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EXECUTIVE SUMMARY 

The purpose of the Pecos Road Channel and Basin Design Concept Report (OCR) is to define a 
recommended drainage system to mitigate the flooding along the Pecos Road corridor between 
Meridian Road and Ellsworth Road in Mesa, Arizona . The alternatives developed as part of this 
project were based on Alternative 1 from the East Mesa Area Drainage Master Plan Update 
completed in Feb ruary 2014 by Entellus. 

Each alternative consisted of proposed channels along the Meridian Road al ignment to convey 
runoff north and south to a proposed basin at the southwest corner of Pecos and Meridian Road. 
From the basin at Pecos and Meridian Roads, the following changes to the alternatives were 
formulated: 

1. A channel on the north side of Pecos Road to convey flows from Pecos/Meridian Basin 
west to the Ellsworth Channel. 

2. A storm drain to convey flows from Pecos/Meridian Basin west to 222nd Street to 
discha rge to a channel along the north side of Pecos Road . The channel to convey flows 
to the Ell sworth Channel. 

3. A storm drain to convey flows from Pecos/Meridian Basin west to a proposed basin at 
the northeast corner of Pecos Road and 222nd Street. The basin to outlet to a storm 
drain to the Ellsworth Channel. 

A hyd rologic and hydraulic analysis was conducted for each alternative to determine the size and 
cost of each alternat ive . Preliminary opinions of probable cost were developed for each 
alternative to assist in the alternatives evaluation. 

The alternatives were presented to the land owners and businesses in the vic inity at a public 
meeting held September 18, 2014. The attendees expressed a strong unanimous prefe rence for 
Alternative 3. The Flood Control District of Maricopa County (District) and the City of Mesa 
evaluat ed the alternatives using the followi ng criteria: 

• Construction cost 

• Right-of-way acquisition cost 

• Public/Stakeholder preferences 

• Environmenta l and aesthetic impacts- industrial/commercial context 

• Maintenance and life cycle costs 

Based on a comparison of each alternative, Alternative 3 was se lected to go forward as the OCR 
Drainage System. Further refinements were made to the hydrologic and hydraulic analysis ofthis 
alternat ive and a revised opinion of probable cost was developed. Several changes were made 
to Alternative 3 based on comments from the publi c meeting and review comments fro m the 
City of Mesa and t he District. Conceptual design plans (15% level) were prepared for the OCR 
Drainage System (Appendix H). These concept plans identify the sizes, slopes, profiles, 
alignments, and cross sections of the proposed storm drain, channels and basins associated w ith 
the OCR Drainage System . 
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The final DCR Drainage System consists of a proposed channel along the McKenzie Road 
alignment to the north and the Meridian Road alignment to the south that convey runoff to a 
proposed basin at the southwest corner of Pecos and Meridian Road. A storm drain conveys flows 
f rom the Pecos/Meridian Basin west to a proposed basin at the northeast corner of Pecos Road 
and 222nd Street. The basin drains into a storm drain to an open channel app roximately 500 feet 
upstream of the Ellsworth Channel. The channel conveys the runoff to the Ellsworth culverts to 
the ultimate outfall in the Ellsworth Channel. 
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1 INTRODUCTION 

The objective of the Pecos Road Channel and Basin Design Concept Report (DCR) is to define 

a recommended drainage system to mitigate the flooding along the Pecos Road corridor 
between Meridian Road and Ellsworth Road in Mesa, Arizona . Kimley-Horn and Associates, 
Inc. (Kimley-Horn) has been retain ed to perform these services as part of Flood Control 
District of Maricopa County (District) On-Cal l Contract FCD 2014C001-1. The City of Mesa is 
a stakeholder on t his project and has provided input and feedback on the alternatives 
development. 

The Pecos Road alignment from Meridian Road to Ellsworth Road is subject to frequent 
flooding and road closures. This project will advance concepts developed as part of the East 

Mesa Area Drainage Master Plan Update (EMADMPU) to define a recommended drainage 
system to mitigate t he flooding along this corridor. 

2 PROJECT AND DESIGN CRITERIA 

The alternatives for this project were developed for the future conditions 100-year, 24-hou r 
storm event, w it h the Arizona Department of Transportat ion (ADOT) State Route 24 (SR-24) 

completed. The following constraints were also used in the alternative development and 
evaluation: · 

• Minimize the size of the channel or storm drain through the se lecti on of the most 
hydraulically efficient materials and cross section 

• Maximize the use of the Ellsworth Road Channel 

• Do not exceed the capacity of the Ellsworth Road Channel and Powerli ne Floodway 
downstream, with t he consideration of hydrologic timing of peak fl ows 

The City of Mesa is a stakeholder on this project. The goals of t he City are to: 

• Reduce t he overall project footp rint 

• Utili ze storm drain in the Pecos Corridor wherever feasib ly possible 

• Minimize the takes on existing right-of-way 

• Maximize the use of the exist ing culverts at Ellsworth Road 

The following design manuals, policies, and procedures were followed in the development 

of the alternatives: 

• Drainage Policy and Standards Manua l for Maricopa Cou nty, Arizona (2007) 

• Dra inage Design Manual for Maricopa County Volume I Hydrology (2013) 

• Drainage Design Manual fo r Maricopa County Vol ume II Hydrau li cs (2013) 

• Drainage Design Manual for Maricopa County Volume Ill Erosion Control (2013) 

• Policy for the Aesthetic Treatment and Landscaping of Flood Control Projects (1992) 

Pecos Road Channel and Basin 
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3 HYDROLOGY 

4 

This section includes a discussion of the hydrology completed for the Alternative Analysis. 
Discussion of the modifications to the Alternative Analysis hydrology that were completed 
for the DCR Drainage System is included in Section 6.1. 

The future conditions 100-year, 24-hour HEC-1 model that was developed as part of the 

EMADMPU Alternative 1 was modified and used to evaluate the alternatives. Areas outside 
ofthe Pecos Road DCR study area were removed from the EMADMPU model. This generally 
includes areas north of the future SR-24 alignment, south of the East Ranch Road alignment 
(2,300 feet south of Germann Road), and west of Ellsworth Road. The model was also 
modified to provide storage routing for the proposed Pecos/Meridian Basin in place of a 
diversion. The basin depth was decreased from ten feet so that the basin would be able to 

be fully drained by gravity outflow. 

The City of Mesa conducted an analysis of their retention storage requirements concurrent 
to the beginn ing of this study. The goal was to determine whether the 100-year, 2-hour 
retention requirements should be based on NOAA 14 values (2.2 inches) or the older NOAA 
2 value (2.7 inches). It was determined that future retention requirements in this project 
area that is within the City of Mesa limits will be based on 2.7 inches of rainfall. The 
EMADMPU Alternative 1 HEC-1 model already accounted for this retention requirement so 
no additional changes were made to the model . 

This modified hydrology model was used to evaluate the alternatives. Changes were limited 
to parameters that were significantly relevant to the performance of the alternatives. See 
Appendix A for the HEC-1 schematic and Appendix B for hydrology models. 

HYDRAULICS AND SEDIMENTATION 

This section includes a discussion of the hydraulics for the Alternative Analysis only. 
Discussion of the modifications to the hydraulics that were completed for the DCR Drainage 

System is included in Section 6.2. 

Preliminary channel hydraulic calculations were completed using normal depth calculations 
in FlowMaster. Channel slopes were approximated by dropping the upstream elevation to 
appropriately capture flow while maintaining the existing downstream elevation. Drop 
structures were applied in the design where necessary to maintain Froude numbers less than 
0.86 per District guidelines (Section 6.8.3 of the Policy and Standards Manual). Mann ing's n­
values were obtained from Table 7.6 of the District's Drainage Design Manual- Hydraulics 
(2013). Three different channel types were used based on the zoning. Concrete channels 
were used in industrial areas, riprap channels were used in mixed use areas and an existing 
earthen channel was analyzed west of Matheson Gas (Note this channel w as not used in the 
DCR Drainage System, a new channel was proposed east of Meridian Road, see Section 6.2). 
The channels were designed with a foot of freeboard . 
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Preliminary storm drain hydraulic calculations were performed using StormCAD. The storm 
drain slope was approximated by setting the upstream elevation to match the bottom 
elevation of the proposed Meridian and 222nd Street detention basins and using the existing 
downstream elevation of the Ellsworth culverts. Junction losses were not modeled for each 
alternative but the hydraulic grade line was kept no less than two feet below ground to allow 
for losses. Losses were modeled for the DCR Drainage System storm drain, as discussed in 
Section 6.2. The tailwater condition was calculated by comparing water surface elevations 

at the locations presented in Table 1. The headwater at the upstream end of the Ellsworth 
Channel resulted in the highest tailwater, which was used for t he storm drain model. 

Table 1. Tailwater Determination for DCR Drainage System Storm Drain 

Elevation 

Location [ft] 
In Ellsworth Channel downstream of the Ellsworth culverts 1384.10 

Headwater at the upstream end of the Ellsworth Channel using HY- 1384.51 

8 and the OCR Drainage System flow 

Normal depth in t he outfall channel downstream of the OCR 1381.23 

Drainage System outlet 

Stage-storage-d ischarge rating tables were developed assuming a flat basin bottom with 4:1 
side slopes. The average-end area method was used to determine the volume. The discharge 
was calculated using the Manning's equation until the depths reached 1.2 times the height 
of the outlet. The orifice equation was used for greater depths. The basin was designed with 
a foot of freeboard. Hydraulic calculations are included in Appendix D. 

The District provided a planning-level sedimentation memo for the basin at Pecos and 
Meridian. A more detailed analysis should be completed at final design to quantify 
anticipated sedimentation amounts and future maintenance plans and needs. The analysis 
was based on a future conditions flow of 697 cfs obtainedfrom the EMADMPU. The annual 
sed iment yield is 0.087 ac-ft and the 100-year sediment yield is 1.582 ac-ft. A copy of the 
Sediment Yield Drainage Memo is provided in Appendix E. No information was provided for 
the 222nd Street basin and should be completed for final design. 

5 A LTERNATIVE ANALYSIS 

Alternative 1 of the EMADMPU was used as the starting point for the al ternatives 
development . This base line alternative consisted of the following drainage elements: 

• Meridian Channel 

• Pecos/Meridian Basin 

• Pecos Cha nnel 

The proposed Meridian Channel in the EMADMPU was divided into two segments: the north 
segment, which extends from the proposed SR-24 alignment to the Pecos/M eridian Basin, 
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and the south segment, which extends from approximately 5,000 feet south of Germann 
Road to the Pecos/Meridian Basin. The proposed top width for the north segment was 120 
feet, while the south segment varied from 50 to 110 feet, depending on the location. The 
total right-of-way for the Meridian Channel, which included a 14-ft maintenance road and 
10-ft landscape setbacks on both sides of the channel, varied from 105 to 150 fe.et. Runoff 
is conveyed in the Meridian Channel to the Pecos/Meridian Basin. 

The proposed EMADMPU Pecos/Meridian Basin was to be an offline detention basin located 
at the southwest corner of Pecos Road and Meridian Road. The basin was to be 10ft deep 
with a capacity of 150 ac-ft. Runoff was discharged from the Pecos/Meridian Basin to the 
Pecos Channel. 

