK ROAD AND ELLSWORTH ROAD 

2236 HC 2 

1 2237 KK 89ATRI 
2238 KM ROUTE 89A TO RITTENHOUSE ROAD VIA THE PROPOSED CHANNEL AWN0 QUEEN CREEK ROAD 
2239 KM FROM ELLSWORTH ROAD TO RITTENHOUSE ROAD 
2240 KM REVISED 02.24 98 WITH RITTENHOUSE CHANNEL DESIGN. 
2241 RS 1 FLOW -1 

:::: RC .025 025 ,025 3145 .0005 
RX 0 10 26 39 49 72 7 8  100 

2244 RY 12.2 9.7 5.7 0 0 5 1  9 7  12.2 
* 

2245 KK C283 C :::: KM COMBINE FLOWS PROM QUEEN CREEK ADMS AND EC ADMF AT QUEEN CREEK ROAD AND 
KM RITTENHOUSE ROAD. - KO 2 

2248 HC 2 

I :::, KK 283T90 
KM ROUTE FLOWS FROM CONCENTRATION POINT 283 AT QUEEN CREAK ROAD NORTH IN 

2251 KM RITTENHOUSE CHANNEL TO THE HALF MILE STREET BETWEFt3 QUEEN CREEK ROAD AND 
2252 KM GERMANN ROAD (RYAN STREET) 
2253 KM I :::: KM REVISED 02.24.98 WITH RITTENHOUSE CHANNEL DESIGN (TYPICAL SECTION #51. 

KM 
* KO 2 

LINE ID 

1 FLOW -1 
.025 .025 -025 4400 ,0005 

0 22 28 51 61 83 90 
11.2 9.7 5.7 0 0 5.7 9.7 

90A 
BASIN 9OA 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .6 Lea= .2 S= 24.2 Kn= .038 LAG= 
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
.48 
.10 .25 4.60 .49 62.00 

269. 189. 1351. 812. 319. 113 39. 
0. 0. 0. 0. 0. 0. 0. 

R90A 
RETAIN 100 YR 2 HR RUNOFF VOLUME 
D90A 42 

0 10000 
0 10000 

2274 KK C90A 
2275 KM COMBINE FLOWS FLOW C283 AND SUBBASIN 90 AT RYRN STREET ALIGNMENT 

' KO 2 
2276 HC 2 

KK 90ATB 
KM ROUTE FLOWS FROM SUBBASIN 90A TO 90B VIA CHANNEL 
KM REVISED 02.24.98 WITH RITTENHOUSE CHANNEL DESIGN (TYPICAL SECTION #41 
m - KO 2 
RS 1 FLOW -1 
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KK R87A 
KM RETAIN 100 YR 2 BR RUNOFF VOLUME 
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KM ROUTE 8711 TO 87B VIA SHEET FLOW 
RS 1 BIIOW -1 

........... 
KM THE WLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L- .9 Lca= .5 S= 11.6 Xn= .a20 LAG= 12.8 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 

KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
DT 0878 49 
DI 0 10000 
DQ 0 10000 * 

KK C87 
KM COMBINE FLOW FROM SUBBASINS 87A AND 878 
HC 2 

KK 87T88B 
KM ROUTE S87 TO SS8 VIA GERMANN ROAD 
RS 6 FLOW -1 
RC .045 .025 .045 5280 .002 
RX 0 1000 1005 1010 1050 1060 1560 2060 
RY 14 13 18 12 11 14 14.5 15 

KK 88B 
KM BASIN 88B 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= . 9  LC== .6 S- 21.2 Xn= ,020 LAG= 12.8 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR M I S  BASIN 
BA .50 
LG .10 .25 5.00 .40 80.00 
UI 279. 810. 1402. 843. 331. 117. 40. 0. 0. 
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LINE ID. ...... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9.... 

KK RSSB 
KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
DT D8SB 50 

KM COMBINE FLOWS FROM SUBBASINS 88A AND 888 
HC 2 

KM ROUTE SBB (CRISMON ROAD) TO 5898 (ELLSWORTH ROAD) VIA G E M  ROAD 
RS 6 PLOW -1 
RC .045 .025 .045 5280 ,004 

KM BASIN 898 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .9  LCas .5 S= 23.2 Kn= ,020 LAG= 11.7 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA .50 





^ DDM ***** Updated '*"* 

KK 86 
KM BASIN 86 

4 ' 2424 KM THE FOLLOWING PARAMETERS WERE PROVIDW FOR THIS BASIN 
2425 KM L= 2.0 Lca= .5 S= 1 5 0  Kn.i.030 LAG= 25.8 
2426 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
2427 BA 1 00 d 2:: LG .15 

25 4.55 .45 55.00 
UI 131. 420. 695. 925. 1446. 1354. 987. 722. 461. 225. 

2430 Ul 160. 89. 40. 40. 40. 0. 0. 0. 0. 0. 
2431 UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

$ 2432 

DDM '**** Preserved t**+* 
KK RE6 

2433 KM RETAIN 100 YR 2 HR RUNOFF VOLUME 
2434 DT D86 85 I :::: DI 0 LOO00 

DQ 0 10000 

1 
* 
* DDM '**+* Preserved ***'* 

2437 .I 2438 
KK C86 
KM MMBINE 85 AND 86 AT PEWS ROAD AND SOSSAMAN ROAD 

2439 HC 2 
I 

DDM *I*** Pleseeved ***** I 2440 KK 86T91 
2441 KM ROUTE S86 TO S91 VIA WAPB SOUTH PERIMETER -EL. Grassy v=3ft/sec 
2442 RS 6 FLOW -1 
2443 RC 0.05 0.035 0.05 5500 .0025 
2444 RX 0 500 1000 1013 1028 1041 1541 2041 
2445 RY 5.5 5 4.5 0 0 4.5 5 5.5 

f DDM ***** Updated ***'* 
HEC-1 INPUT 

....... ....... I: LINE ID 1 2.......3.......4.......5.......6.......7.......8.......9...... 10 

i . . 2446 KK 91 
2447 KM BASIN 91 
2448 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR'THIS BASIN 
2449 I. 2450 

KM L= 1.4 LCB= .6 S= 18:4 Kn= .030 LAG= 22.7 
XM PHOEWIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 

2451 BA .46 
,. , 2452 IX: .15 .25 4.65 .42 55.00 

2453 UI 68. 262. 399. 586. 792. 554. 390. 234. 116. 73. 
2454 UI 28. 21. 2 1 . .  0. 0. 0. 0. 0. 0. 0. 

UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

2457 KM RETAIN 10OYR 2NR VOLUME 

:::: DT D91 38 
DI 0 10000 

2460 DQ 0 10000 
I 

* DDM ***** Updated ***** 

2461 KK 81A 
2462 KM BASIN 81A 
2463 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
2464 KM LE 3.3 Lca= 1.9 S= 16.4 Kn= .029 LAG= 49.0 
2465 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
2466 BA 1.81 
2467 LG .14 .25 4.70 .41 58.00 
2468 UI 125. 125. 341. 523. 642. 737. 863. 1019. 1359. 1576. 

* DDM **"* Preserved **'** 

2473 KK R8lA 
2474 XM RETAIN 100 YR 2 HR RUNOFF VOLUME 
2475 DT D81A 5 
2476 DI 0 10000 
2477 DQ 0 10000 

* DUM *trrr Preserved *+.+* 

2478 KK CP91 
2479 KM COMBINE 91, 9 0 .  86 8lA AT RITTENHOUSE CHANNEL 
2480 HC 4 

* DDM '**'* Preserved "*'* 

PAGE 65 
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LINE ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 



2481 KK 91TEI.fR 
2482 KM ROUTE 91 TO EMF 

* KO 21 
2483 RS 4 FLOW -1 
2484 RC 0.035 0.022 0.035 4000 0.003 
2485 RX 0 200 230 240 270 280 310 410 
2486 RY 9 7 6 0 0 6 7 9 

* DDM ***** Preserved *+*** 

2487 KK EMFRIT Revlaed by Dibble 6 Associates to remove combination at "RITTEN" 
2488 KM COMBINE HYDROGRAPHS EMPRTl AND 91TEMP 
2489 HC 2 

* 
THIS PORTION OF THE MODEL IS USED TO DWELOPE HYDROGRAPHS POR THE CAPlA AND 
CAPlB OVERCWTES. ALL PAWAMETSRS,ARE FROM THE SEMESA ADMS DATED 1997 

2490 KM ******* \ /  \/ \ /  modlficatlons by Dlbble & Associates \ /  \/ \/ *****"*** 

made changes to sub-basins 62C & 62D per County 
revised detention Basin DB82A1 
Siphon Draw basin to be on-line facility, rearranged sequence 
Basin m4B near Powerline Floodway, data based on grading plan 
ReYised Channel Routing parameters far Area 1 
Revised Detention Basin DB82A1 & DB82B. 
Coordinated file with PB. 
Revised Hydrology per County '97 Land Use Parameters 
Pile Uodated hv DDMS 

- ~etention reviied per County ,97 Land Use Parametere 
- Revised routing along the Santan Alignment 
- Revised channel routing parameters. Area 2 for channel design. 
- Revised channel routing slopes in non-ADMP design areas to 
match the MAG97 values found in file EwrSOUTH.DAT from FCDMC 

- Revised wording at CAPlA and CAPlB to reflect 217 cfs per 
Overchute location, not per pipe. This per Valerie Swick. 

- Copied the KK 91 to KK EMPRIT sequence from FirrSOrml.DAT 
andreviseddiagram sequence to add in Santan Ewy channel. 

- Slope and NSTEPS values for Some natural channels input from 
the Distriet-supplied file "PUTSOUTH.DAT". 