The proposed Pecos Channel was planned to convey runoff from the Pecos/Meridian Basin 

west to the existing Ellsworth Channel. The proposed channel was to be located on the south 
side of Pecos Road from the Pecos/Meridian Basin to Crismon Road . At Crismon Road, the 
Pecos Channel crossed under Pecos Road to the north side of Pecos Road to the Ellsworth 
Channel. The proposed top width for the Pecos Channel varied from 85 to 105 feet. The total 
right-of-way width varied from 160 to 185 feet, which included a 14-ft maintenance road 
and 30-ft landscape setbacks on both sides of the channel. 

With the City of Mesa's project goals in mind, the baseline alternative was modified with the 

consideration of channels, storm drains, additional detention basins, and alignment. A 
meeting was held on August 4, 2014 to discuss the options and develop alternatives. From 
the brainstorming meeting, the following alternatives were formulated: 

1. A channel on the north side of Pecos Road to convey discharge from Pecos/Meridian 
Basin west to the Ellsworth Channel. 

2. A storm drain to convey flows from Pecos/Meridian Basin west to 222nd Street and 
discharge to a channel along the north side of Pecos Road. The channel will convey 
flows to the Ellsworth Channel. 

3. A storm drain to convey flows from Pecos/Meridian Basin west to a proposed basin 
at the northwest corner of Pecos Road and 222nd Street. The basin will outlet to a 
storm drain that will discharge to the Ellsworth Channel. 

A preliminary evaluation of each alternative is presented in subsequent sections. Further 

guidelines were also established during the meeting. It was determined that to reduce the 
total right-of-way impacts, the landscape setbacks would be reduced to 30ft on one side of 
the channel only. A concrete channel was also specified in the industrial areas, which allowed 
for steeper channel side slopes and a reduction in required right-of-way. 

5.1 Alternative 1 

Alternative 1 consisted of the following major drainage elements: 

• Meridian Channel 

• Pecos/Meridian Basin 

• Pecos Channel 

Pecos Road Channel and Basin 
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See the Alternative 1 exhibit in Appendix A for an overview of the alternative. The proposed 
Meridian Channel was divided into two segments: the north segment! which extended from 
approximately 1,750 feet north of Pecos Road to the Pecos/Meridian Basin, and the south 

segment, from approximately 2,300 feet south of Germann Road to the Pecos/Meridian 
Basin The proposed top widths for the north and south segments were 62 feet and 56 feet, 
respectively. The total right-of-way for the Meridian Channel, which included a 14-ft 
maintenance road and a 30-ft landscape setback, was 106 and 100 feet for the north and 
south segments, respectively. 

The proposed Pecos/Meridian Basin was to be an inline detention basin located at the 
southwest corner of Pecos Road and Meridian Road. The basin was 7ft deep with a capacity 

of 150 ac-ft. Runoff was discharged from the Pecos/Meridian Basin through a 60-in 
reinforced concrete pipe (RCP) to the Pecos Channel. 

The proposed Pecos Channel conveyed runoff from the Pecos/Meridian Basin west to the 
existing Ellsworth Channel along the north side of Pecos Road. The proposed channe l was 
concrete-lined in the industrial areas from Pecos/Meridian Basin to 222nd Street. West of 
222nd Street the channel lin ing was riprap due to the change in zoning to mixed use. It was 
pointed out during the alternative review process that if this section of channel was revised 
to concrete there could be additional right-of-way savings. The proposed top width for Pecos 

Channel varied from 21 to 32 feet in the concrete segment and was 66 feet in the riprap 
segment. The total right-of-way width varied from 65 to 110 feet, which included a 14-ft 
maintenance road and a 30-ft landscape setback. 

5.2 Alternative 2 

Alternative 2 consisted of the following major drainage elements: 

• Meridian Channe l 

• Pecos/Meridian Basin 

• Pecos Storm Drain 

• Pecos Channel 

See the Alternative 2 exhibit in Appendix A for an overview of Alternative 2. The proposed 
Meridian Channel and Pecos/Meridian Basin elements were the same as presented for 

Alternative 1. 

The proposed Pecos Storm Drain conveyed runoff from the Pecos/Meridian Basin west to 
the proposed Pecos Channel along th~ north side of Pecos Road. The proposed storm drain 
was a single barrel 60-in RCP from the Pecos/Meridian Basin to Mountain Road. From 
Mountain Road to 222nd Avenue the storm drain increased to 2-60-inch RCP. West of 222nd 

Avenue the storm drain discharged to the Pecos Channel. 

The proposed Pecos Channel conveyed runoff from the Pecos Storm Drain west to the 
existing Ellsworth Channel along the north side of Pecos Road. The proposed channel lining 
was riprap. The proposed top width for Pecos Channel was 66 feet with a total right-of-way 
width of 110 feet, which included a 14-ft maintenance road and a 30-ft landscape set back . 
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5.3 Alternative 3 

Alternative 3 consisted of the following major drainage elements: 

• Meridian Channel 

• Pecos/Meridian Basin 

• Pecos Storm Drain 

• 222nd Street Basin 

See the Alternative 3 exhibit in Appendix A for an overview of Alternative 3.The proposed 
Meridian Channel and Pecos/Meridian Basin elements were the same as presented for 
Alternatives 1 and 2. 

The proposed Pecos Storm Drain is divided into two segments: the east segment and the 

west segment. The east segment conveyed runoff from the Pecos/Meridian Basin west to 
the proposed 222nd Street Basin along the north side of Pecos Road. The proposed storm 

drain was a single barrel 60-in RCP from the Pecos/Meridian Basin to Mounta in Road . From 
Mountain Road to the 222nd Street the storm drain increased to 2- 60-inch RCP. West of 
222nd Street the storm dra in discharged to the 222nd Street Basin. The 222nd Street Basin 
discharged into the west segment of the Pecos Storm Dra in. The west segment consisted of 
2- 72-inch RCP from the 222nd Street Basin to the existing Ellsworth Channel. 

5.4 Opinions of Probable Cost 

Opinions of probable cost {OPC) were determined for each of the alternatives. Construction 
costs were estimated for major construction items based on recent ADOT project estimates. 
Right-of-way costs were determined per acre, assuming a cost per acre of $125,000. 
Potential utility relocations were identified based on horizontal alignments. A summary of 
the opinions of probable cost is prese nted in Table 2. These costs were revised for the OCR 
Drainage System. A more deta iled ana lys is is included in Appendix E. 

Table 2. Summary of Alternatives Opinions of Probable Cost 

Construction Right-of-Way Potential Utility 

Cost Cost Relocation Cost Total Cost 
Alternative [$ MM] [$ MM] [$ MM] [$ MM] 

1 8.7 8.1 0.093 17.8 

2 9.4 7.1 0.085 17.5 

3 10.7 5.3 0.160 17.2 

The total cost for al l three alternatives differed f rom Alternative 1 to 3 by $600,000 or 3%. 
While Alternative 1, al l channels, bad lower construction cost, that was offset by the 
additional right-of-way cost. Alternative 3 was all storm drain within the ultimate right-of­
way, so the overall right-of-way acquisit ion cost was less than the other alternatives. The 
OPC above did not include contingency or t he add itional cost of roadway . 
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6 OCR DRAINAGE SYSTE M 

Kimley-Horri and the District developed a set of criteria that were used to evaluate the 
alternatives . These evaluation criteria were: 

• Construction cost 

• Right-of-way acquisition cost 

• Public/Stakeholder preferences 

.. Environmental and aesthetic impacts- industrial/commercial context 

• Maintenance and life cycle costs 

A comparison of each alternative in relation to the evaluation criteria is provided in Table 3. 

Table 3. Alternatives Comparison 

Criteria Alternative 1 Alternative 2 Alternative 3 

Construction cost Lowest cost Medium cost Highest cost 

Right-of-way Highest cost Medium cost Lowest cost 
acquisition cost 

Public/Stakeholder City and public City and public City and public 
preference prefer storm drain prefer storm drain prefer storm drain 

Envi ronmenta l and Fits in commercial Fits in commercial Most pleasing 

aesthetic impacts context , but not as context, but not as (underground) 

pleasing as pleasing as 
underground pi pe underground pipe 

Maintenance and Highest cost Medium cost Lowest cost 

life cycle costs 

In addition to t he evaluation criteria noted above, the functionality of each alternative with 
a phasing plan was assessed . The extra burden required to maintain driveway culverts was 
considered with Alternatives 1 and 2. There was also a potent ial cost savings in Alternative 
3 to use th e earth excavated from the basins as cover for the pipes. Another important factor 
in making the se lection of the preferred alternative was the right-of-way take. Alternative 1 
had the highest take, while Alternative 3 had the lowest right-of-way take. A further savings 

was proposed by t he District staff to revise the riprap channel west of 222 nd- St reet to 

concrete to reduce the cost of right-of-way. 

Based on a compa riso n of each alt ernative, Alternative 3 was selected as the OCR Drainage 
System. See the OCR Drainage System exhibit in Appendix A. In the initial eva luation of each 
alternative, the earthen channel west of Matheson Gas was being considered for use as the 
northern Meridian Channel. As part of the alternatives eva luation process, it was decided 
that t he existing earthen channel west of Matheson Gas would not be used as the northern 
Meridian Channel al ignment. An alternative location was selected adjacent to McKenzie 

Road to protect existing homes east of Meridian Road. This channel will intercept additional 
f low and was ana lyzed as a concrete channel. Landscape concepts outlined in Section 7 
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should be integrated with the design plans in final design . See Conceptual Plans in Appendix 

H. 

6.1 Hydrology 

Once the OCR Drainage System was selected, further refinements were made to the 
hydrology model to revise the storage volumes for the proposed basins at Meridian Road 
and 222nct Street t o match the conceptual grading. The depth of the basin at Meridian Road 
was increased from 7 feet to 9 feet. Both basins were graded with a minimum slope of 0.15% 
and side slopes of 6:1. Adjustments were also made to move the subbas in boundary 
between E24B and E28B, E25 and E29B from Signal Butte Road to 222 nct Street. Soil and land 

use parameters for each revised subbasin were estimated from the EMADMP shapefile data. 

Loss parameters and unit hydrographs for each subbasin were calcu lated using DDMSW. A 
OCR DrCJinage System HEC-1 Schematic showing the revised basi n bounda ries is provided in 
Appendix A. 

Adjusting the subbasin boundary required the retention volumes for each of the modified 
subbasins to be revised. Because basin E25 and E24B are already partially developed with 
existing retention, a direct calculation of volume based on area was not done. Instead, the 
revised retention volumes were calculated by estimating the retent ion volume for the area 
between Signal Butte and 222nd Street. That retention volume was added to the subbasins 
that increased in area and subtracted from the subbasins that decreased in area. The change 
in retention vo lume was calculated by determining the reten t ion volume per area being 
provided in t he EMADMPU model and then multiplying by the change in area. Refined 
hydrology model output is included in Appendix F. 