- Revised hvdroaraoh names near EMF at Rittenhouse area. 
25x3 . KM On 02.12.98 - Revised minor-st'ation error in channel route 65AT66, RX record 
2514 KM On 02.23.98 - Revised per 
2515 KM PWMC comente: Reworded KM record for route 65AT66. 
2516 KM Length for route 651'66 revised to 2400 feet. 
2517 KM KM added to 788 to explain why no retention. 
2518 KM Added channel route for CP82A4 to CP82A5. 
2519 KM Added 0.25 ratio c Basin 75, removed retention 
2520 KM On 02.24.98 - Revised Rittenhouse Challnel routing to reflect plans 
2521 KM per E m  Contract No. 97-34 (Phase 2) 
2522 KM 
2523 KM On 03.03.98 - Received This File as FINAL HYDROLOGY from the FCDMC 
2524 KM On 03.04.98 - Revised flow muting to show the PLP connecting to 

HEC-1 INPUT 

LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
2525 KM the Santan Channel. Also redordered subbasin Boa 

to enter the system at the proper location. 
Revised KM record for EMPKNX to delete reference to C76A. 
Revised preliminary channel sizes from design data. 
Added routing reaches represented in design. (Area 11. 
Regraded Ccismon Basin to avoid ADWR jurisdictional dam. 
Revised Siphon Draw Basin to avoid ADWR jurisdictional dam. 
Revised "0-1 depth channel routing per Area 2 channel design. 
submitted Hydrology to cougty. 
Revised Hydrology per County Comments 
Revised channel properties to reflect earth channels 
Submitted file to County (This is a pre-final submittal) 

On 06.18.98 - Added combine at Knox Road for better flowrate resolution 

On 07 17.98 - Revised per Pco review comments. Channel routlngs rev~sed to 
follow rhe AoMP Prelimrnary Design Plans More verbal 
desci-lptloll~ for chamel routxngs added. 

On 07.24.98 - This is the final submittal HEC-1 input file 

On 08.06.98 -Back checked entire file agalnst FWMC revlew comments printout. 

On 10.21.98 -Revised routing at Elliot basin far prelim. 301 design. 

On 10.27.98 -Revised divert for retention at Elliot Basin. 

On 01.15.99 -Pile submitted as part of Elliot Basin Addendum to the ADMP 

*******  *^*^^ modifications by Dibble &Associates * '̂̂ ' ************** 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING ( - - - > I  DIVERSION OR PUMP PLOW 
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EMFRIT ............ ;!a::: R,, AL, CO?.!.UTED AT ,IS L0,ION 
i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 > 
FLOOD HYDROGRAPH PACKAGE (HEC-1) * 

JUN 1998 + 
VERSION 4.1 * 

RUNDATE 05AUG04 TIME 11:32:14 : 

option 7 - Preferred Alternative 
T h ~ s  is the proposed future cond~tlons HEC-1 model of 100-yr 24-hr storm 
for the areas of south US60 for the Si~hon Draw Basin Dro7ect. 
Model Name: S60EMAP7 .DAT, modified by %ood/patel, July 2064. 
Original Model: WS4-SEMR.DAT; Model for North US 60: N60EM.DAT(WSZ-NEM.DAT1 
Major changes including 1) flow from subbasin 65A is divided into 5 smaller 
subbasins by diversion; 2) Ouadalupe Basin is added; 3) both Siphon Draw 
Waeh and the Elliot Road storm drain bypass flow to the west. 

MODEL REVISED 9/12/02 Tb CHANGE ZW CARD TO ZR CARD AT HYDROGRAPH CAPlE (CWR) 

ID Kirkham Michael: 
Last Revised Date: 5/14/02 
Filename: WS4-SEM.DAT 

Comments Dated 5/14/02 (Wl 

 his model should be used for the Rittenhouse and Chandler Heights Basin 
Design Project - 30% Deslgn Analyses. 

This model is one of several models that represent the EMF watershed. 
This model covers the Southeast Mesa Area and should reference as a DSS 
the watershed model for the Northeast Mesa Area (Filename WSZ-NEM.DAT1. 

This model ie necessary to determine the input hydrographs for the 
Rittenhouse Basin Design HEC-RAS Unsteady State analyaia. To develop 
the necessary input hydrographs the following models shauld be run in order. 
Eecauee the files utilize a TAPE21 file to export import hydrographs 
between models, prior to m i n g  the FIRST model (WS1-NWM.DAT1 any existing 
TAPE21 file in the directory should be deleted. The run procedure order is: 

1) WS1-NWM.DAT 
2) WS2-NEM.DAT 
3 )  WS3-QCSW.DAT 
4) WSI-SEM.DAT (referencing WS2-NEM.DSS for the DSS file1 
51 RT1-BASE.DAT 

 he necessary input hydrographs for the h it ten house Basin analysis 
are determined in RT1-BASE. In that output file, the hydrograph at 
RNPLDl should be exported and used as the input hydrograph at the 
EMF Reach 4 Cross Section 17.082. And the hydrograph at RITTEN should 
be exported and used as the input hydragraph for the Rittenhouse Main 
Channel at Cross Section 820.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**** NOTE BY PRIMATECH ENGINEERS; **** 
**** DATE: 06/12/2001 **** 
**'* THE NEW FILE NRME IS: SEETALT2.DAT * * e *  

**** THE FILE WAS RENAMED AS <cRTETALT2.DAT>, FOR THE EAST MERICOPA '*** 
*"'* FLOODWAY CAPACITY MITIGATION PROJECT, BY FLOOD CONTROL DISTRICT OF **** 
*"* MARIMPA COUNTY. **+* 

THIS MODEL WAS ORIGINALLY MIDDOUT.DAT 
IT HAS BEEN MODIFIED BY CPE 1712000) 
FOR ALTERNATIVE 2 FOR THE EAST MARICOPA PLOOWAY 
CAPACITY MITIGATION AND MULTI-USE CORRIDOR STMY 
TO ROUTE BOTH THE POWERLINE FLOOWAY 
AND THE SMTRN FREEWAY CHANNEL INTO THE RAY BASIN PRIOR THEIR OUTFALL 
INTO THE EMF 

Model files changed by Collins/Pina Engineering 
to reflect multi-use design concepts (recreation 
and environment) proposed throughout the entire 
EMF Corridor. July ZOO0 

VERSION 8.06 CPE 7/31/00 



*.**.******* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FILENAME: MIDDOUT.DAT 

ALL CIP INFRASTRUCTURE IS IN PLACE, FUTURE CONDITIONS LANDUSE IS IN PLACE 
FLOW IS ROUTED UP ELLSWORTH ROAD IN A EARTH LINED CWINNeL 

PRODUCED BY DIBBLE AND ASSOCIATES AND HOSKIN ENGINEERING CONSULTANTS. 
File Name: Plnal8.Dat 
~evlsed - Jan. 2000 by Sz (WoodIPatell From Flnal7.dat - new Z-V 6. Sideweir 
~evlsed - Jan. ZOO0 hv SZ IWoodlPatell from Plnal6.dat - 60% revzew comments ~~ ~~ 

Rcviscd - Drc. 1999 by SZ VIcodlPatell frotn FlnnlS.62~ 
Rev:srd - Dec. 1399 by BZ lYoo3,Paeel) fron F~nx?n.dnc 
hcvloed - Nov. 1999 by SZ Cdood/Parell f:on Flnoll.dec 
Revised - June 1999 by SZ IauodlParell Esr Flnol llodcl frcm 0prl.dar. 
RCVISP~ - May 1999 by 52 (W3odIPa~ell f o r  Optic" 1. Bared on Wdel SDIB.DAT 
HLVISED - MAY. 1999 UY VAS TO INCORPORATE INCRFASB OF SUJBASILI RBTNTION AliD 

RrYlsIUliS TO THE REGIONAL OETCn'L'IOII BASIN SI'ORAGE 
REVISED - WEB, 1999 BY VALERIE SWICK. F W  OF MARICOPA COUNTY 
REVISED - MAY, 1998 BY D&A 

REVISED BY VALERIE SWICK, FEW. 26, 1998 

EAST MESA AREA DRAINAGE MASTER PLRN 
AREA SOUTH OF SUPERSTITION 1U.S. WVY 60) 
AUGUST 1997 
SOUTHEAST MESA HIGH RESOLUTION MODEL 

SWBASINS 75, 79A. 798, 78E. LANDUSES WERE NOT 
CHANGED BECAUSE IT WAS FELT THAT THEIR FUlVRE CONDITIONS LAXDUSES WOULD BE 
SIMILAR TO THE EXISTING CONDITIONS LANDUSES. 
RETENTION VOLUMES WILL ALSO NOT BE UTILIZED FOR SWBASINS 75, 79A. 798. 78E 
SOME QUEEN CREEK SUBBASINS WILL ALSO NOT HAVE RETENTION VOLUMES, EITHER 
BECAUSE THEY LIE IN PINAL COUNTY AND WE DONT KNOW PINAL COUNTIES PLANS OR 
THEY LIE IN THE SANTAN MOUNTAINS AND WON'T GET DEVELOPED 
WILLIAMS GATEWAY AIRPORT (SUBBASINS 80A. 808. 81A. AND 81B) ARE MODELED AS 
FUTURE CONDITIONS AND HAVE RETWTION VOLUMES FOR THE lOOYR 2HR STORM 

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

TXIS MODEL REPRESENTS THE FUTURE CONDITION OF THE WATERSHED. 
mThL DRAINAGE AREA IS APPROXIMATELY 213 SQ. MI. 
THIS MODEL USES A Kn VALUE OF 0.09 FOR DESERT LANE USE DUE TO SHEET FLOW 
CONDITIONS. 

100-YEAR 24-HOUR FREQUET3CY 
AR- RWUCTIONS FROM F W  HYDROLOGY MANUAL 
TBIS MODEL INCLUDES INFLOW FROM NORTH OF THE SUPERSTITION FREEWAY 
A$ EAST OF THE CAP 

DATA FROM TEE QUEEN CREEK ADMS HAS BEEN ADDED TO CALCULATE FUlWS INTO THE 
EMF. MUSKINGUM ROUTING NSTEPS WERE ADJUSTED TO BE WITHIN THE SUGGESTED 
W G E  . 