6.2 Hydraulics 

Further refinements were also made to the hydraulic analys is. Manholes were added to t he 
storm drain model wit h appropriate junction losses. Storm drain slopes were adjusted to 
match the revised detention basin grading. Pipes downstream ofthe 222 nct Street basin w ere 
lowered to avoid utility conflicts where poss ible. Flow from the HEC-1 model was prorated 
based on area to ca lculate how much flow would be conveyed to the storm drain each 
quarter mile. Pipe diameters were adjusted based on the refined flow calculations, larger 

pipes were design,ed to replace some double pipes. Lowering the storm drain and rev ising 

double pipes to large r single diameter pipes resulted in approximately $2 MM in cost 
savings. 

The outfall channel between the storm drain and Ellsworth Road is an earthen channel w ith 
riprap side slopes . Riprap was sized assuming a maximum velocity of 9 fps. There may be 
opportunity to reduce the riprap size with a riprap basin and final design of the storm drain. 
Refined hyd raulic calculations are included in Appendix F. In most locations runoff wil l enter 
all of the proposed channels as sheet flow perpend icu lar to the channel. In these areas 
collector v-ditches or swales at the upstream side of the channe l bank could be beneficial to 

aid in reduction of erosion or undercutting of the side slopes of the channels. Th is concept 
could be eva luated in final design. 

Pecos Road Channel and Basin 
Design Concept Report 1 Final 
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The impacts to the Ellsworth Channel were also assessed by modifying the flow in the 
EllsworthChannel.prj HEC-RAS model provided from the Final Drainage Report, Ellsworth 
Road- Phase 1- Germann Road to Ray Road (Ellsworth Road Drainage Report) . According to 

the Ellsworth Road Drainage Report, this model represents the ultimate design conditions 
with full CIP flows included. Due to the attenuation of flow in Ellsworth Channel and the 
timing of peak flows, the flow decreases in Ellsworth Channel downstream of Pecos Road. 
The flow at Pecos Road was modeled for the entire channel. Because the flows do not 
increase downstream of Pecos Road, the Ellsworth Channel· capacity is not exceeded. The 
revised HEC-RAS model is provided electronically with this report. 

6.3 Implementation Plan 

The OCR Drainage System may be implemented in four phases, see Table 4 and Appendix A 
for the OCR Drainage System with Implementation Phasing exhibit. This phasing plan would 
allow the infrastructure to be built in stages, which may assist in project funding. It also 
provides an opportunity to build the highest priority drainage elements first. Because the 
most downstream elements are not built first, an interim outlet structure will be needed at 
the basin at Pecos and Meridian. 

Table 4. Phases of the Implementation Plan for the DCR Drainage System 

Phase 

Phase 1 

Phase 2 

Phase 3 

Phase 4 

Pecos Road Channel and Basin 
Design Concept Report 1 Final 
January 2015 

Features 

• Detention basin at the southwest corner of 

Pecos and Meridian Roads 

• Northern Meridian Road channel segment 

• Detention basin at 222nd Street and Pecos Road 

• Storm drain and channel from the 222nd Street 
detention basin to Ellsworth Road 

• Storm drain from the detention basin at 
Meridian Road west to the 222nd Street basin 

• Southern segment of the Meridian Road channel 
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An alternative implementation plan could follow a more traditional approach to build the 
system from the downstream portion first, see Table 5. 

Table 5. Traditional Implementation Plan for the DCR Drainage System 

Phase Features 

Phase 1 • Detention basin at 222nd Street and Pecos Road 

• Storm drain and channel from the 222nd Street 
detention basin to Ellsworth Road 

Phase 2 • Detention basin at the southwest corner of 

Pecos and Meridian Roads 

• Southern segment of the Meridian Road channel 

• Storm drain from the detention basin at 

Meridian Road west to the 222nd Street basin 

Phase 3 • Northern Meridian Road channel segment 

The greatest disadvantage to following this traditional implementation plan is that the basin 
at Pecos and Meridian, which provides the most significant benefit to the area, is not built 
in the first phase. Instead, the first phase focuses on the downstream area which is not yet 
developed and where there is not as great of an immediate concern to relieve flooding. 

A revised OPC was prepared for the OCR Drainage System based on the refinements and 
modifications discussed. The cost of each phase is provided as well as the overall project 
cost. A summary of the revised OPC is provided in Table 6 and a detailed OPC is included in 
Appendix F. 

Table 6. Summary of DCR Drainage System Opinion of Probable Cost 

Construction 

Phase 

1 
2 

3 
4 

Total 

Pecos Road Channel and Basin 
Design Concept Report 1 Final 
January 2015 

Cost 
[$ MM] 

3.7 
3.4 
1.9 
3.0 

12.1 

Potential Utility Right-of-Way 

Re location Cost Cost Total Cost 

[$ MM] [$ MM] [$ MM] 
0.03 5.4 10.2 
0.05 1.3 5.8 
0.22 0.0 2.7 
0.01 1.6 5.6 
0.30 8.3 24.3 
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The primary increases in cost from the Alternatives Analysis costs in Table 2 are detailed in 
Table 7. 

Table 7. Changes to OPC from Alternatives Analysis to the OCR Drainage System 

Item 

Channel Excavat ion 

Earthwork for 
Retention Basins 

Riprap, Dso=9 inches 

Reinforced concrete 
channel, 6 inches thick 

24" RGRCP, Class IV-

Area Drain Laterals 

Storm Drain 

ROW Cost 

20% Contingency 

Pecos Road Channel and Basin 
Design Concept Report 1 Final 
January 2015 

• 
(J 

• 
• 
• 
• 

• 

• 

• 

• 

Reason for Change 

Meridian North Channel is now longer . 

More refined grading was prepared that includes 

daylighting to existing ground. 

Pecos Basin is deeper to help with peak flow attenuation . 

More refined grading with sloping basin bottoms . 

Added to plan for the outfall channel near Ellsworth Road . 

Meridian North Channel is now concrete and longer . 

Includes 90 degree bend into Pinal County. 

An allowance was added to the OPC for future laterals . 

Storm drain downstream of 222nd Street basin lowered and 

revised from double to single larger pipe where practical. 

Meridian North Channel is longer and is now farther east 
from Pecos Road Basin, into Pina l County. 

Added to OPC. 
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e 7. LANDSCAPE CONCEPTS 

• 

• 

7.1 Introduction 

As described in the Policy for the Aesthetic Treatment and Landscaping of Flood Control Projects 
(December 16, 1992), Landscape Aesthetics & Mu ltiple-Use Design Guidelines for Flood Control 
Basins, Channels, and Flood Retarding Structures (December 23, 2004), and other various Context 
Sensitive Flood Hazard Mitigation design approach documents, the District Policy is to consider and 
incorporate aesthetic treatment in the design of new structures. The Policy provides direction for 
the development of aesthetic features and the allowable limits for funding these enhancements. 
The key is to integrally incorporate enhancements such as revegetation efforts (tall pot trees, native 
seed, salvage plants), earthwork and landform contouring, and bio-swales and rainwater harvesting 
swales to improve project aesthetics and enhance revegetation. Structural aesthetic treatments 
include the use of concrete form liners, organic shaped structures, integral color rip rap, and the 

use of a desert varnish stain or pa int to provide a natural coloration to built objects. Basins can be 
screened by landscape screening, more effectively achieved with right of way acquisition to provide 
adequate buffer widths. Treatments can also apply to channels, in the way of side slope and channel 
meandering. 

Important in the evaluation of design approaches is the context in which the project will exist. Both 
the current and future context are important in. assessing the potential visual impact of the work. 
Since flood control projects are long term public works projects and exist for an indefinite amount 
of time, the initial investment in aesthetic improvements and revegetati on can be shown to pay off 
over the lifetime of the project. Simple approaches such as easing the steepness of a sideslope can 
effect a profound visual improvement. 

Other approaches that do have a positive visual impact come from the need to prevent erosion. 
Effective erosion co ntrol techniques are used integrally within the site, not just at the site perimeter, 
and are woven into the project design. These techniques include the use of seed mix and tall pot 
planting to reestablish vegetation on fresh earth, the use of angular rip rap on slopes or concentration 
points, building terraced or benched slopes, the use of wattles or erosion control fabric on exposed 
earth slopes to control water movement, the use of a low flow channel with higher earth mounds 
adjacent to it, and finally the use of a customized seed mix based on site specific study and observation. 
The goal is to create a native plant composition that seamlessly blends into the natural context. 

The Pecos Road project area will consist of two large detention basins and severa l channels 
conveying stormwater into and between the basins, then onward to the rest of the stormwater 
management system . Each basin will have an inlet point or two, and one outletting point. These 
points are anticipated to be constructed of concrete, necessary due to the volume and velocity of 
the flowing water. The size, shape, location, and composition of basins and channels present certain 
opportunities and constraints that may be possible for this project . 

Pecos Road Channel and Basin 
Design Concept Report I Final 
January 20 15 

12 



Kim ley>>> Horn 
• 7.1.1 Opportunities 

• 

• Location: the project area is in eastern Maricopa County, an area that receives more rain than 
other areas in the county, which increases the potential success of revegetation approaches. 

• Location: this site is adjacent to a large area of State Land, which can currently be accessed for 
equestrian and recreational use by permit. 

• Recreation: the project area will create areas that can support passive recreation such as walking, 
hiking, and bi rdwatching. 

• Vegetation : the project construction activities may be able to preserve some existing plant 
materials. 

• Vegetation: when preservation is not possible the project construction, may be able to salvage 
and replant hea lthy plant material. 

• Vegetation : the project will provide opportunities for collection and sa lvaging site seed, then and 
hand broadcasting in select areas to promote revegetation . 

• Rainwater harvesting: the project can employ undulation of the ground plane, which can yield 

different amounts of captured rainwater and therefore non-uniform densities of vegetation. 

7.1.2 Constraints 

• Site Area: Available area is limited to the current available site. The City of Mesa would like to 
minimize the take of additional right of way. 

• Budget: the budget is to be focused on executing the flood hazard mitigation demands of the 
project. 

• Site Area: the site is projected to be sufficient in size for flood mitigation with a 15-ft perimeter 
buffer, not the 30- 50ft buffer specified in the Landscape Aesthetics & Multiple-Use Design 
Guidelines for Flood Contol Basins, Channels, and Flood Retarding Structures. 

• Recreation : the site is not near regional trail corridors, nor other heavily used areas such as parks, 
bodies of water, or other open spaces. 

• Future Uses: the site is bounded on one side by State Land. While that land is curre ntly open 
space, the future development time line and development type is undetermined, and this future 
use may be a detriment to the natura l and aesthetic quality of this Pecos Road project). 

• Industrial Context: the industrial context, both current and future projected ·land uses, do not 
provide incentive to the District or local partners to embellish the aesthetic enhancements of 
these sites . 

Pecos Road Channel and Basin 
Design Concept Report I Final 
January 201 5 
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7 .2.1 Configuration 

• Side slopes : undulate the steepness of the sideslopes from 4:1 to 8:1. 
• Side Slopes: utilize 3:1 armored side slopes along the northern side. 
• Undulate the sides of the bas in, every 300' to 500'. 
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.-~ 7.2 Pecos- Meridian Basin: Preferred landscape Enhancement Techniques 

---

• 30' to 50' landscape buffers are the standard width for screening hard ened facilities and 
adjacent industrial facilities. Use screening plant material, berms, and micro basins. 