SCS TYPE 
S-GRAPH H 

METHODOLOGY 
THE US CORPS OF ENGIMEERS FLOOD HYDROLOGY MODEL HEC-1 DATED SEP1990 VER 4.0 

I1 RAINFALL DISTRIBUTION 
YDROGRAPH 
AMPT INFILTRATION EQUATION USED FOR CALCUL?.TING LOSSES GREEN AND 

NORMAL DEPTH STORAGE CHANNEL ROUTING 
APPROXIMRTE DIRECTION, LOCATION, AND LENGTH OF THE WASHES HAVE BEEN 
EVALUATED BASED ON FIELD INVESTIGATION, USGS W S ,  LANDIS AERIAL SURVEYS 
DATF- ."". 
THE 

b" L733 

NOAA TECHNICAL MEMORANDUM NOAA ATLAS 2 DEPTH AREA RATIOS 

ORIGINAL STUDY PERFORMED BY LISA C. YOUNG AND AFSHIN AHO~IYAN, UPDATED BY 
DAVID DEGERNESS (OCT-DEC. 19961. REVIEWED BY VALERIE A. SWICK 
m MllR MOTIIMEDI OF THE FLOOD CONTROL DISTRICT ~~~~~~ - ~ 

HYDROLOGY BRANCH ENOINEERING DIVISION, FLOOD CONTROL 
DISTRICT OF MARICOPA COUNTY, DECEMBER - JULY 1995. 
ASSUMED VELOCITY OF 1 FT/SEC FOR SHEET FLOW, 2-3 FTISEC FOR WASHINATURAL 
CHANNEL, 3 FT/SEC FOR ROAD AND GRRSS CEDNNEL, lOFT/SEC FOR CONCRETE CHANNEL 

VELOCITIES FOR ADMP IMPROVEMENT CHANNELS FROM DIBBLE AND ASSOCIATES 
SUGGESTED ALTERNATIVES (JULY 1, 1997) 

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

**** THE FOLLOWING NOTE WAS ADDED BY PBIMATECH ENGINEERS ON 06-12-2001 "'* 
* * ~ , ~ . , * ~ . ~ ~ ~ * * * * * * ~ ~ ~ * * * * ~ * * ~ ~ . * * + * ~ ~ . . . * . . ~ ~ ~ ~ ~ ~ * . . . ~ . ~ . . ~ * * * * ~ * * ~ *  ee..** 

NOTE: MUST USE NEBUILD.DSS AS THE DSS FILE TO IMPORT FLOWS ACROSS THE 
SUPERSTITION FREEWAY. 

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



NOTE: MUST USE NDIBF.DSS AS THE DSS FILE TO IMPORT FLOWS AC&OSS THE 
SUPERSTITION FREEWAY. 

DDM MCUHP2 SE MESA ADMP - SOUTH OF SUPERSTITION FWY, FUTURE CONDITIONS 
181 10 OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
Q S W  0. WDRMjRAPH PLOT SCALE 

I 
IT HYDROGRAPH TIME DATA 

NMIN 5 MINUTES IN COMPUTATION INTERVAL 

R IDATE 1APR97 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 1000 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 4APR97 ENDING DATE 
NDTIME 1115 ENDING TIME 
ICENT 19 CENTURY W K  

COMPUTATION INTERVAL .08 HOURS 
TOTAL TIME BASE 83.25 HOURS 

ENGLISH UNITS 

il DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LQUGTH, ELEVATION FEET 

4 P W W  CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 

I SURFACE AREA ACRES 
TEMPERATUXE DEGREES FAHR-IT 

/ , 183 JD INDEX STORM NO. 1 
STXM 3.60 PRECIPITATLON DEPTH 

a TRDA .Ol TRANSPOSITION DRAINAGE AREA 

184 PI, PRECIPITATION PATTERN 
.oo .oo .oo .oo .oil .OD .00 .oo .oo .oo 

i .' .oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

I -00 .oo .oo .oo .oo .oo .oo .oo .oo .oo. 
.oo .oo ' .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .00 .oo , .oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .OO .oo .oo .oo .oo .oo .00 
.oo .oo .oo .00 .oo .oo .oo .OO .oo .oo 

I, .oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo . .oo .oo .oo .00 .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

\ .oo .oo .oo .oo .oo .oo .oo .O1 .oo .O1 
.O1 .01 .O1 .01 ' .01 .01 .01 .Ol ' .03 .03 

8 ..03 .09 .09 .09 .O1 .01 .O1 .O1 .01 .O1 
.01 .01 .01 .O1 .01 .O1 .oo .oo .oo .oo 
-00 .oo .oo :oo .oo .oo .oo .oo .oo .00 

I .oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.DO .oo .oo .oo .oo .oo .oo .oo .oo .oo 

5 
.OO .oo .oo .oo .oo .OO .oo .00 .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .00 .oo .oo .oo .oo .oo .oo .oo 

i 
.oo .oo .oo .oo .oo .DO .OD .OO .oo -00 

' .oo .oo -00 .oo .oo .oo .00 .oo .oo .00 
.oo .oo .oo .oo .oo .oo .00 .oo .DO .oo 

6 .oo .oo .oo .oo .OO .oo .oo .oo .oo .oo 
.OO .00 .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

% ' .oo .oo .oo .OO .oo .oo .oo .oo 

I 194 JD INDEX STORM NO, 2 
STRM 3.58 PRECIPITATION DEPTH 
TRDA 1.00 TRANSPOSITION DRAINAGE AREA 

X... 
0 PI PRECIPITATION PATTERN 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

ic .oo .oo .oo .oo .oo .oo .oo .oo .DO .oo 
.oo .oo . .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .DO .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .no ' .oo .oo 
.oo .oo .oo .OO .oo .oo .oo ' .oo . .00 .oo 

I .oo .oo .oo .oo ' .oo .00 .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .00 ' .oo .OO .OD 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

,~. > .oo .oo .oo .oo .oo .oo .oo .oo .oo .OO 
.oo .oo .oo .oo .oo .oo .oo .oo .00 .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .00 

B .oo .oo .oo .oo .oo .oo .00 .01 .oo -01 
.01 .O1 .Ol .O1 .O1 .O1 .01 .01 .03 .03 
.03 .09 .09 .09 .Ol .O1 .O1 .01 .O1 .01 
.01 .O1 .O1 .01 .O1 .O1 .oo .oo .00 .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .00 

E .oo .oo .OD .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .OO .oo .OO .oo 
.oo .oo .oo .oo .oo .OO' ;oo .oo .oo .oo 

1 .oo .oo .oo. .oo .oo .oo .oo .oo .oo .oo 
-00 .oo .oo .oo .oo .oo .oo .OD .oo .oo 

I .oo .oo .oo .oo .00 .oo .oo .00 .00 .oo 
.oo .oo .oo .oo .00 .oo .oo .oo .oo .00 

, 



INDEX STORM NO. 3 
BTRM 3.49 
TRDA 5.00 

PRECIPITATION DEPTH 
TRUNSPOSITION DRAINAGE AREA p O P I  PRECIPITATION PATTERN 

.00 .oo 
,830 .oo . . 
.oo .oo 

INDEX STORM NO. 4 
STRM 3.38 
TRDR 10.00 

PRECIPITATION DEPTH 
TRANSPOSITION DPAINAGE AREA 

PRECIPITATION PATTERN 
.oo .oo 
.oo .oo 

INDEX STORM NO. 5 
STUM 3.24 PRECIPITATION DEPTH 

TRANSPOSITION DRAINAGE AREA TRDA 30.00 

PRECIPITATION PATTERN 
.oo .OO 
.oo .oo 



.OD .OD .a0 .oo .DO 

.oo .oo .oo .oo .oo 

.OD .oo .oo .oo .co 

.oo .oo .oo .oo .oo 
.OD .OD .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .00 .oo 
.oo .DO .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 

INDEX STORM NO. 6 
STRM 3.10 PRECIPITATION DEPTH 
TRDA 60.00 TRANSPOSITION DRAINAGE ARLRFJL 

PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo 
.oo -00  .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo 00 .oo 
.DO 00 .oo .OD .oo 
.oo .oo .oo .oo .oo 
.oo 00 .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .DO .oo .oo .oo 
.oo .oo .oo .oo .OD 
.oo .oo .oo .OD .oo 
.oo .oo .oo .oo .oo 

INDEX STORM NO. 7 
STRM 3.05 PRECIPITATION DEPTH 
TRDA 90.00 TRANSPOSITION DRAINAGE AREli 

PRECIPITATION PATTERN 
.co .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.00 .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .OD .oo .oo .00 
.oo .oo .oo .oo .oo 
,011 .OO .oo .oo .oo 
.OO .oo . O D  .00 .oo 
.oo .DO .oo .oo .oo 
.01 . O 1  . 0 1  . O 1  .01 
.03 .09 .09  .09 . O 1  
.01 . O 1  . 01  . O 1  . O 1  
.oo .oo .oo .oo .oo 

INDEX STORM NO 8 
STRM 3.00 PRECIPITATION DEPTH 
TRDA 120.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .OO .oo .oo .oo 
.00 .oo .oo .oo .oo 
- 0 0  .OD .oo .oo .oo 
.OD .oo .oo .oo .oo 



I'"'" INDEX SMRM NO. 9 
STRM 2.97 PRECIPITATION DEPTH 
TRDA 150.00 TWUUSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo 

RUNOFF S W Y  
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

OPERATION 
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 

STATION FLOW PEAK 
6-HOUR 24-HOUR 72-HOUR 

BASIN 
AREA 

MAXIMUM 
STAGE 

TIME OF 
MAX STAGE 

ROUTED TO 
RSOSS 1671. 12.75 583. 208 84. 

HYDROGRAPH AT 
59A 302. 12.33 41. 13. 4. 

DIVERSION TO 

E 
D59A 4. 8 4 2  3. 1. 0. 

HYDROGRRPH AT 
R59A 302. 12.33 41. 12. 4. 

2 COMBINED AT 
C59A 1759. 12:67 616. 218. 87. 

ROUTED TO 
+ 59A59B 1745. 12.83 613. 218. 87. 

WDROGRRPH AT 
598 637. 12.83 132. 39. 13. 

DIVERSION TO 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGWH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGWH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRRPH AT 

2 COMBINED AT 

ROUTED TO 

XYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

XYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTD TO 

HYDROGRAPH AT 

R59B 

C59B 

59BT60 

60 

060 

R60 

EMFGUA 

GUATEL 

64 

D64 

R64 

EMPELL 

ELTWRR 

62B 

D62B 

R62B 

62BTD 

620 

D62D 

R62D 

CP62D 

62DTF 

62F 

D62F 

R62F 

CP62F 

621'63 

63 

063 

R63 

CP63 

63171 



688 

DIVERSION TO 
0688 

HYDROGRAPH AT 
R68 

ROUTED TO 
68BT69 

HYDROGRAPH AT 
69 

DIVERSION TO 
069 

HYDROGRAPH AT 
R69 

2 COMBINED AT 
C69 

ROUTED TO 
691'71 

HYDROGRAPH AT 
71 

HYDROGRAPH AT 
R71 

3 COMBINED AT 
C71 

ROUTED TO 
7iT72 

HYDROGRAPH AT 
72 

DIVERSION TO 
072 

HYDROGRAPH AT 
R72 

2 COMBINED AT 
CPWAR 

2 COMBINED AT 
EMFWAR 

ROUTED TO 
WARTKN 

HYDROGRAPH AT 
70B 

DIVERSION TO 
D70B 

HYDROGRAPH AT 
R70B 

ROUTED TO 
708T76 

HYDROGRAPH AT 
768 

DIVERSION TO 
0768 

HYDROGRAPH AT 
R76B 

2 COMBINED AT 
KNOX 

2 COMBINW AT 
E M F W  

HYDROGRAPH AT 
65A 

DIVERSION TO 
65A1 

HYDROGRAPH AT 
RErnI 

DIVERSION TO 



HYDROORAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

DITERSION TO 

HYDROGRAPH AT 

RYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

NYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

KYDRWRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

65AZa 

REMA2 

65A2b 

REMA3 

65A2c 

65A3 

CAPLA 

RCAPlA 

RRCPlA 

C65A1 

D-BAS1 

BPAS1 

BASlIN 

GR-BAS 

CBAS1 

RMLl 

D65A2c 

m l  

RMt2 

D65AZb 

rnAN2 

RML3 

CAPlB 

R'aPlB 

CHAN3 

D65A2a 

CHANEL 

DB65A1 

SD-TOT 

D865A 

DIDB65 

D-PIPE 



ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

WDROGIlAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTEP TO 

ROUTED TO 

2 COMBINED AT 

DBPIPE 200. 

RMERD 264. 

ROUTED TO 

HYDROGRAPH AT 

I ROUTED TO 
RS65A 11 15.25 11. 10 5. 6.28 

2 COMBINED AT 
CP65 471. 13.83 280. 137. 50 8.82 

ROUTED TO 
651166 471. 13.83 280. 137. 50. 8 82 

HYDROGRAPH AT 
ADOT-E 251 14.50 182 67 22 .01 

ROUTED TO 
AET67A 251. 14.75 182. 67 22. .01 

HYDROGRAPH AT 
67A 387 12 25 

DIVERSION TO 
D67A 387. 12 25 

HYDROGRAPH AT 
R67A 229. 12.50 20. 6. 2. .30 

2 COMBINED AT 
C67A 261. 14 75 190. 72. 24. .31 

1. ROUTED TO 



HYDROGRAPH AT 

ROUTEC TO 

HYDROGRAPH AT 

DIVERSION TO 

RMROGRAPH AT 

E COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRRPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

DIVERSION TO 



DB66 

HYDROGRAPH AT 
D l 6 6  

ROUTED TO 
6 6 C l T 2  

2 COMBINED AT 
CP66C 

ROUTEE TO 
66CTD 

HYDROGRAPH AT 
DR66 

ROUTW TO 
RS66D1 

DIVERSION TO 
D-WB 

HYDROGRAPH AT 
B-WA 

2 COMBINED AT 
C-WA 

ROUTED TO 
RC-WA 

HYDROGWH AT 
DR-WA 

ROUTW TO 
RS66D2 

2 COMBINED AT 
CP66D 

ROUTED TO 
661'660 

ROUTED TO 
6 6 - 6 6 0  

HYDROGRAPH AT 
6 6 0  

DIVERSION TO 
0 6 6 0  

HYDROGRAPH AT 
R66D 

HYDROGRAPH AT 
6111 

DIVERSION m 
D61A 

HMROGRAPH AT 
R61A 

ROUTED TO 
61ATB 

HYDROGRAPH AT 
6 1 B  

DIVERSION TO 
0 6 1 8  

HYDROGRAPH AT 
R61B 

2 COMBINED AT 
CP61B 

ROUTED TO 
61T66D 

HYDROGWLPH AT 
6 7 E  

DIVERSION TO 
D67E 

HYDROGRAPH AT 
R67E 

2 COMBINED AT 
C67E 

3 COMBINED AT 



ROUTED TO 

ROUTED TO 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

2 COMBINED AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

EYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

C66D 

66T70A 

66T70B 

CULW 

66T70C 

62A 

D62A 

R62A 

62ATC 

62C 

D62C 

R62C 

C62C 

62CTE 

62E 

D62E 

R62E 

CP62E 

62T68A 

68A 

D68A 

R68A 

CP68A 

68T70A 

OUTLET 

R-OUT 

70A 

D70A 

R70A 

C70A 

70T76A 

76A 



HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

XYDROGRAF'H AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

KYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 



ROUTW TO 

HYDROGRAPH AT 

ROUTED TO 

XYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINW AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMEINED AT 

ROUTED TO 

XYDROGRAPH AT 

ROUTW TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 



i RCAPZ 

HYDROGRAPH AT 
82A2 

2 COMBINED AT 
CP82Az 

HYDROGRAPH AT 
82A4 

ROUTED TO 
82A4T3 

i HYDROGRRPH AT 
82A3 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

ROUTW TO 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROrnED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

CP82A3 

CP82A5 

DBBZB 

m-1 

CP82A6 

8ZTBOX 

BOXCLV 

BOXT78 

7 8 0  

0 7 8 0  

R78D 

8 2 8  

D82 

8 8 2  

TRW 

DTTRW 

C78D 

78DTE 

7 8 E  

8 3  

D83 

R 8 3  

C78E 

78ET84  

8 4  

0 8 4  



C 2 COMBINED AT 

1 ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

I ROUTED TO 

2 COMBINED AT 

E ROUTED TO 

I 
HYDROGRAPH AT 

DIVERSION TO 

ENDROGRAPH AT 

I HYDROGRAPH AT 

C 2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO I 

79BTBZ 1596. 

C79B2 2748. 

79TPCZ 2718. 

CPPWR 2918. 

PWRSAN 3700. 

EMFPOW 4692. 

POWTWI 4675. 

803 1198. 

808818 2107. 

EMPWIL 4744. 

WILTSP 4713. 

SUB258 1024. 

R02 5 9 931. 

SUB260 1151. 

RETDIV 1151. 

HYDROGRAPH AT 

2 COMBINED AT 

RETAIN 123. 

C0262 941. 



R0263 

HYDROGRAPH AT 
SUB264 

DIVERSION TO 
RETDIV 

HYDROGRAPH AT 
RETAIN 

2 COMBINED AT 
C0266 

ROUTED TO 
R0267 

HYDROGRllPH AT 
SUB268 

DIVERSION TO 
RETDIV 

HYDROGRAPH AT 
RETAIN 

2 COMBINED AT 
C0270 

ROUTED TO 
R0283 

HYDROGWH AT 
88A 

DIVERSION TO 
D88A 

HYDROGRAPH AT 
89A 

DIVERSION TO 
D89A 

2 COMBINeD AT 
C89A 

ROUTED TO 
89ATRI 

2 COMBINED AT 
C283 

ROUTED TO 
283T90 

HYDROGRAPH AT 
90A 

DIVERSION TO 
D90A 

HYDROGRAPH AT 
R90A 

2 COMBINED AT 
C90A 

ROUTED TO 
90ATB 

HYDROGRAPH AT 
87A 

DIVERSION TO 
D87A 

HYDROGRAPH AT 
RS7A 

ROUTED TO 
87ATB 

HYDROGRAPH AT 
878 

DIVERSION TO 



HYDROGRAPH AT 

t DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

1 2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

1 HYDROGRAPH AT 



HYDROGRAPH AT 
R81A 1656. 12.67 359. 117. 39. 1.81 

4 COMBINED AT 
CP91 1815. 12.67 718. 386. 134. 15.15 

ROUTED TO 
9lTEMF 1797. 12.75 . 717. 386. 134. 15.15 

2 COMBINED AT 
EMFRIT 5056. 14.92 3748. 1926. 773. 99.33 

NORMRL END OF HEC-1 *" 

C -----DSS---ZCLOSE Unit: 71, Pile: N60EM.DSS 
painter utilization: .30 
Number of Records: 75 
~ i l e  Size: 137.8 Kbytes 
Percent Inactive: .o 



APPENDIX B 

Supporting Hydraulic Calculations 
For Preferred Alternative 







BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

July 23, 2004 

................................................................................ ................................................................................ 
PROGRAM INPUT DATA 

DESCRIPTION 

E 
VALUE 

................................................................................ 
Culvert Span (ft) ........................................... 5.7 
Culvert Rise (ft) ........................................... 4.0 

C 
FKWA Chart Number ........................................... 8 
FKWA Scale Number (Type of Culvert Entrance) ................ 1 
Manning's Roughness Coefficient tn-value) ................... 0.012 
Entrance Loss Coefficient of Culvert Opening ................ 0.5 
Culvert Length ift) ......................................... 180.0 

t Invert Elevation at Downstream end of Culvert (ft) .......... 1,487.7 
Invert Elevation at Upstream end of Culvert (ft) ............ 1.488.4 
Culvert Slope (ftlft) ....................................... 0.0039 

E Starting Flow Rate (cfs) .................................... 35.0 
Incremental Flow Rate (cfs) ................................. 20.0 
Ending Flow Rate (cfs) ...................................... 335.0 

C Starting Tailwater Depth (ft).. ............................. 
Incremental Tailwater Depth (ft) ............................ 
Ehding Tailwater Depth (ft) ................................. 
................................................................................ I. ................................................................................ 

COMPUTATION RESULTS 

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet 
Rate Depth Inlet Outlet Depth Depth Outlet Velocity 
(cfs) (ft) Control Control (ft) (ft) (ft) (fps) ................................................................................ 
35.0 0.5 1.65 0.0 0.98 1.05 0.98 6.26 
55.0 0.8 2.26 0.0 1.33 1.43 1.33 7.24 
75.0 1.1 2.79 0.0 1.65 1.75 1.65 7.96 
95.0 1.4 3.29 0.0 1.95 2.05 1.95 8.53 
115.0 1.7 3.75 0.0 2.25 2.33 2.25 8.99 
135.0 2.0 4.19 0.0 2.53 2.59 2.53 9.38 
155.0 2.3 4.61 0.0 2.8 2.84 2.8 9.72 
175.0 2.6 5.46 0.0 3.07 3.08 3.07 10.01 
195.0 2.9 6.05 5.79 3.33 3.31 3.33 10.28 
215.0 3.2 6.66 6.16 3.59 3.54 3.59 10.51 
235.0 3.5 7.32 6.53 3.84 3.75 3.84 10.72 
255.0 3.8 8.05 5.45 4.0 3.96 4.0 11.18 
275.0 4.1 8.83 8.17 4.0 4.0 4.0 12.06 
295.0 4.4 9.68 9.19 4.0 4.0 4.0 12.94 
315.0 4.7 10.58 10.26 4.0 4.0 4.0 13.82 
335.0 5.0 11.54 11.38 4.0 4.0 4.0 14.69 

................................................................................ ................................................................................ 
HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 
bodson & Associates. Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:I281)440-4742. Email:software@dodson-hydro.com 

C All Rights Reserved. 