• Standard buffer width not attained due to capacity demand of bas in and no additional right 
of way purchase. 

• Provide a 50' landscaped buffer between the top of the bas in an d adjacent development. 
• Place the operation and maintenance (O&M) road within t he buffer area and design t o allow 

for multiple uses such as walking and biking. 

• O&M road surface grade no higher than 2" above the adjacent gra de. 

• Construct O&M road with native inert material as the fini shed surface. Material will be 
stabilized with a polymer stabilizing product. 

• Minimize disturbance of native vegetation, particularly large trees, in th e buffer zone. 
• Excavated material may be placed within the buffer area to reduce the quantity of imported 

material necessary for berming and site grading. This material should be kept out of the drip 
line of any existing tree on site. 
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7.3 Pecos- 222nd St Basin: Preferred Landscape Enhancement Techniques 

• Incorporate 30' to 50' landscape buffers for screening hardened facilities and adjacent 
industrial facilities. Use screening plant material, berms, and micro basins. 

• Provide a terraced buffer on the west and south sides. Terraces can be the location of the 
O&M road to screen from direct view. This will also provide additional opportunities for 
multiple uses such as walking and biking. 

• O&M road surface grade no higher than 2" above the adjacent grade. 
• Construct O&M road with native inert material as the finished surface. Material will be 

stabilized with a polymer stabilizing product. 

• Minimize disturbance of the east side native vegetation, particularly large trees, which help 
screen the basin from neighboring properties. 

• Excavated material may be placed within the widened perimeter buffer to assist with the 
undulation of the basin form . 

7.3.1 Configuration 

• Side slopes: undulate the steepness of the sideslopes from 4:1 to 6:1. 
• Side Slopes: utilize a 

terraced approach on west and -
southern sides. 

• Undulate the sides of the 
basin, every 300' to 500'. 

• Dedicated down drains 
• Rainwater harvesting micro­

swale at basin rim 

Pecos Road Chatmel and Basin 
Design Concept Report I Final 
January 2015 

I 

DEDICATED DOWN DRAIN 

222ND STREET 

z+ 

EXISTING TREES 

MICRO-SWALE 

0 
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0 
0::: 
V) 
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w 
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• 7.4 Both Basins and Channels 

• 

7 .4.1 Pre-Construction Activities 

• Inventory existing trees at perimeter of site to determine which, if any, areas should be preserved 
from disturbance. 

• Submit a Notice of Intent to Clear to Arizona State Land Department and make the site available 
for native plant salvage 30 to 90 days before the start of construction. Access to the site can be 
limited to specific dates, times and access points. 

• Stockpile site boulders from surface and excavated soil for use at basin perimeters. 

7 .4.2 Vegetation 

• Install hydroseed and tall pot trees at densities comparable to the existing perimeters. These 

basins are not temporary basins and therefore can be revegetated. 
• Revegetation will not be supported by supplemental irrigation. 
• Use Sonoran desert plant material in landscape buffer. A plant list has been developed for this 

project, and will utilize tall pot trees and native desert shrubs known to germinate from seed mix. 
• Plant List includes plants identified as appropriate for the Natural Sonoran Desert Hydroriparian 

character unit. 
• Select specific species native to the basin locations to respond to the context of the landscape 

character. 
• Salvage native trees and plants including Saguaro and small cactus species. Maintain for replanting 

in the landscape or make available for sale by auction. 
• Design the buffer landscape to transition the density, type, size, form, color, and texture of the 

plant material with the species found in the surrounding landscape. 
• Locate vegetation along both sides of the O&M road to break the view of the line of the road 

alignment and provide shade. 
• Trees, shrubs, and groundcovers should be arranged in an irregular pattern along the sides, 

bottom, and top ofthe basin side slopes to complement the character of the surrounding natural 

landscape. 

7.4.3 Inlet I Outlet Structures 

• Design the structures to use the materials, shapes, colors, and textures that blend with the 
surrounding desert. 

• Colors of materials should blend with the desert 's darker color tones. 
• Design structures using form liners to provide textures to blend with surrounding desert . 

Pecos Road Channel and Basin 
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January 2015 
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_y 
Rainwater Harvesting 

.;! l " LI 

2D' SD' 1<41: [, 4•1 ) I ( 8' m;o_ - 16' m"' ) k " 1" ---:~~ < m;o -16' m"' ) I ( 4;1 >I<"'> 1 4c1 1 12' 
Setback Gabion Terrace arthen Concrete meandering Slope Slope O&M Road 

G) SECTION: SOUTH CHANNEL Wal l (open) Slope low flow cha nnel 

N.T.S 

30' 

30' -50' 

M icro­
swale 

Rainwater Harvesting 

Setback I 12
, ~~~ 29' . O&M Road . J ( vanes 

(D SECTION: NORTH CHANNEL Meandenng armored slope low flow channel ) 

N.T.S 

Rainwater 
Harvesting 

( va ri es ) /~J J 47' 
Sidewa lk Travellanes 

@ SECTI ON: PECOS ROAD 
N.T.S 

Pecos Road Chatmel and Basin 
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Cf_ 

2,.-rTITn. 
cover 

35' I 25' 
Consta nt Offset from t ~~B 

Rainwater 
arvestin 

~~~~~ 
Sidewa lk 

• Concrete low flow necessary due to flat site . 
• Gab ion wa.ll necessary to provide area for terrace. 
• 130' ROW. 

• Miera-swales in the buffer areas for erosion protection, 
water harvesting, and vegetation reestablishment. 

• 44' ROW needed. 

• Revegetation needed outside of ROW. 
• Setback not in ROW. 

• RCP are constantly 35' north of ROW center line. 
• RCP are located under 2'-0" of cover. 

• Width assumes Mesa's widest arterial, per M esa 
Transportation Plan . 
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7.5 Plant List 

HYDRO RIPARIAN 

Trees 

Catclaw Acacia Acacia greggii 

Netleaf Hackberry Celtis reticulata 

Ironwood tree 0/neya tesota 

Velvet Mesquite Prosopis ve/utina 

Shrubs 

Triangle leaf Bursage Ambrosia deltoidea 

Four wing Saltbush A triplex canescens 

Desert Broom Baccharis sarothroides 

Hackberry Celtis spp 

Wolfberry Lycium ber!andieri 

Graythorn Zizyphus obtusifolia 

Wildflowers/Forbs 

Desert Marigold Bai/eya multiradiata 

Sacred Datura Datura wrightii 

Arizona evening primrose Oenothera arizonica 

Arrow-weed 

Desert globe mallow 

Trees 

Whitethorn acacia 

Ironwood tree 

Velvet Mesquite 

Shrubs 

Triangle leaf Bursage 

Desert Broom 

Brittle bush 

Creosote 

Wolfberry 

Graythorn 

Wildflowers/Forbs 

Desert Marigold 

Desert Senna 

Sacred Datura 

Gordon's bladderpod 

Spanish needles 

Desert globe mallow 

Desert zinnia 

Pecos Road Channel and Basin 
Design Concept Rep01i I Final 
January 20 15 

Pluchea sericea 

Sphaera/cea ambigua subsp. Ambigua 

XERORIPARIAN 

Acacia constricta 

0/neya tesota 

Prosopis velutina 

Ambrosia de/toidea 

Baccharis sarothroides 

Ence/ia farinosa 

Larrea tridentada 

Lycium ber/andieri 

Zizyphus obtusifolia 

Bai/eya multiradiata 

Cassia covesii 

Datura wrightii 

Lesquerella gordonii 

Palafoxia arida var. arida 

Sphaera/cea ambigua subsp. Ambigua 

Zinnia acerosa 

• This is a partial list of plant 
materials to be considered in 
the overa ll design of future 
faciliti es. 
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8 PUBliC INVOLVEMENT 

Kimley-Horn, the District, and the City of Mesa presented the three alternatives to the land 

owners and businesses along the Pecos Road corridor on September 18, 2014. A summary 
of the project, the purpose and location were presented in addition to the general hydrology 
and components of each alternative. The meeting was then opened up for questions and 
comments from the attendees. The attendees expressed a strong unanimous preference for 
Alternative 3. Several questions were asked regarding the selection and timing of the 
improvements. Written comments were also colletted at the meeting. The meeting notes, 
comments, and sign-in sheets are provided in Appendix G. 

Kimley-Horn, the District, and the City of Mesa presented the DCR Drainage System 15% 
plans to land owners and businesses along the Pecos Road corridor on December 18, 2014. 
The plans were presented in roll plot format. Several questions were asked regarding the 
funding and t iming of the improvements. In general the plan was well received by the 
attendees. The meeting invitation and sign-in sheets are provided in Appendix G. 

9 SUMMARY 

1. The DCR Dra inage System meets the project objectives, including the goals outlined by 
the City of Mesa to reduce the overall project footprint, minimize the takes on existing 
right-of-way and maximize the use of the existing culverts at Ellsworth Road. 

2. Offsite runoff is conveyed in proposed concrete channels along the Meridian and 
McKenzie Road alignments in subcritical conditions with one foot of freeboard. 

3. The basin at the southwest corner of Pecos and Meridian Road attenuates flow from 
approximately 1160 cfs to 180 cfs. The basin was designed with a minimum slope of 
0.15% and one foot of freeboard. The basin includes a concrete low flow channel. 

4. The basin at the southeast corner of Pecos and 222nd Street attenuates flow from 
approximately 350 cfs to 215 cfs. The basin was designed with a minimum slope of 0.15% 

and one foot of freeboard. 
5. Runoff is conveyed along Pecos Road in a storm drain within the ultimate roadway 

alignment. The hydraulic grade line is a minimum of one foot below the ground. 
6. The opinion of probable cost for the DCR Drainage System is $24.3M . This cost includes 

construction, utility relocation, right-of-way, design, and contingency costs. 
7. The DCR Drainage System assumes that the future SR-24 is in place. Once it is, this project 

will decrease t he existing runoff at Ellsworth and Pecos Road from approximately 1500 
cfs to 570 cfs. The proposed discharge from Pecos Road will not negatively impact the 
Ellsworth Road channel or the Powerline Floodway . 

Pecos Road Channel and Basin 
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Appendix A. Exhibits 

• Location Map 

• HEC-1 Schematic- Alternatives 

• HEC-1 Schematic- OCR Drainage 

System 

• Alternative 1 

• Alternative 2 

• Alternative 3 

• OCR Drainage System 

• OCR Drainage System with 

Implementation Phasing 
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Appendix B. Alternatives Hydrology 

• Alternative 1 H EC-1 Mode I Output 

• Alternative 2 H EC-1 Model Output 

• Alternative 3 H EC-1 Model Output 
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~1:***************************************: *************************************** 

~ * FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
* JUN 1998 * 

U. S . ARMY CORPS OF ENGINEERS 
·* HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS , CALIFORNIA 95616 

(916) 756-1104 

• 

• 

VERSION 4 . 1 

RUN DATE 28AUG14 TIME 08 : 56 : 01 

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

X X XXX XX XX xxxxx X 
X X X X X XX 
X X X X X 
xxxxxxx xxxx X XXX XX X 
X X X X X 
X X X X X X 
X X xxxxxxx XXX XX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73) , HEC1GS, HEClDB, 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 RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81 . THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS : DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS :WRITE STAGE FREQUENCY, 
DSS : READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE :GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE : NEW FINITE DIFFERENCE ALGORITHM 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

HEC-1 INPUT PAGE 

ID . . ... .. 1. .. . ... 2 ... . . .. 3 .... . .. 4 . ...... 5 ....... 6 ....... 7 ....... 8 ....... 9 .. .... 10 

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

Pecos Road Channel and Basin Design Concept Report 
Alternative Analysis 
Future Conditions 

Prepared for the Flood Control District of Maricopa County 
District Project Number FCD 2014C001 

Prepared by Kimley-Horn and Associates, Inc. 
Kimley Horn Project Number 091131024 
August 2014 

Model based on the East Mesa Area Drainage Master Plan Update (EMADMPU) 
for Alternative 1 . The model was revised to include only those areas 
contributing to the Ellsworth Channel . 

List of Changes : 
- Basin DIVPB at Pecos Rd and Meridian was changed from a diversion card 

to a storage routing card with stage-storage-discharge data ; the name 
was changed from DIVPB to DETPB to reflect the change . 

- Routing reach from CPR9 to CPR8 was eliminated 
- P.owerline section of the model was deleted (all subbasins north of the 

future SR24 alignment). 
- All subbasins south and east of R5 and R8 have been deleted. 
- All comments from the East Mesa Area Drainage Master Plan Update that do 

pertain to the Ellsworth Channel model have been deleted . 
- Area has been adjusted on HC cards to account for reduction in area due 

retention diversions . 

*********************************************************************** 
*************************** EAST MESA ADMPU ***********~*************** 
*****************************~***************************************** 

PROJECT : 
CLIENT : 

EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

PREPARED BY : ENTELLUS, INC . 
PROJECT NO : FCD 2011C017 ENTELLUS 310.057 
MODIFIED DATE : 9/12/2012 
MODELER : RLJ 

STORM: 100-YEAR 24-HOUR 

ALTERNATIVE : 

DEVELOPMENT CONDITIONS: FUTURE LAND USE 
INCREASED FUTURE RETENTION (2 . 19->2.70 IN) 

PROPOSED INFRASTRUCTURE: MOUNTAIN CHANNEL AND RETENTION BASIN 
MERIDIAN CHANNEL 
PECOS CHANNEL 
MERIDIAN AND PECOS RETENTION BASIN 
GERMANN CHANNEL 

MODIFICATION 1 : RETENTION VOLUMES WERE INCREASED TO 
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HEC- 1 INPUT PAGE 2 

ID ... . . .. 1. ...... 2 ....... 3 ....... 4 ... . ... 5 ...... . 6 ....... 7 ....... 8 ..... . . 9 . . . . .. 10 

ID 
ID 
ID 
ID 
ID 
I D 
I D 
ID 
ID 
ID 
I D 
I D 
ID 
I D 
I D 
I D 
ID 
I D 
I D 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
IQ 
ID 
ID 
IT 5 
IN 15 
IO 5 

100-YEAR, 2-HOUR NOAA 2 RAINFALL WITH 80% EFFECTIVE 
VOLUME WITHIN THE CITY OF MESA AND TOWN OF QUEEN CREEK FOR THE F 

SUBBASINS : 

E28B 
E31 

E29 
E32 

E30B 
E33B 

MODIFICATI ON 4 : MERIDIAN CHANNEL (SOUTH OF PECOS) : CPR8 
RETOUTED TO COMBINE NORTH UP MERIDIAN ROAD TO COMBINE 
WITH CPE1 6 AND FOLLOW THE EXISTING FLOW PATH TO 
PROPOSED RETENTION AT MERIDIAN AND PECOS . 

MODIFICATION 5 : PECOS CHANNEL (WEST OF MERI DIAN) : CPE24B WAS MODIFIED TO 
COMBINE WI TH E25 AND WAS ROUTED ON PECOS ROAD . CPE29 
WAS MODIFIED TO COMBINE WITH E29 . NEW ROUTES WERE 
DEFINED ON PECOS ROAD . 

MODIFICATI ON 6 : MERIDIAN AND PECOS OFFLINE RETENTION : ADDED DIVERSION 
DIVPB AFTER CPE15 WI TH A BYPASS FLOW OF 265 CFS 

* ** ***** **** * ** **** ** ******** *** ********** ********** ******************* 
*********** **************** EAST MESA ADMPU ********* ****************** 
********* ** ********* ********************* ****************************** 

FUTEMADMP24 20110519 - EMADMPU 24-hr Future Conditions 20110519 