Spillway - Siphon Draw Basin 
Worksheet for Broad Crested Weir 

Project Description 

Worksheet Weir - SDB Splitter 

Type Broad Crested Welr 
Solve For Crest Length 

input Data 

Discharge 1,097.00 cfs 
Headwater Elevation 1,495.70 ft 
Crest Elevation 1.493 50 ft 
Taiiwater Elevation 1,495.50 ft 
Crest Surface Type Paved 
Crest Breadth 1000 ft 

Results 

Crest Length 120.00 ft 

Headwater Height Above Crest 2.20 ft 
Tailwater Height Above Crest 200 fl 

Discharge Coefficient 3.07 US 
Submergence Factor 0.91 
Adjusted Discharge Coefficient 280 US 
Flow Area 264 0 ft2 
Velocity 4.16 fVs 
Wetted Perlrneter 124.40 ft 
Top Width 120.00 fl 

Title: Siphon Draw Basin 
w:\ ... ulydrauliffi\openchannel\sdw.frnZ Wood, Patei 8 Assoclates,lnc 
07/23/04 09:08:30 AM O Haestad Methods, lnc. 37 Brwkside Road WaterLury, CT 06708 USA (203) 755-1666 

. . 
~- 

FlowMaster v6.0 [614el 
Page 1 of 1 



Curve 
Plotted Curves for Broad Crested Weir 

Project Description 

Worksheet Weir - SDB Splitter 

Type Broad Crested Weir 
Solve For Headwater Eievat~on 

Input Data 

Crest Elevation 1,493.50 ft 
Tailwater Elevation 1,495.50 ft 
Crest Surface Type Paved 
Crest Breadth 1000 ft 
Crest Length 120.00 ft 

Attribute Minimum Maximum Increment . .~~ ~- ~ ~~ ~~ 

Discharge (cfs) 10.00 1,500.00 100.00 

Worksheet: Weir - SDB Splitter 
Headwater Elevation vs Discharge 

1495.95 

1495.90 

1495.85 

c 
0 1495.80 .- ,- m > 
'U 1495.75 
t"- kis 
.d m 1495.70 
3 v 
m 
0 1495.65 
I 

1495.60 

1495.55 

1495.50 
0.0 200.0 400.0 600.0 800.0 1000.0 1200.0 1400.0 1600.0 

Discharge 
(cfs) 

Title: Siphon Draw Basin 
w:\ ... Wychauiics\openchannel\sdw,fm2 Wood. Patel B Associates, lnc FlowMaster "6.0 [614el 
07/23/04 09:13:23 AM O Haestad Methods, Inc. St Brookside Road 'Waterbury. CT 06708 USA. .(203)755-1666 Page 1 of 1 



Table 
Rating Table for Broad Crested Weir 

Project Description 

Worksheet Weir - SDB Splitter 

Type Broad Crested Weir 
Solve For Headwater Elevation 

Input Data 

Crest Elevation 1.493.50 ft 

Tallwater Elevation 1.493.50 ft 
Crest Surface Type Paved 
Crest Breadth 10.00 R 
Crest Lensth 420.00 R 

Attribute Minimum Maximum Increment 

Title: Siphon Draw Basin 
w:\ ... \hydraulics\openchannel\sdwWfm2 Wood, Patel &Associates, inc FiowMaster "6.0 [614el 
07127104 09:18:51 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 . .. Page 1 of 1 

Velocity 
(WS) 

N/A 
1.96 
2.48 
2.84 

3.13 
3.37 
3.59 
3.79 

3.96 
4.13 
4.28 
4.42 
4.55 
4.68 
4.80 
4.91 
5.02 

Discharge 
(cfs) 

0.00 
100.00 
200.00 

300.00 
400.00 
500.00 
600.00 
700.00 

800.00 
900.00 

1.000.00 
1.100.00 
1,200.00 
1,300.00 
Y ,400.00 
1.500.00 
1.600.00 

Headwater 
Elevation 

(fi) 

N/A 
1.493.93 
1,494.17 
1.494.38 
1,494.56 

1.494.73 
1,494.89 
1,495.04 
1.495.18 

1.495.32 
1,495.45 
1,495.57 
1,495.70 
1,495.82 
1,495.93 
1,496.04 
1,496.16 







Profile 
Scenafio: Base 

W w d  Patel 8. Associates ine 
@ Haffitad Methods. lnc 37 Brwkslde Road Waterbury, CT 06708 USA +I-203-7551666 

J 
Projed Engineer: N e w r k  Administrator 

StormCAD "5.5 [5.5003] 
Page 1 of 3 





Scenario: Base 

Combined PipelNode Report 

Woad Patel &Associates Inc 
F) Haestad Methcds. lnc. 37 Brooksde Road Waterbuy. CT 06708 USA +I-203-755-1666 

PrOjed Engineer. Network Administrator 
StormCAD v5.5 i5.50031 

Page 1 of 1 

Known 
Flow 
(aS) 

200.00 

200.00 

270.00 
270.00 
270.00 
270.00 
270.00 
270.00 
270.00 
270.00 
270.00 
270.00 
270.00 
270.00 
270.00 
270.00 
270.00 
270.00 

H~draulic~~stem' 
Slope 
(M) 

).002230 

).002230 

).004065 
1.003392 
).003501 
1.004161 
1.005408 
1.003889 
1.004228 
).004240 
1.004228 
1.004241 
).OM240 
).OM228 
1.002690 
lo03366 
).OM065 
1.004065 

Ground 
Elevation 

(ft) 

1,497.00 
1,499.001,499.001.002230200.06 

1.499.00 
1,497.001,499.00).004065270.00 

1.497.00 
1,492.70 
1,490.00 
1,486.00 
1.482.50 
1,476.00 
1,472.00 
1.470.00 
1,468.00 
1,464.00 
1.461.00 
1.458.00 
1.454.00 
1.451.00 
1.448.00 
1,446.00 

Ground 
Eievation 
. (n) 
1,499.00 

1,499.00 

1.492.70 
1,490.00 
1.486.00 
1,482.50 
1,476.00 
1,472.00 
1,470.00 
1,468.00 
1,464.00 
1,461.00 
1,458.00 
1.454.00 
1,451.00 
1,448.00 
1,446.00 
1,446.00 

Label 

P-20 
P-19 
P-I8 
P-17 
P-16 
P-15 
P-14 
P-13 
P-12 
- 1  
P-10 
P-9 
P-8 
P-7 
P-6 
P-5 

Node 

1-4 
J-19 
J-18 
1-3 

1-2 
J-15 
J-14 
J-?a 
J-12 
1-1 
J-10 
J-9 
J-8 
J-7 
J 5  ' 

J-5 
.P-4 J 4  J-3 500.00 NIA 
P-3 5-3 J-2 500.00 NIA 
P-2 J-2 J-1 516.00 NIA 
P-l J-1 0-1 116.00 NIA 

UPStn?am?JWnstreaIT 
Node 

J-I9 
J-18 
13 
1-2 
J-15 
5-14 
5-33 
J-I2 
1-1 
J-10 
J-9 
J-8 
J-7 
J-6 
J-5 
J 4  

Length 
(ft) 

40.00 
450.00 
450.00 
125.00 
585.00 
500.00 
500.00 
500.00 
703.40 
500.00 
560.00, 
500.00 
500.00 
500.00 
500.00 
500.00 

1,444.63 
1,44249 
1,440.10 
1,436.87 

NIA 
NIA 
NIA 
NIA 

Jpstreani 
Inlet 
Area 

(acres) 

0.00 
NIA 
N/A 

0.00 
0.00 
NIA 
NIA 
NIA 
NIA 

0.00 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1,443.29 
1,440.81 
1,438.01 
1.436.40 

NIA 
NIA 
NIA 
NIA 

0.00 
0;OO 
0.00 
0.00 

0.0073UO 
0.007280 
0.006783 
0.006724 

NIA 
NIA 
NIA 
NIA 

9.83 
9.55 
9.55, 

Grade 
Line In 

iff) 

1,494.65 
1,494.101,493.10 
1.492.71 
1,490.571,490.06 
1.488.83 
1,485.15 

.1.482.15 
1,478.89 
1,475.21 
1,469.98 
1,466.51 
1.462.66 
1,459.22 
1,455.57 
1,451.92 
1,448.28 

72 inch 
72 inch 
72 inch 
72 i n 9  

Jpstream 
Rational 

Coefficient 

0.00 
NIA 
NIA 

0.60 
0.00 
NIA 
N/A, 
NIA 
NIA 

0.00 
NIA 
NIA 
NlA 
NIA 
NIA 
NIA 

Grade 
Line Out 

(ft) 

1,494.57 

1,491.70 

1,486.45 
1.483.45 
1.480.40 
1,476.81 
1.471.41 
1,468.03 
1,464.39 
1,460.74. 
1,457.10 
1,453.45 
1,449.80 
1,446.16 

11.79'1.440.77 
1,437.12 
1,433.48 
1,429.96 

inlekJpstrearb 
Inlet 
CA 

(acres) 

0.00 
NIA 
N/A 

0.00 
0.00 
NIA 
MIA 
NIA 
NIA 

0.00 
NIA 

. NIA 
NIA 
NIA 
NIA 
NIA 

pstream Calculatd 
System 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 
0.00 
0.00 
0.00 
0.00 

1,437.12 
1.433.48 
1.429.98 
1.429.20 

stream 
Tational F l o ~  
(a) 

0.00 

NIA 
NIA 
0.00 
0.00 
NIA 
NIA 
NIA 

NIA 
0.00 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Vei0c.W 
(fils) 

7.07 
7.07 

. 7.07 
9.55 
9.98 

11.48 
11.52 
12.01 
12.20 
11.83 
12.05 
12.06 
12.05 
12.06 
1206 
12.05 

Slope 
(Wff) 

'0.027500 
0.003911 
0.004000 
0.004000 
0.004000 
0.006000 
0.006000 
0.007160 
0.007705 
0.006720 
0.007280 
0.007300 
0.007280 
0.007300 
0.007300 
0.007280 

InieSection 
Size 

72 inch 
72 ind- 
72 inch 
72 inch 
72 inch 
72 inch 
72 inch 
72 inch 
72 inch 
72 inch.- 
72 in& 
72 inch 
72 inch 
72 inch 
72 inch 
72 inch 

AverageUpsVeam3ownstrean~nstructec3escriptiorHydraulicHydaulic30wnstreanUpSVeam 
Invert 

Elevation 
(fi) 

1,488.50 
1,487.40 
1,485.64 
1,483.84 
1,483.34 
1,481.00 
1.478.00 
1,475.00 
1.471.42 
1,466.00 
1.462.64 
1,459.00 
1.455.35 
1,451.71 
1,448.06 
1,444.41 

lnven 
Eievation 

(fi) 

1,487.40 
1.485.64 
1,483.84 
1,483.34 
1,481.00 
1,478.00 
1.475.00 
1,471.42 
1,466.00 

-1,462.64 
1.459.00 
1,455.35 
1,451.71 
1.448.06 
1,444.41 
1,440.77 





PIPE CULVERT AN~YSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

July 27, 2004 

................................................................................ ................................................................................ 
PROGRAM INPUT DATA 

.. DESCRJPTION 

I 
VALUE ................................................................................ 