Flood Control Di strict of Maricopa County 
100 YEAR 
24 Hour Storm 
Unit Hydrograph : S-Graph 
08/05/2011 
**** ****************** *** *************************************** 

12Aug14 0 2000 2000 

*DIAGRAM 

JD 3 . 579 0 . 0001 
PC 0. 000 0 . 002 0 . 005 0 . 008 0 . 011 0 . 014 0 . 017 0 . 020 0 . 023 0 . 026 
PC 0 . 029 0 . 032 0 . 035 0 . 038 0 . 041 0.044 0 . 048 0 . 052 0 . 056 0.060 
PC 0 . 064 0 . 068 0 . 072 0 . 076 0 . 080 0 . 085 0 . 090 0 . 095 0 . 100 0 . 105 
PC 0 . 110 0 . 115 0 . 120 0 . 126 0 . 133 0 . 140 0 . 147 0 . 155 0 . 163 0 . 172 
PC 0 . 181 0 . 191 0 . 203 0 . 218 0 . 236 0 . 257 0 . 283 0 . 387 0 . 663 0 . 707 
PC 0 . 735 0 . 758 0 . 776 0 . 791 0 . 804 0 . 815 0 . 825 0 . 83 4 0 . 842 0 . 849 
PC 0 . 856 0 . 863 0 . 869 0 . 875 0 . 881 0 . 887 0. 893 0 . 898 0 . 903 0 . 908 
PC 0 . 913 0.918 0 . 922 0 . 926 0 . 930 0 . 934 0 . 938 0 . 942 0 . 94 6 0.950 
PC 0 . 953 0 . 956 0 . 959 0 . 962 0 . 965 0 . 968 0 . 971 0 . 974 0 . 977 0 . 980 
PC 0 . 983 0 . 986 0 . 989 0 . 992 0 . 995 0 . 998 1. 000 
JD 3 . 561 1. 0 
JD 3 . 490 5 . 0 
JD 3 . 400 10 . 0 
JD 3 . 286 20 . 0 
JD 3 . 221 30 . 0 
JD 3 . 175 40 . 0 
JD 3 . 139 50.0 

HEC - 1 INPUT PAGE 3 

ID . . . . . . . 1. ...... 2 . ...... 3 ...... . 4 ... . ... 5 ....... 6 . . . . ... 7 .. . .... 8 ...... . 9 ...... 10 

JD 3 . 114 60 . 0 

KK E7 BASIN 
KM Runoff from subbasin E7 
BA 1 . 124 
LG 0 . 24 0 . 26 5 . 10 0 . 32 35 
UI 0 64 64 102 224 281 328 369 416 477 
UI 561 725 814 670 575 512 449 390 339 300 
UI 226 159 113 106 99 64 64 46 20 20 
UI 20 20 20 20 20 20 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DIVE7 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
DT RETE7 85 . 5 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK E7STOR STORAGE 
RS 1 STOR 
SV 22 . 82 34 . 23 45 . 64 78 . 34 111.03 143 . 72 176 . 42 230 . 23 284 . 04 
SQ 1. 75 5 . 50 11.00 17 . 70 25 . 70 34 . 20 43 . 00 51 . 70 
SE 1566 . 0 1567 . 00 1567 . 50 1568 . 00 1568 . 50 1569 . 00 1569 . 50 1570 . 00 1570 . 50 1571.00 
ST 1574 . 0 10000 . 0 3 . 0 1.5 

KK E7E6 ROUTE 

• 

-
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e 131 KM Route outfall from E7STOR to CPE6 
132 RS 23 FLOW 
133 RC 0 . 035 0 . 030 0 . 030 16362 0 . 0062 5.50 
134 RX 0 . 00 500 . 00 980 . 00 1003 . 00 1007.00 1031. 00 1511 . 00 2011 . 00 
135 RY 5 . 50 4 . 50 4 . 00 1. 00 1. 00 4 . 00 4 . 50 5 . 50 

136 KK E6B BASIN 
137 KM Runoff from subbasin E6B 
138 BA 1. 949 
139 LG 0 . 14 0 . 25 6 . 00 0 . 24 59 
140 UI 0 174 277 677 898 1079 1330 1853 2099 1602 
141 UI 1321 1068 853 594 331 288 192 162 53 53 
142 UI 53 53 53 0 0 0 0 0 0 0 
143 UI 0 0 0 0 0 0 0 0 0 0 
144 UI 0 0 0 0 0 0 0 0 0 0 

145 KK DIVE6B DIVERT 
146 KM Divert the required retention volume for the subbasin out of the model 
147 DT RETE6B 179 . 9 0 . 0 
148 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
149 DQ 0.0 10000 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

HEC-1 INPUT PAGE 

LINE ID .... ... 1. .. .... 2 . . . . . .. 3 . . . . ... 4 ... . ... 5 ....... 6 .. . . .. . 7 .. . .... 8 .. . . .. . 9 . . .... 10 

150 KK EB BASIN 
151 KM Runoff from subbasin ES 
152 BA 1 . 099 
153 LG 0 . 21 0 . 25 4 . 50 0 . 44 39 
154 UI 0 75 75 201 313 383 441 514 604 798 
155 UI 955 771 649 563 475 401 337 241 145 127 
156 UI 114 75 75 28 23 23 23 23 23 23 
157 UI 0 0 0 0 0 0 0 0 0 0 
158 UI 0 0 0 0 0 0 0 0 0 0 

159 KK DIVES DIVERT 
160 KM Divert the required retention volume for the subbasin out of the model • 161 DT RETES 80 . 9 0 . 0 
162 DI 0 . 0 10000.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
163 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

164 KK E8E6 ROUTE 
165 KM Route runoff from subbasin E8 that is not retained to CPE6 
166 RS 9 FLOW 
167 RC 0.060 0 . 035 0 . 060 9833 0 . 0052 5 . 50 
168 RX 0 . 00 500 . 00 980 . 00 1003 . 00 1007 . 00 1031. 00 1511 . 00 2011 . 00 
169 RY 5 . 50 4 . 50 4 . 00 1. 00 1. 00 4.00 4 . 50 5 . 50 

170 KK CPE6 COMBINE 
171 KM Combine routed flow from E7STOR and subbasin ES with unretained runoff from 
172 KM subbasin E6B . 
173 HC 3 3 . 05 

174 KK DE6S DIVERT 
175 KM Flow split diversion, DRE9 to the south, DE6S to the west 
176 DT DRE9 0.0 0 . 0 
177 DI 0 . 0 236 . 0 682 . 0 1141.0 1670 . 0 2261 . 0 2886 . 0 0 . 0 0 . 0 0.0 
178 DQ 0 . 0 1.0 13 . 0 212 . 0 633 . 0 1096 . 0 1568 . 0 0 . 0 0 . 0 0 . 0 

179 KK E6E15 ROUTE 
180 KM Route remaining flow from flow split at DE6S west to CPE15A 
181 RS 7 FLOW 
182 RC 0.035 0 . 030 0 . 035 8259 0 . 0042 5.50 
183 RX 950 . 00 975 . 00 991". 00 1003 . 00 1007.00 1019 . 00 1030 . 00 1065 . 00 
184 RY 5 . 50 4 . 50 4 . 00 1. 00 1. 00 4.00 4 . 50 5.50 

185 KK E5B BASIN 
186 KM Runoff from subbasin E5B 
187 BA 0.286 
188 LG 0 . 14 0 . 25 3 . 95 0 . 64 62 
189 UI 0 64 225 342 567 435 287 148 74 36 
190 UI 15 15 0 0 0 0 0 0 0 0 
191 UI 0 0 0 0 0 0 0 0 0 0 

1 HEC-1 INPUT PAGE 5 • LINE ID . . . . ... 1. . . . ... 2 .... . . . 3 ..... .. 4 ....... 5 ..... .. 6 . .... . .7 ....... 8 . . . . ... 9 ..... . 10 

192 UI 0 0 0 0 0 0 0 0 0 0 
193 UI 0 0 0 0 0 0 0 0 0 0 

194 KK DIVE5B DIVERT 
195 KM Divert the r .equired retention volume for the subbasin out of the model 
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196 
197 
198 

199 
200 
201 
202 
203 
204 

205 
206 
207 
208 
209 
210 
211 
212 
213 

214 
215 
216 
217 
218 

219 
220 
221 

222· 
223 
224 
225 
226 
227 

LINE 

228 
229 
230 
231 
232 
233 
234 
235 
236 

237 
238 
239 
240 
241 

242 
243 
244 
245 

246 
247 
248 

249 
250 
251 
252 
253 
254 

255 
256 
257 
258 
259 
260 
261 
262 

DT RETESB 25 . 0 0 . 0 
DI 0.0 10000 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0.0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
* 

KK ESE14B ROUTE 
KM Route runoff from subbasin ESB that is not retained to CP14B 
RS 5 FLOW 
RC 0 . 035 0 . 030 0 . 035 6256 0 . 0054 5 . 50 
RX 950 . 00 985 . 00 991 . 00 1003 . 00 1007 . 00 1019 . 00 1025 . 00 1050 . 00 
RY 5 . 50 4 . 50 4 . 00 1. 00 1.00 4 . 00 4 . 50 5 . 50 

KK E14B BASIN 
KM Runoff from subbasin El4B 
BA 0 . 528 
LG 0 . 14 0 . 25 5 . 60 0 . 29 60 
UI 0 125 435 667 1086 785 512 237 126 
UI 29 29 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK DIV14B DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
DT RET14B 4 8 . 4 0 . 0 
DI 0.0 10000 . 0 0 . 0 0 . 0 0.0 0.0 0 . 0 0 . 0 o·.o 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0. 0 0 . 0 0 . 0 0.0 o. o· 

KK CP14B COMBINE 
KM Combine routed flow from E5B with unretained runoff from subbasin E14B . 
HC 2 

KK El4El5 ROUTE 
KM Route combined runoff from CP14B to CPE15A 
RS 2 FLOW 
RC 0 . 04 0 . 03 0 . 04 1840 0 . 0018 
RX 0 9 18 29 40 51 59 68 
RY 2 0 0 0 0 2 

HEC-1 INPUT 

0 . 0 
0 . 0 

53 
0 
0 
0 
0 

0 . 0 
0 . 0 

ID ...... . 1. . . . . . . 2 ....... 3 . . .. ... 4 . .... . . 5 ....... 6 ....... 7 .. ..... 8 .. ..... 9 .. . ... 10 

KK ElS BASIN 
KM Runoff from subbasin E:ls 
BA 0 . 777 
LG 0 . 15 0 . 25 5 . 10 0 . 35 57 
UI 0 106 363 582 791 1239 1004 734 522 273 
UI 171 106 36 32 32 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DIVE15 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
DT RETE15 67'. 7 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0.0 0 . 0 

KK CPE15A COMBINE 
KM Combine routed flow from split at CPE6 (DRE9, DE6S) and CP14B with unretained 
KM runoff from subbasin E15 . 
HC 3 4 . 29 

KK DRE9RETRIEVE 
KM Retrieve flow from split at DRE9 that goes to the south 
DR DRE9 

KK RTE6E9 ROUTE 
KM Route split flow from CPE6 (DRE9) south to CPE9 
RS 5 FLOW 
RC 0 . 035 0 . 030 0 . 025 2200 0 . 0035 6 . 00 
RX 0 . 00 100 . 00 700 . 00 1050 . 00 1090 . 00 1110 . 00 1140 . 00 1240 . 00 
RY 0 . 00 6 . 00 4 . 00 1. 00 1.00 5 . 00 6 . 00 6 . 00 ' 

KK E9 BASIN 
KM Runoff from subbasin E9 
BA 0 . 723 
LG 0 . 14 0 . 25 5 . 40 0 . 30 58 
UI 0 88 253 450 585 836 1040 754 570 416 
UI 225 148 92 48 27 27 27 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

Page 4 of25 

PAGE 6 • 

e 
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• 263 UI 0 0 0 0 0 0 0 0 0 

264 KK DIVE9 DIVERT 
265 KM Divert the required retention volume for the subbasin out of the model 
266 DT RETE9 65 . 4 0 . 0 
267 DI 0 . 0 10000 . 0 0 . 0 0.0 0 . 0 Q. O 0 . 0 0 . 0 0 . 0 0 . 0 
268 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

HEC-1 INPUT PAGE 7 

LINE ID .. . . .. . 1. . ... .. 2 ...... . 3 ....... 4 ..... . . 5 . ... . . . 6 ..... .. 7 ..... .. 8 ....... 9 ..... . 10 

269 KK CPE9 COMBINE 
270 KM Combine routed flow from split at CPE6 (DRE9) with unretained runoff from 
271 KM subbasin E9 
272 HC 2 1.07 

273 KK DE9S DIVERT 
274 KM Flow split diversion, DRR5 to the south , DE9S to the west 
275 DT DRR5 0 . 0 0 . 0 
276 DI 0 . 0 78 . 0 163 . 0 440.0 936 . 0 1475 . 0 2024 . 0 0 . 0 0 . 0 0 . 0 
277 DQ 0 . 0 1.0 43 . 0 245 . 0 670 . 0 1157 . 0 1661.0 0 . 0 0 . 0 0 . 0 

278 KK E9E16 ROUTE 
279 KM Route remaining flow from flow split at DE9S west to CPE16 
280 RS 6 FLOW 
281 RC 0 . 035 0.030 0.035 6751 0 . 0040 5 . 50 
282 RX 950 . 00 985 . 00 991 . 00 1003 . 00 1007 . 00 1019 . 00 1025 . 00 1060 . 00 
283 RY 5.50 4 . 50 4 . 00 1. 00 1. 00 4 . 00 4 . 50 5 . 50 

284 KK DRR5RETRIEVE 
285 KM Retrieve flow from split at DRR5 that goes to the south 
286 DR DRR5 

287 KK R5 BASIN 
288 KM Runoff from subbasin R5 
289 BA 0 . 504 
290 LG 0 . 29 0 . 25 5 . 40 0 . 27 21 
291 UI 0 53 120 241 310 393 574 608 455 358 • 292 UI 277 189 98 80 53 26 16 16 16 16 
293 UI 0 0 0 0 0 0 0 0 0 0 
294 UI 0 0 0 0 0 0 0 0 0 0 
295 UI 0 0 0 0 0 0 0 0 0 0 

296 KK DIVR5 DIVERT 
297 KM Divert the required retention volume for the subbasin out of the model 
298 DT RETR5 1.0 0 . 0 
299 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
300 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

301 KK CPR5 COMBINE 
302 KM Combine routed flow from split at CPE9 (DRR5) with unretained runoff from 