Culvert Diameter (ft) . . . . . . . . . . . . . . . . ' . i . . . . . . . . . . . . . . . . . . . . . .  3.5 
FHWA Chart Number ........................................... 1 
FHWA Scale Number (Type of Culvert Entrance) ................ 1 

I. : 

Manning's Roughness Coefficient (n-value) ......:............ 0.013 
Entrance Loss Coefficient of Culvert Opening ............. :.. 1.0 
Culvert Length (ft) ......................................... 150.0. 

, Invert Elevation at Downstream end of Culvert (ft). ......... 1,483.84 
Invert Elevation at Upstream end of Culvert tft) . 1,486.5 

' Culvert Slope {ftlft) ....................................... 0.0177 

Starting Flow Rate (cfs). ................................... 

I ' Incremental Flow Rate (cfs) ................................. 
Ending Flow Rate (cfs) ...,........ i . . . . . . . . . . . . . . .  .......... 
Starting Tailwater Depth (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Incremental Tailwater Depth (ft) ............................ 
Ending Tailwater Depth (ft) 

COMPUTATION RESULTS 

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet 
Rate Depth Inlet Outlet Depth Depth Outlet Velocity 
(cfs) (f t) Control Control (ft) (ft) (ft) ( ~PS) 

1 ................................................................................ 

-------------------------------------------------,------------------------------- ................................................................................ 
WYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:(2811440-4742, Ruail:software@dodson-hydro.com 
All Rights Reserved. 
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Flow Rate (cfs) 





Open Channel - Channel 1 (North of SDB) 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Meridian Road Channel1 
Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Mannings Coefficient 0.012 
Slope 0.001100 Wft 
Left Stde Slope 2.00 H: V 

Rtght Side Slope 2.00 H: V 
Bottom Width 15.06 ft 
Discharge 1,033.00 cfs 

Results 

Depth 4.73 R 
Flow Area 115.8 ftz 

Wetted Perimeter 36.17 ft 

Top Width 33.93 ft 
Critical Depth 4.33 n 
Critical Slope 0.001551 Wft 
Velocity 8.92 Ws 
Velocity Head 1.24 ft 
Specific Energy 5.97 ft 
Froude Number 0.65 
Flow Type Subcritical 

Title: Siphon Draw Basin 
w:\ ... ~hvdraulics\onenchannel\sdw mnc.fm2 Woad. Patel &Associates. Inc 



Cross Section - Channel 1 ( North of SDB) 
Cross Section for Trapezoidal Channel 

Project Description 

Worksheet Meridian Road Channel1 
Flow Element Trapezoidal Channel 
Method Manning's Formula 

Solve For Channel DepUl 

Section Data 

Mannings Coefficient 0.012 
Slope 0.001100 Wfi 
Depth 4.73 i t  

Left Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 15.00 fl 
Pischarge 1,033.00 cfs 

T7 

15.00 l-4 
v:1L 

H :I .0 
NTS 

Titie: Si~hon Draw Basin 
w:\ ... \hydrauliffi\openchannel\sdw-wnc.fm2 Wood, Pate1 &Associates, inc FlowMaster v6.O I614eI 
08/02/04 08:56:38 AM @ Haestad Methods. lnc 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 







Open Channel -Inlet Channel of Guadalupe Basin 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Meridian Road Channel2 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Mannings Coefficient 0.012 
slope 0.002400 ft/fl 
Lefl Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 15.00 fl 
Discharge 855.00 cfs 

Results 

Depth 3.48 fl 
Flow Area 78.5 W 
Wened Perimeter 30.57 fl 
Top Wldth 28.93 fl 
Critical Depth 3.89 fl 
Critical Slope 0.001591 ft/Ft 
Velocity 11.18 fVs 
Velocity Head 1.94 fl 
Specific Energy 5.42 fl 
Fmude Number 1.21 
Flow Type Supercritical 

Title: Siphon Draw Basin 
w:\ ... ulydraulics\openchannel\sdw-wnc.fm2 Wood, Patel &Associates, inc 



Cross Section - Inlet Channel of Guadalupe Basin 
Cross Section for Trapezoidal Channel 

Proiect Descriotion 

Worksheet Meridian Road Channel2 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.012 
slope 0.002400 ft/ft 
Depth 3.48 n 
Left Side Slope 2.00 H : V 
Right Side Slope 2.00 H:  V 
Bottom WidVl 15.00 ft 
Discharqe 855.00 cfs 

v : 1 L  
H:1 .0 
NTS 

Title: Siphon Draw Basin 
w:\ ... \hydrau~ics\openchannel\sdw~~nc~fm2 Wwd, Patel &Associates, lnc 





Spillway - Guadalupe Basin 
Worksheet for Broad Crested Weir 

Project Description 

Worksheet Weir - GRB Splitter 

Type Broad Crested Weir 
Solve For Crest Lenath 

Input Data 

Discharge 934.00 cfs 
Headwater Elevation 1,520.20 f t  
Crest Elevation 1,518.00 f l  
Tailwater Elevation 1,520.00 ft 
Crest Surface Type Paved 
Crest Breadth 10.00 ft 

Results 

Crest Length 102.17 ft  
Headwater Height Above Crest 2.20 ft  
Tailwater Height Above Crest , 2.00 ft 
Discharge Coefficient 3.07 US 
Submergence Factor 0 91 
Adjusted Discharge Coeffic~ent 2.80 US 
Flow Area 224.8 ftz 
Velocity 4.16 Ws 

Wetted Perimeter 10657 ft 
Top W~dth 102.17 ft 

Title: Siphon Draw Basin 
w:\ ... \hydrauliffi\openchanne1\sd~.fm2 Wood, Patel &Associates, lnc FlowMaster v6.0 [614e] 
07127104 08:-;27.AM @ H a W  Methods. In. 37 Brookside Road Waterbuy, CT 06708 USA (rm) 755,666 

Page 1 of 1 



Spitlway Rating Curve 
- 

# 
Plotted Curves for Broad Crested Weir 

I 

Project Description 

Worksheet 3 Type 

Weir - GRB Splitter 

Broad Crested Weir 
Solve For Headwater Elevation 

Input Data ' 

Crest Elevation 1,518.00 R 

I Tailwater Elevation 1,520.00 R 
Crest Surface Type Paved 
Crest Breadth 10.00 a 
Crest Length 

I 
102.17 ft 

Attribute Minimum Maximum Increment 
- 

Discharge (cfs) 0.00 1,600.00 200.00 

Worksheet: Weir - GRB Splitter 
Headwater Elevation vs Discharae 

1520.0~ I I I I 1 I 
200.0 400.0 600.0 800.0 1000.0 1200.0 1400.0 1600.0 

Discharge 
(cfs) 

Title: Siohon Draw Basin 
w:\ ... \hydraulics\openchannel\sdw.fm2 Wood, Patei & Associates, inc FlowMaster v6.0 [614e] 
07I27104 06:58:07 AM GJ Haestad Methods. loa 37 Brookside Road Wate*u"/, CT 06708 U ~ A  V03) 75ble66. Page 1 of 1 



Table 
Rating Table for Broad Crested Weir 

- - 

Project DescrlpUon 

Worksheet Weir - GRB Splitter 

Type Broad Crested Weir 
Solve For Headwater Elevation 

input Data 

Crest Elevation 1,518.00 fl 
Taiiwater Elevation 1,518.00 fl 
Crest Surface Type Paved 
Crest Breadth 10.00 fl 
Crest Length 102.17 fl 

Attribute Minimum Maximum Increment 

Dlschame (cfs) 0.00 1.600.00 100.00 

Tltie: Siphon Draw Basln 
w:\ ... \hydraulics\openchannel\sd~.fm2 Wood. Patel 8 Associates, Inc FiowMaster v6.0 [614eI 
07/27/04 09:00:18 AM Q Haestad Methods. lnC. 37 Brookside Road Waterbuly. CT 06708 USA (203) 755-1666 Page 1 of 1 

Discharge 
(ch) 

0.00 
100.00 
200 00 
300.00 
400 00 
500.00 
600.00 
700.00 
800.00 
900.00 

1,000.00 
1,100.00 
1.200.00 
1.300.00 
1.400.00 
1.500 00 
1,600.00 - 

Headwater 
Elevation 

( t)  

N/A 
1,518.47 
1,518.75 
1,518.98 
1,519.18 
1,519.37 
1.519.55 
1,519.71 
1,519.87 
1,520.02 
1,520.17 
1,520.31 
1,520.44 
1.520.57 
1,520.70 
1,520.83 
1.520.95 

Velocity 
(wss) 

N/A 
2.07 
2.62 
3.00 
3.31 
3.56 
3.80 
4.00 
4.19 
4.36 
4.52 
4.67 
4.81 
4.94 
5.07 
5.19 
5.31 





Scenario: Base 

Combined Pipe\Node Report 

Tin= Siphon Draw Basin 
W:~..vlydraulics\stomcac\meridian.stm 
07127104 03:54:52 PM 

WWd Patel Associates Inc 
Q Haestad Methods. tnc. 37 8molc;ide Road Waterbury. CT 06708 USA +I-20Z-7551666 

StormCAO v5.S f5.50031 
Page 1 of 1 

Ground 
Elevation 

(ft) 

1,524.00 
1,524.00 
1,519.50 
1.517.00 

1.W2.W 
1,510.00 
1505.00 

Jpstrean.HydraulicSystern 
Slope 
(fVft) 

1.005620 
).005620 
1.002470 
).003186 
1.003186 

1.005294 
1.007709 

Known 
flow 
(&) 