303 KM subbasi·n R5 
304 HC 2 1.07 

HEC - 1 INPUT PAGE 8 

LINE ID .... . . . 1. .... . . 2 . . .. . .. 3 .. . ... . 4 .... .. . 5 . . ... . . 6 . ..... . 7 . .... .. 8 ....... 9 . ... . . 10 

305 KK R5R8 ROUTE 
306 KM Route combined runoff from CPR5 to CPR8 
307 RS 5 FLOW 
308 RC 0.040 0.035 0 . 040 6587 0 . 0043 5 . 00 
309 RX 966 . 00 986.00 994 . 00 1006 . 00 1012 . 00 1024 . 00 1032 . 00 1Q52 . 00 
310 RY 5 . 00 4 . 50 4 . 00 1. 00 1. 00 4 . 00 4 . 50 5 . 00 

311 KK R8 BASIN 
312 KM Runoff from subbasin R8 
313 BA 0 . 554 
314 LG 0 . 16 0 . 25 4 . 60 0 . 45 64 
315 UI 0 69 208 360 471 695 788 567 421 299 
316 UI 149 105 69 23 21 21 21 0 0 0 
317 UI 0 0 0 0 0 0 0 0 0 0 
318 UI 0 0 0 0 0 0 0 0 0 0 
319 UI 0 0 0 0 0 0 0 0 0 0 • 320 KK DIVR8 DIVERT 
321 KM Divert the required retention volume for the subbasin out of the model 
322 DT RETR8 50 . 5 0 . 0 
323 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 
324 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 
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325 
326 
327 

328 
329 
330 
331 
332 
333 

334 
335 
336 
337 
338 
339 
340 
341 
342 

LINE 

343 
344 
345 
346 
347 

348 
349 
350 
351 

352 
353 
354 
355 
356 
357 

358 
359 
360 
361 
362 

363 
364 
365 
366 
367 
368 
369 
370 
371 

372 
373 
374 
375 
376 
377 

378 
379 
380 
381 
382 
383 
384 

LINE 

385 
386 

387 
388 

KK CPR8 COMBINE 
KM Combine routed runoff from CPRS with unretained runoff from subbasin R8 
HC 2 1 . 62 

KK R8El6 ROUTE 
KM Route combined flows from CPR8 to CPE16 in the proposed MERIDIAN SOUTH CHANNE 
RS 3 FLOW 
RC 0 . 03 0 . 04 0 . 03 2660 0 . 001 
RX 0 16 33 45 58 71 87 103 
RY 7 3 0 0 0 0 3 7 

KK El6 BASIN 
KM Runoff from subbasin El6 
BA 0 . 396 
LG 0 . 15 0 . 25 5 . 10 0 . 35 57 
UI 0 58 224 342 497 684 480 338 207 100 
UI 64 26 18 18 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC - 1 INPUT 

ID . .... . . 1. . . ... . 2 ....... 3 ...... . 4 .... .. . 5 . ...... 6 .... . .. 7 ... . . .. 8 ... . . .. 9 . . .. . . 10 

KK DIVE16 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
DT RETE16 35 . 1 0 . 0 
DI 0 . 0 10000.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 

KK CPE16 COMBINE 
KM Combine routed flow from split at CPE9 (DRR5, DE9S) and routed flow from CPR8 
KM with unretained runoff from subbasin El6 . 
HC 3 2 . 52 

KK El6El5 ROUTE 
KM Route combined flows from CPE16 to CPE15 in the MERIDIAN SOUTH CHANNEL 
RS 4 FLOW 
RC 0 . 03 0 . 04 0 . 03 4120 0 . 001 
RX 0 16 33 44 56 68 84 100 
RY 7 3 0 0 0 0 3 7 

KK CPE15 COMBINE 
KM Combine routed flows from CPE16 in the MERIDIAN SOUTH CHANNEL with flows 
KM from the north . and east at the southwest corner of Pecos and Meridian . These 
KM flows combine in the proposed Pecos Basin (DETPB) 
HC 2 6 . 81 

KK DETPB STORAGE 
KM Proposed offline r e tention basin at SWC Meridian and Pecos 
KM Basin is 7-ft deep basin , but the top foot is not included (freeboard) 
KM Side slopes are 4 : 1, outlet pipe is 60-in , overflow spillway at 6ft 
KO 3 
RS 1 STOR 
SV 0 21 . 9 43 . 9 66 . 1 88 . 4 110 . 8 133 . 3 144 . 7 156 . 0 
SQ 0 15 60 119 173 176 177 189 201 
SE 0 1 2 3 4 5 6 6 . 5 7 

KK El524B ROUTE 
KM Route discharge from basin DETPB in PECOS CHANNEL to Signal Butte & Pecos 
RS 3 FLOW 
RC 0 . 035 0 . 035 0 . 035 3800 0 . 0035 
RX 0 11 21 23 25 27 38 48 
RY 7 0 0 0 0 7 

KK E25 BASIN 
KM Runoff from subbasin E25 
BA 0.932 
LG 0 . 15 0 . 25 5 . 40 0 . 30 55 
UI 0 86 146 342 451 546 683 986 969 74 9 
UI 613 490 383 234 148 125 86 51 26 26 
UI 26 26 0 0 0 0 0 0 0 0 

HEC-1 INPUT 

ID ... . ... 1 . . ..... 2 ....... 3 . ...... 4 ... . ... 5 ...... . 6 ... . ... 7 .... . .. 8 .. . .... 9 . . . . . . 10 

UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DIVE25 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
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• 389 KM MODIFIED MAX VOLUME FROM 110 . 7 TO 89 . 8 
390 DT RETE25 89 . 8 0 . 0 
391 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 
392 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

393 KK E24B BASIN 
394 KM Runoff from subbas i n E2 4B 
395 BA 0. 4 64 
396 LG 0.15 0 . 15 7 . 30 0. 14 57 
397 UI 0 92 339 513 852 731 493 294 133 76 
398 UI 24 24 0 0 0 0 0 0 0 0 
399 UI 0 0 0 0 0 0 0 0 0 0 
400 UI 0 0 0 0 0 0 0 0 0 0 
401 UI 0 0 0 0 0 0 0 0 0 0 

402 KK DIV24B DIVERT 
403 KM Divert the requi red retention volume for the subbasin out of the model 
4 04 KM MODIFIED MAX VOLUME FROM 38 . 7 TO 44 . 4 
405 DT RET24B 44 . 4 0 . 0 
406 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 
407 DQ 0 . 0 10000.0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 

408 KK CPE24B COMBINE 
409 KM Combine routed discharge from basin DETPB with unretained runoff from 
410 KM subbasins E25 and E24B in PECOS CHANNEL at Signal Butte & Pecos 
411 HC 3 8 . 20 

412 KK E24E28 ROUTE 
413 KM Route combined flows from CPE24B in PECOS CHANNEL to CPE28B at Crismon 
414 KM and Pecos 
415 RS 4 FLOW 
416 RC 0 . 035 0 . 035 0 . 035 5320 0 . 0035 
417 RX 0 11 21 24 28 31 42 .52 
418 RY 7 4 0 0 0 0 7 

419 KK E28B BASIN 
420 KM Runoff from subbasin E28B • 421 BA 0 . 539 
422 LG 0 . 20 0 . 15 8 . 40 0. 09 51 
423 UI 0 65 183 329 427 606 772 566 430 318 
424 UI 179 110 73 41 20 20 20 0 0 0 
425 UI 0 0 0 0 0 0 0 0 0 0 
426 UI 0 0 0 0 0 0 0 0 0 0 
427 UI 0 0 0 0 0 0 0 0 0 0 

HEC- 1 INPUT PAGE 11 

LINE ID .. . .... 1 . ...... 2 . ... . . . 3 . . ..... 4 ... . . . . 5 . ..... . 6 ....... 7 . .... . . 8 ...... . 9 ...... 10 

428 KK DIV28B DIVERT 
429 KM Divert the required retention volume for the subbasin out of the model 
430 KM MODIFIED MAX VOLUME FROM 42 . 0 TO 51.3 
431 DT RET28B 51.3 0 . 0 
432 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
433 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 

434 KK E29 BASIN 
435 KM Runoff from subbasin E29 
436 BA 1.002 
437 LG 0 . 15 0 . 23 6 . 20 0 . 22 55 
438 UI 0 103 218 452 586 733 1019 1240 924 737 
439 UI 574 428 229 172 116 82 31 31 31 31 
440 UI 0 0 0 0 0 0 0 0 0 0 
441 UI 0 0 0 0 0 0 0 0 0 0 
442 UI 0 0 0 0 0 0 0 0 0 0 

443 KK DIVE29 DIVERT 
444 KM Divert the required retention volume for the subbasin out of the model 
445 KM MODIFIED MAX VOLUME FROM 73 . 9 TO 90 . 2 
446 DT RETE29 90 . 2 0 . 0 
447 DI 0 . 0 10000 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0.0 
448 DQ 0.0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

449 KK CPE28B COMBINE 
450 KM Combine routed flow from CPE24B with unretained runoff from subbasins E28B • 451 KM and E29 in the PECOS CHANNEL at Crismon and Pecos 
452 HC 3 9 . 74 

453 KK E28E31 ROUTE 
4 54 KM Route flows in the PECOS CHANNEL from CPE28B to CPE31 at Ellsworth and Pecos 
455 RS 3 FLOW 
456 RC 0 . 035 0 . 035 0 . 035 5400 0.0035 
457 RX 0 11 21 25 29 33 44 54 
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458 

459 
460 
461 
4 62 
463 
4 64 
465 
466 
467 

LINE 

468 
4 69 
470 
471 
472 
473 

4 74 
475 
476 
477 

478 
479 
480 
481 
482 
483 
484 
485 
486 

487 
488 
489 
490 
491 
492 

493 
4 94 
4 95 
496 
497 
498 

499 
500 
501 
502 

503 
504 
505 
506 
507 
508 

LINE 

509 
510 
511 
512 
513 
514 
515 
516 
517 

518 
519 
520 
521 
522 

RY 7 0 0 0 0 7 

KK E31 BASIN 
KM Runoff from subbasi n E31 
BA 0 . 810 
LG 0 . 15 0 . 25 4. 80 0 . 39 55 
UI 0 86 197 391 504 64 1 943 970 728 571 
UI 441 296 151 12 6 86 37 26 26 26 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC - 1 INPUT 

ID ... .. . . 1. ... . .. 2 . . .. . .. 3 .. .. ... 4 . ...... 5 ....... 6 ....... 7 .. . ... . 8 . ... ... 9 .... .. 10 

KK DIVE31 DIVERT 
KM Divert the required retention volume for the subbas in out of the model 
KM MODIFIED MAX VOLUME FROM 56 . 5 TO 68 . 9 
DT RETE31 68 . 9 0 . 0 
DI 0.0 10000 . 0 0 . 0 0 . 0 0. 0 0 . 0 o·.o 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK CPE31A COMBINE 
KM Combine routed flows from CPE28B with unretained runoff from subbasin E31 at 
KM in the PECOS CHANNEL at Ellsworth and Pecos 
HC 2 10 . 55 

KK E32 BASIN 
KM Runoff from subbasin E32 
BA 0 . 246 
LG 0 . 14 0 . 25 4 . 25 0 . 55 58 
UI 0 72 238 387 535 337 190 78 37 
UI 15 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK DIVE32 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
KM MODIFIED MAX VOLUME FROM 17 . 2 TO 20 . 9 
DT RETE32 20 . 9 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0.0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK E32E31 ROUTE 
KM Route unretained r unoff from subbasin E32 to CPE31 
RS 5 FLOW 
RC 0 . 025 0 . 060 0 . 025 3272 0 . 0028 1388 . 60 
RX 100 . 00 110 . 00 128 . 00 149 . 80 160 . 00 191. 50 209 . 20 210 . 00 
RY 1388 . 3 1388 . 32 1388 . 32 1380 . 37 1380 . 17 1388 . 04 1388 . 39 1388 . 60 

KK CPE31 COMB I NE 
KM Combine unretained runoff from subbasin E32 with the flows from the PECOS 
KM CHANNEL at CPE31 - Ellsworth and Pecos 
HC 2 10 . 80 

KK E31E30 ROUTE 
KM Route runoff from CPE31 north in the Ellsworth Channel to CPE30 
RS 5 FLOW 
RC 0 . 025 0 . 045 0 . 025 4 404 0 . 0008 1387 . 00 
RX 100 . 00 107 . 00 112 . 50 14 4. 90 175 . 10 201. 50 225 . 90 244 . 00 
RY 1386 . 1 1386 . 09 1386 . 09 1377 . 99 1377 . 99 1384 . 59 1385 . 08 1387 . 00 

HEC-1 INPUT 

15 
0 
0 
0 
0 

0 . 0 
0 . 0 

ID . . ... . . 1. ...... 2 ..... .. 3 . . .. . . . 4 ... .. . . 5 ...... . 6 .. .. .. . 7 .... . . . 8 ....... 9 . ... .. 10 

KK E30B BASIN 
KM Runoff from subbasin E30B 
BA 0.882 
LG 0 . 24 0 . 15 8 . 40 0 . 09 47 
UI 0 56 56 128 217 272 314 357 416 500 
UI 668 683 552 475 416 355 303 261 191 124 
UI 98 92 66 56 44 17 17 17 17 17 
UI 17 17 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DIV30B DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
KM MODIFIED MAX VOLUME FROM 67 . 1 TO 81.9 
DT RET30B 81.9 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
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523 

524 
525 
526 
527 

528 
529 
530 
531 
532 
533 

534 
535 
536 
537 
538 