50.00 

50.00 
50.00 

147 00 
147.00 
780.00 
780.00 

Label 

P-7 
P-6 
P-5 
P-4 
P-3 
P-2 
P-I 

Node 

1-3 
J-4 
J-3 
1-2 
J-2 
1-1 
J-1 

Jpstream3ownstrean 
Node 

J-4 
J-3 

1-2 
J-2 
1-1 
J-1 

0-1 

L a g 6  
(ft) 

150.00 
450.00 
450.00 
550.00 
600.00 

1,000.00 
200.00 

Invert 
Elevation 

(fl) 

1.514.00 
1,511.00 
1,507.14 
1,502.95 

1,500.01 
1,492.51 
1,491.71 

Grade 
tine In 

(fl) 

1,519.17 
1,517.94 

1,515.20 
1,513.43 
1,511 24 
1,507.13 
1,500.22 

Jpstream3ownstrean~nsbwd~3escriptior 
Slope 
(ftlft) 

0.006667 
0.W6667 
0.W7489 
0.004891 

0.004900 
0.004000 
0.004000 

~pstreanhpstream 
lnlet 
Area 

(acres) 

000 
WA 
NIA 
0.00 
NIA 
0.00 
NJA 

HydraulicHydraulicJownstrean 
Grade 

Line Out 
(ft) 

1,518.32 
1,515.41 
1,514.09 
1,511.68 
1.509.33 
1,501.84 
1.498.68 

Ground 
Elevation 

(ft) 

1,524.00 
1.519.50 
1,517 00 
1512.00 
1,510.00 

1,505.00 
1.503.00 

Rational Fiox 
(&) 

0.00 

N/A 
WA 

0.00 
NIA 
0.00 

NIA 

pstream Calwlatd@stream 
System CA 

(acres) 

0.00 
0 00 
0.00 
0.00 
0.00 
0.00 
0.00 

lnlekJpstrearh 
Rational 

Coefficient 

0.00 
NIA 
NIA 

0.00 

MA 
0.00 
N!A 

Inlet 
CA 

(acres) 

0.00 
NIA 
WA 

0.00 
WA 

0.00 

NIA 

Invert 
Elewtion 

(ft) 

1,515.00 
1,514.00 
1.510.51 
1,505.64 
1,502.95 

13.751.496.51 
1,492.51 

InleiSection 
Sire 

36 inch 
36 inch 
42 inch 

60 inch 
60 inch 
102ind' 
102 in& 

Average 
Velocity 

(Ws) 

7.07 
7.07 
5.20 
7.49 

7.49 

13.75 



Title. Siphon Daw Basin 
w\..bvdraulisktormCac\meridian.stm 

Profile 
Scenario: Base 

O evati on (ft) 

waod Patel & Associates lnc 
@ Haestad Methods, lnc  37 Brookslde Road Waterbury, CT 06708 USA +I-203-755-1666 

StormcAo "5.5 15.50031 
Page 2 of 4 







PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

July 27, 2004 

................................................................................ 
PROGRAM INPUT DATA 

DESCRIPTION VALUE ................................................................................ 
Culvert Diameter (ft) ....................................... 3.0 
FHWA Chart Number ........................................... 1 
FHWA Scale Number (Type of Culvert Entrance) ................ 1 
Manning's Roughness Coefficient (n-value) ................... 0.013 
Entrance Loss coefficient of Culvert Opening ................ 1.0 
Culvert Length (ft) ......................................... 200.0 
Invert Elevation at Downstream end of Culvert (ft) .......... 1,505.64 
Invert Elevation at Upstream end of Culvert (ft) ............ 1,510.0 
Culvert Slope (ft/ft) ....................................... 0.0218 

Starting Flow Rate (cfs) .................................... 
Incremental Flow Rate (cis) ................................. 
Ending Flow Rate (cfs) ...................................... 
Starting Tailwater Depth (ft) ............................... 
Incremental Tailwater Depth (ft) ............................ 
Ending Tailwater Depth (ft) ................................. 

COMPUTATION RESULTS 

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet 
Rate Depth Inlet Outlet Depth Depth Outlet Velocity 
tcfs) (ft) Control Control (ft) (ft) (ft) (fpS) 

................................................................................ 
20.0 8.5 2.04 4.57 0.92 1.44 3.0 2.83 
25.0 8.5 2.35 4.81 1.03 1.61 3.0 3.54 
30.0 8.5 2.66 5.1 1.14 1.77 3.0 4.24 
35.0 8.5 2.96 5.45 12.24 1.92 3.0 4.95 
40.0 8.5 3.27 5.85 1.33 2.06 3.0 5.66 

................................................................................. 
HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 

L Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:(281)440-4742, EXnail:software@dodson-hydro.com 
All Rights Reserved. 





APPENDIX C 

Supporting Cost Estimation Sheets 



S i p h o ~  Draw Basin 0&fall O~otions August 5,2004 
Blood Control Districtof Maricopa County WE' # 03 1902 
FCD 2003 C019 

Option 1 Portion within Maricopa County) 

MAJOR OUTFALL ELEMENTS: 
J 

ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT 
1 42" RCRCP Pipe "G" $125 LF 3,250 $406,250 

1 
2 78" RGRCP Pipe "H" $270 LF 4,800 $1,296,000 
3 Channel "K" Excavation $6.00 CY 10,500 $63,000 
4 Manholes $6,000 EA 15 $90,000 

SUBTOTAL MAJOR OUTFALL ELEMENTS $1,855,250 
I 

CONTINGENCIES: 
Construction 25% 
Design &Field Engineering 18% 
Change Orders 7% 

1. Consrmction Contingencies @ 25% of the 

2.  Design and Field Engineering Costs @ 18% oft  

3. Change orders @ 7% ofthe sum of Total Con 

4. Land for channel H is assumed to be an easem 

5. Siphon Draw ,Wash alignment will continue to 



i- 
Siuhon Draw Basin Outfall Outions 
Flood Control District of Maricopa County 
FCD 2003 C019 

Option 2 Portion within Maricopa Countv) 

August 5,2004 
WE'# 031902 

MAJOR OUTFALL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 
1 Channel "K" Excavation $6.00 CY 10,500 $63,000 
2 78" RGRCP Pipe "H" $270 LF 4,800 $1,296,000 
3 Manholes $6,000 E A 12 $72,000 

SUBTOTAL MAJOR OUTFALL ELEMENTS $1,431,000 

CONTNGENCIES: 
Construction 25% $357,750 
Design & Field Engineering 18% $321,975 
Change Orders 7% $125,213 

TOTAL MAJOR OUTFALL ELEMENTS $2,235,938 

1. Construction Contingencies @ 25% of the Total Construction Cost 

2. Design and Field Engineering Costs @ 18% of the su truction Contingencies 

3. Change Orders @ 7%of the sum of Tota 

4. Land for channel His assumed to be an e 

5. Siphon Draw Wash alignment will contin behveen 100-year 24-hour and LOO-year 2-hour. 



WoodE'atel 
Siphon Draw Basin Outfall Outions 
Flood Control District of Maricopa County 
FCD 2003 C019 

Ootion 3 (Portion within Maricopa Countv) 

August 5,2004 
W P  # 03 1902 

MAJOR OUTFALL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 
1 78" RCRCP Pipe "F"&"G" $270 LF 4,200 $1,134,000 
2 78" RCRCP Pipe " H  $270 LF 4,800 %'1,296,000 
3 Manholes $6,000 EA 17 $102,000 

SUBTOTAL MAJOR OUTFALL ELEMENTS $2,532,000 

CONTINGENCIES: 
Construction 25% $633,000 
Design & Field Engineering 18% $569,700 
Change Orders 7% $221,550 

TOTAL MAJOR OUTFALL ELEMENTS $3,956,250 

1. Conshuction Contingencies @ 25% of the Total Construction Cost - 
2. Design and Field Engineering Costs @ 18% of the sum of Total ction Contingencies 

3. Change Orders @ 7% of the sum of Total Construction Cost and 

4. Land for channel H is assumed to be an 

5. Siphon Draw Wash alignment will con ar 24-hour and 100-year2-hour. 



WoodPatel 

Sinkon Draw Basin Outfall Options August 5,2004 
Flood ~on'trol District of %Gcopa County W P  # 03 1902 
FCD 2003 COl9 

Option 4 Portion within Maricopa Conntv) 

MAJOR OUTFALL ELEMENTS: 

ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT 

1 42" RGRCP Pipe "G" & "H" $125 LF 8,050 $1,006,250 
2 Manholes $6,000 E A 15 $90,000 

SUBTOTAL MAJOR OUTFALL ELEMENTS $1,096,250 

CONTINGEflCIES: 
Construction 25% $274,063 
Design & Field Engineering 18% $246,656 
Change Orders 7% $95,922 

TOTAL MAJOR OUTFALL ELEMENTS $1,712,891 

1. Construction Contingencies @ 25% of the Total Conshuction Cost 

2. Design and Field Engineering Costs @ 

3. Change Orders @ 7% of the sum of ~ o t a l  Construction 

4. Land for channel H is assumed to be an 

5. Siphon Draw Wash alignment will continue 



Siphon Draw Basin Outfall Onlions 
Flood Control District of Maricopa County 
FCD 2003 C0 19 

O~tion 5 Portion within Maricoaa County) 

August 5,2004 
WP # 03 1902 

MAJOR OUTFALL ELEMENTS: 

ITEM DESCRTPTION UNIT PRICE UNIT QUANTITY AMOUNT 
1 72" RCRCP Pipe "F" & "G" $240 LF 4,200 $1,008,000 
2 72" RCRCP Pipe "H" $240 LF 4,800 $1,152,000 
3 Manholes $6,000 EA 17 $102,000 

SUBTOTAL MAJOR OUTFALL ELEMENTS $2,262,000 

CONTINGENCIES: 
Construction 25% $565,500 
Design & Field Engineering 18% $508,950 
Change Orders 7% $197,925 

TOTAL MAJO L ELEMENTS 

1. Construction Contingencies @ 25% of the Total 

2. Design and Field Engineering Costs @ 

3. Change Orders @ 7% of the sum of To 

4. Land for channel H is assumed to be 

5. Siphon Draw Wash alignment willcon water from stom events between 100-year 24-hour and 100-year 



Siphon Draw Basin Outfall Options August 5,2004 
Flood Control District of Maricopa County W/P # 03 1902 
FCD 2003 C019 

Oution 1 (Portion within Pinal County) 

COLLECTION ELEMEhTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 
1 Concrete Channel "L" $310 CY 8,307 $2,575,170 
2 Channel "L" Excavation $6.00 CY 72,340 $434,040 
3 Diversion Structure $150,000 E A 1 $150,000 
4 Basin Excavation $6.00 CY 38 1,000 $2,286,000 
5 Landscaping $0.50 SF 1,655,280 $827,640 

SUBTOTAL COLLECTION ELEMENTS $6,272,850 

CONTINGENCIER 
Construction 25% $1,568,213 

1.  Construction Contingencies @ 25% of th 

2. Design and Field Engineering Costs @ 18 struction Cost and Construction Contingencies 

3. Change Orden @ 7% of the sum of Total 

XTEM DESCRIF'TION UNITPRICE UNIT QUANTITY AMOUNT 
1 Basin Land Acquisition $100,000 AC 38 $3,800,000 
2 Channel Land Acquisition $100,000 AC 17.3 $1,730,000 

E SUBTOTAL LAND ACQUISITION $5,530,000 

CONTINGENCIES: 10% $553,000 

TOTAL LAND ACQUISITION $6,083,000 

TOTAL $15,884,328 



Siphon Draw Basin Outfall Options August 5,2004 
Flood Control District of Maricopa County WE' # 03 1902 8 FCD 2003 (2019 

Option 2 Portion within Pinal County) 

COLLECTIONELEMENTS: 

ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT 
1 Concrete Channel "L" $310 CY 8,307 $2,575,170 
2 Channel "L" Excavation $6.00 CY 72,340 $434,040 
3 Diversion Structure $150,000 EA 1 $150,000 
4 Basin Excavation $6.00 CY 331,000 $1,986,000 
5 Basin Berm Construction $6.00 CY 7,600 $45,600 
6 Landscaping $0.50 SF 2,134,440 $1,067,220 

SUBTOTAL COLLECTION ELEMENTS $6,258,030 

CONTINGENCIES: 
Construction 25% $1,564,508 

$1,408,057 
$547,578 

$9,778,172 

1. Construction Contingencies @ 25% of 

2. Design and Field Engineering CON @ n Cost and Construction Contingencies 

3. Change Orders @ 7% of the sum of To 

LAND ACOUZSZTZON: 

ITEM DESCRIPTION W I T  PRICE UNIT QUANTITY AMOUNT 
1 Basin Land Acquisition $100,000 AC 49 $4,900,000 
2 Channel Land Acquisition $100,000 AC 17.3 $1,730,000 

SUBTOTAL LAND ACQUISITION $6,630,000 

CONTINGENCIES : 10% $663,000 

TOTAL LAND ACQUISITION $7,293,000 

TOTAL $17,071,172 



f ~ o o ~ a t e ~  

Siphon Draw B& OutfaN Ootions August 5,2004 

O Flood Control District of Maricopa County WE # 031902 

FCD 2003 C019 
Oation 3 (Portion within Pinal County) 

r COLLECTION ELEMENTS: 

ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT 
1 Concrete Channel "L" $310 CY 8,307 $2,575,170 
2 Channel "L" Excavation $6.00 CY 72,340 $434,040 
3 Basin Excavation $6.00 CY 281,000 $1,686,000 
4 Basin Berm Construction $6.00 CY 7,600 $45,600 
5 Diversion Strnctnre $150,000 E A 1 $150,000 
6 Landscaping $0.50 SF 1,263,240 $631,620 

SUBTOTAL COLLECTION ELEMENTS $5,522,430 I t 

CONTINGENCIES: 

I Construction 25% $1,380,608 
$1,242,547 

$483,213 

1 $8;628,797 

t 1. Constluction Contingencies @ 25% of the 
... . 2. Design and Field Engineering Costs @ 18 truction Cost and Construction Contingencies 

I 3. Change Orders @ 7% of the sum of Total 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 
1 Basin Land Acquisition $100,000 AC 29 $2,900,000 

f 2 Channel Land Acquisition $100,000 AC 17.3 $1,730,000 

SUBTOTAL LAND ACQUISITION $4,630,000 

C0M"INGENCIES : 10% $463,000 

TOTAL LAND ACQUISITION $5,093,000 

TOTAL $13,721,797 



WoodIPatel 

Siphon Draw Bmin Outfall Options August 5,2904 
Flood Control District of Maricopa County W/P # 03 1902 
FCD 2003 C019 

Oation 4 Portion within Pinal CounM 

COLLECTZON ELEMENTS: 

ITEM DESCRIPTION UNITPRICE UNlT QUANTITY AMOUNT 
1 Concrete Channel "L" $310 CY 8,307 $2,575,170 
2 Channel "L" Excavation $6.00 CY 72,340 $434,040 
3 Basin Excavation $6.00 CY 655,000 $3,930,000 
4 Diversion Structure $150,000 EA 1 $150,000 
5 Landscaping $0.50 SF 3,615,480 $1,807,740 

SUBTOTAL COLLECTION ELEMENTS $8,896,950 

CONTINGENCIES: 
Construction 25% $2,224,238 

$2,001,814 
$778,483 

$13,901,484 

1.  instruction Contingencies @ 25% of the 

2. Design and Field Engineering Costs @ 18% ost and Constmction Contingencies 

3. Change Orden @ 7% of the sum of Total Co 

LAND ACOUISITZON: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Basin Land Acquisition $100,000 AC 83 $8,300,000 
2 Channel Land Acquisition $100,000 AC 17.3 $1,730,000 

SUBTOTAL LAND ACQUISITION $10,030,000 

CONTINGENCIES : 10% $1,003,000 

TOTAL LAND ACQUISITION $11,033,000 

TOTAL $24,934,484 

:I W. 12003 Projects\031902lSpreadrheefsWew~Cost~Anasis xis-pin-ophon #4 



WoodlPatel 

Siphon Draw Basin Outfall Ootions 
Flood Control District of Maricopa County 
FCD 2003 C019 

Option 5 (Portion within Pinal Coun*) 

August 5,2004 
WIP # 031902 

COLLECTION ELEMENTS: 

ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT 
1 Concrete Channel "L" $310 CY 3,289 $1,019,590 
2 Channel "L" Excavation $6.00 CY 24,050 $144,300 
3 78" RGRCP Pipe $270 LF 2,500 $675,000 
4 Basin Excavation $6.00 CY 416,000 $2,496,000 
5 Diversion Structure $150,000 EA 2 $300,000 
6 Landscaping $0.50 SF 1,829,520 $914,760 
7 Basin Berm Construction $6.00 CY 7,600 $45,600 

SUBTOTAL COLLECTION ELEMENTS $5,595,250 

CONTINGENCIES: 
Constrnction 25% $1,398,813 

18% $1,258,931 
7% $489,584 

ELEMENTS $8,742,578 

I. Construction Contingencies @ 25 

2. Design and Field Engineering Costs onstruction Cost and Construction Contingencies 

3. Change Orders @ 7% of the sum of To ruction Cost and Construction Contingencies 

LAND ACOUISITION: 

ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT 
1 Basin Land Acquisition $100,000 AC 42 $4,200,000 
2 Channel Land Acquisition $100,000 AC 8.7 $870,000 

SUBTOTAL LAND ACQUISITION $5,070,000 

CONTINGENCIES : 10% $507,000 

TOTAL LAND ACQUISITION $5,577,000 

TOTAL $14,319,578 



Siphon Draw Basin Outfall Options 
Flood Control District of Maricopa County 
FCD 2003 C019 

Option 6 (Portion within Pinal County) 

August 5,2004 
W/P # 031902 

COLLECTION ELEMENTS: 

ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT 
1 Concrete Channel "L" $310 CY 3,418 $1,059,580 
2 Channel "L" Excavation $6.00 CY 24,973 $149,838 
3 102" RGRCP Pipe $385 LF 2,500 $962,500 
4 Basin Excavation $6.00 CY 406,000 $2,436,000 
5 Diversion Structure $150,000 EA 3 $450,000 
6 Landscaping $0.50 SF 2,221,560 $1,110,780 
7 Basin Berm Construction $6.00 CY 7,600 $45,600 

SUBTOTAL COLLECTION ELEMFNTS $6,214,298 

CONTINGENCIES: 
$1,553,575 
$1,398,217 

$543,751 

$9,709,841 

1 Construction Contingencies @ 25 

2 Design and Field Engineering Costs 
7 

3 Change Orders @ 7% of the sum of Total Construction Cost and Construction Contingencies 

LAND ACQUISITION: 

ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT 
1 Basin Land Acquisition $100,000 AC 51 $5,100,000 
2 Channel Land Acquisition $100,000 AC 9.0 $900,000 

SUBTOTAL LAND ACQUISITION $6,000,000 

CONTINGENCIES : 10% $600,000 

TOTAL LAND ACQUISITION $6,600,000 

TOTAL $16,309,841 



Siphon Draw Basin Outfall Options August 5,2004 
Flood Control District of Maricopa County WE' # 031902 

4 FCD 2003 C019 
Option 7 mortion within Pinal Countv) 

E 
COLLECTION ELEMENTS: 

1 ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

8 
1 Concrete Channel "L" $310 CY 2,934 $909,540 
2 Channel "L" Excavation $6.00 CY 22,457 $134,742 
3 36" RGRCP Pipe $100 LF 600 $60,000 
4 42" RGRCP Pipe $120 LF 450 

I 
$54,000 

5 60" RGRCP Pipe $200 LF 1,150 $230,000 
6 72" RGRCP Pipe $240 'LF 1,200 $288,000 
7 102" RGRCP Pipe $385 LF 1,065 $410,025 

I 8 Basin Excavation $6.00 CY 387,000 $2,322,000 
9 Diversion Structure $150,000 EA 2 $300,000 
10 Landscaping $0.50 SF 1,655,280 $827,640 

I SUBTOTAL CO ON ELEMENTS $5,535,947 

1 . . . . 

\ 25% $1,383,987 
18% $1,245,588 4 7% $484,395 

8' 
TAL COLLECTION ELEMENTS $8,649,917 

1. ConstructionContingencies @ 25% ofthe Total Conmotion Cost 

2. Design and Field Engineering Costs @ 18% of the sum of Totd Construction Cost and Construction Contingencies 

3. Change Orders @ 7% of the sum of Total Conshuction Cost and Construction Contingencies 

',R 
LAND ACOUISITION: 

t m  ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Basin Land Acquisition $100,000 AC 38 $3,800,000 
2 Channel Land Acquisition $100,000 AC 7.2 $720,000 

SUBTOTAL LAND ACQUISITION $4,520,000 

CONTINGENCIES . 10% $452,000 

TOTAL LAND ACQUISITION $4,972,000 

TOTAL $13,621,917 
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