539 
540 
541 
542 

543 
544 
545 
546 
547 
548 

LINE 

549 
550 
551 

552 
553 
554 
555 
556 
557 

558 
559 
560 
561 
562 
563 
564 
565 
566 

567 
568 
569 
570 
571 
572 

573 
574 
575 
576 
577 

578 

DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK CPE30 COMBINE 
KM Combine routed flow f r om CPE31 in the Ellsworth Channel with unretained 
KM runoff from subbasin E30B 
HC 2 11 . 68 

KK E30E26 ROUTE 
KM Route combined runoff f rom CPE30 to CPE26 in the Ellsworth Channel 
RS 1 FLOW 
RC 0 . 025 0 . 035 0 . 025 822 0 . 0005 1387 . 00 
RX 100 . 00 105 . 00 108 . 50 149 . 90 220 . 10 251 . 30 279 . 10 285 . 10 
RY 1387 . 0 1387 . 00 1386 . 66 1376 . 31 1376 . 31 1384 . 11 1384 . 66 1386 . 00 

KK E26B BASIN 
KM Runoff from subbasin E26B 
BA 0.259· 
LG 0 . 24 0 . 15 8 . 80 0 . 07 48 
UI 0 38 145 222 320 448 315 222 139 65 
UI 43 18 12 12 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DIV26B DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
KM MODIFIED MAX VOLUME FROM 20 . 1 TO 24 . 5 
DT RET26B 24 . 5 0 . 0 
DI 0.0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
* 

HEC-1 INPUT 

ID ...... . 1 .. . ... . 2 ..... . . 3 ....... 4 ....... 5 . .. .. . . 6 ..... . . 7 ....... 8 ... . ... 9 . .. . .. 10 

KK CPE26 COMBINE 
KM Combined routed flows from CPE30 with unretained runoff from subbasin E26B 
HC 2 11 . 94 

KK E26E33 ROUTE 
KM Route combine flows f r om CPE26 to CPE33 in the Ellsworth Channel 
RS 5 FLCW 
RC 0 . 025 0 . 030 0 . 025 8929 0 . 0028 1379 . 67 
RX 100 . 00 100 . 50 102 . 50 134 . 90 205.10 237 . 50 253 . 50 255 . 00 
RY 1379 . 1 1379 . 12 1379 . 35 1371. 25 1371. 25 1379 . 35 1379 . 67 1379 . 67 

KK E33B BASIN 
KM Runoff from subbasin E33B 
BA 0 . 851 
LG 0 . 15 0 . 15 7 . 30 0 . 14 56 
UI 0 117 409 651 892 1385 1087 793 558 
UI 179 110 36 36 36 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK DIV33B DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
KM MODIFIED MAX VOLUME FROM 66 . 8 TO 81.5 
DT RET33B 81.5 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0.0 0 . 0 

KK CPE33B COMBINE 
KM Combine routed flows in the Ellsworth Channel from CPE26 with unretained 
KM runoff from subbasin E33B . Note this CP also receives flow from the 
KM Powerline model but that flow is not included in this model . 
HC 2 12 . 79 

zz 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

278 
0 
0 
0 
0 

0 . 0 
0.0 

PAGE 14 

INPUT 
LINE 

• NO . 

110 

121 
119 

(V) ROUTING (--->) DIVERSION OR PUMP FLCW 

( . ) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 

E7 

.-------> RETE7 
DIVE? 

v 
v 
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124 E7STOR 
v 
v 

130 E7E6 

136 E6B 

14 7 . ---- --- > RETE6B 
145 DIVE6B 

150 EB 

161 . -------> RETE8 
159 DIVES 

v 
v 

16 4 E8E6 

170 CPE6 ..... . .. ... . . . .. . . . . . . . . 

176 . ------- > DRE9 
174 DE6S 

v 
v 

179 E6E15 

185 E5B 

196 . ------ -> RETE5B 
194 DIVE5B 

v 
v 

199 E5E14B 

205 E14B 

216 . -------> RET14B 
214 DIV14B 

219 CP14B .... 
v 
v 

222 E14E15 

228 E15 

239 . ---- ---> RETE15 
237 DIVE15 

242 CPE15A . . .. . . . .. . . ........ . . . . . 

248 . <------- DRE9 
246 DRE9 

v 
v 

249 RTE6E9 

255 E9 

266 . -------> RETE9 
264 DIVE9 

269 CPE9 . . . . .... . . . . 

275 . - --- ---> DRRS 
273 DE9S 

v 
v 

278 E9E16 

286 . <--- - --- DRRS 
284 DRRS 

------------~~~P~a.ge10of25 
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287 

298 
296 

301 

305 

311 

322 
320 

325 

328 

334 

345 
343 

348 

352 

358 

363 

372 

378 

390 
387 

393 

405 
402 

408 

412 

419 

431 
428 

434 

44 6 
443 

44 9 

453 

459 

471 

R5 

. -------> RETR5 
DIVR5 

CPR5 . . . ..... . • . • 
v 
v 

R5R8 

R8 

. -------> RETR8 
DIVR8 

CPR8 .. . . •• .. . ... 
v 
v 

R8E16 

E16 

.-------> RETE16 
DIVE16 

CPE16 .. . . •.• . . . . • •. . • •...... . 
v 
v 

E16E15 

CPE15 . . ... ... . • . . 
v 
v 

DETPB 
v 
v 

E1524B 

E25 

. -------> RETE25 
DIVE25 

E24B 

. -------> RET24B 
DIV24B 

CPE24B .. ... . . . ... . ... . .... • ... 
v 
v 

E24E28 

E28B 

. -------> RET28B 
DIV28B 

E29 

.-------> RETE29 
DIVE29 

CPE28B . . .. . . .. • . .... . . .. 
v 
v 

E28E31 

E31 

. -------> RETE31 
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468 DIVE31 

474 CPE31A . ... ... . ..• . 

478 E32 

490 . -------> RETE32 
487 DIVE32 

v 
v 

493 E32E31 

499 CPE31 ..... . . . .. .• 
v 
v 

503 E31E30 

509 E30B 

521 .-------> RET30B 
518 DIV30B 

524 CPE30 .... .• •. . . . . 
v 
v 

528 E30E26 

534 E26B 

546 . -------> RET26B 
543 DIV26B 

549 CPE26 . . . . ... ... .. 
v 
v 

552 E26E33 

558 E33B 

570 .------- > RET33B 
567 DIV33B 

573 CPE33B .. . ... . ..... 

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 
1***************** ** ********************** 

* 
FLOOD HYDROGRAPH PACKAGE 

JUN 1998 
VERSION 4 . 1 

RUN DATE 28AUG14 TIME 

(HEC-1) 

08 : 56:01 

Pecos Road Channel and Basin Design Concept Report 
Alternative Analysis 
Future Conditions 

Prepared for the Flood Control District of Maricopa County 
District Project Number FCD 2014C001 

Prepared by Kimley-Horn and Associates, Inc. 
Kimley Horn Project Number 091131024 
August 2014 

U. S . ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756- 1104 

Model based on the 'East Mesa Area Drainage Master Plan Update (EMADMPU) 
for Alternative 1 . The model was revised to include only those areas 
contributing to the Ellsworth Channel . 

List of Changes : 
- Basin DIVPB at Pecos Rd and Meridian was changed from a diversion card 

to a storage routing card with stage-storage-discharge data ; the name 
was changed from DIVPB to DETPB to reflect the change . 

- Routing reach from CPR9 to CPR8 was eliminated 
- Powerline section of the model was deleted (all subbasins north of the 

• 
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• 
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future SR24 alignment) . 
- All subbasins south and east of R5 and R8 have been deleted . 
- All comments from the East Mesa Area Drainage Master Plan Update that do 

pertain to the Ellsworth Channel model have been deleted . 
- Area has been adjusted on HC cards to account for reduction in area due 

retention diversions . 

************** ********************************************************* 
*************************** EAST MESA ADMPU *************************** 
*********************************************************************** 

PROJECT : 
CLIENT : 

EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

PREPARED BY : ENTELLUS , INC . 
PROJECT NO : 
MODIFIED DATE : 
MODELER : 

STORM : 

ALTERNATIVE : 

FCD 2011C017 
9/12/2012 

RLJ 

100-YEAR 24-HOUR 

ENTELLUS 310 . 057 

DEVELOPMENT CONDITIONS : FUTURE LAND USE 
INCREASED FUTURE RETENTION (2 . 19- >2 . 70 IN) 

PROPOSED INFRASTRUCTURE : MOUNTAIN CHANNEL AND RETENTION BASIN 
MER.IDIAN CHANNEL 
PECOS CHANNEL 
MERIDIAN AND PECOS RETENTION BASI N 
GERMANN CHANNEL 

MODIFICATION 1 : RETENTION VOLUMES WERE INCREASED TO 
100-YEAR, 2- HOUR NOAA 2 RAINFALL WITH 80% EFFECTIVE 
VOLUY~'WITHIN THE CITY OF MESA AND TOWN OF QUEEN CREEK FOR THE F 

SUBBASINS : 

E28B 
E31 

E29 
E32 

E30B 
E33B 

MODIFICATION 4 : MERIDIAN CHANNEL (SOUTH OF PECOS) : CPR8 
RETOUTED TO COMBINE NORTH UP MERIDIAN ROAD TO COMBINE 
WITH CPE16 AND FOLLOW THE EXISTING FLOW PATH TO 
PROPOSED RETENTION AT MERIDIAN AND PECOS . 

MODIFICATION 5 : PECOS CHANNEL (WEST OF MERIDIAN) : CPE24B WAS MODIFIED TO 
COMBINE WITH E25 AND WAS ROUTED ON PECOS ROAD . CPE29 
WAS MODIFIED TO COMBINE WITH E29 . NEW ROUTES WERE 
DEFINED ON PECOS ROAD . 

MODIFICATION 6 : MERIDIAN AND PECOS OFFLINE RETENTION : ADDED DIVERSION 
DIVPB AFTER CPE15 WITH A BYPASS FLOW OF 265 CFS 

*********************************************************************** 
*************************** EAST MESA ADMPU *************************** 
*********************************************************************** 

FUTEMADMP24 20110519 - EMADMPU 24-hr Future Conditions 20110519 
Flood Control District of Maricopa County 
100 YEAR 
24 Hour Storm 
Unit Hydrograph : S-Graph 
08/05/2011 
**************************************************************** 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0 . HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 

I DATE 
I TIME 

NQ 
NDDATE 
NDTIME 
I CENT 

12Aug14 
0000 
2000 

18 14 
2235 

20 

STARTING DATE 
STARTING TIME 
NUMBER OF HYDROGRAPH ORDINATES 
ENDING DATE 
ENDING TIME 
CENTURY MARK 

COMPUTATION INTERVAL . 08 HOURS 
TOTAL TI ME BASE 166 . 58 HOURS 

ENGLISH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH,' ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

SQUARE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 
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91 JD INDEX STORM NO . 
STRM 3 . 58 PRECIPITATION DEPTH e TRDA . 00 TRANSPOSITION DRAlNAGE AREA 

92 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 . 01 .01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 - 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .·00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 ·. 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 

102 JD INDEX STORM NO . 2 
STRM 3 . 56 PRECIPITATION DEPTH 
TRDA 1.00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 • . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 01 . 00 . 01 
. 01 .01 . 01 . 01 . 01 .01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 .01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 .01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 :00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 

103 JD INDEX STORM NO . 3 
STRM 3 . 49 PRECIPI TATION DEPTH 
TRDA 5 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 • . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
.01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 .01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 .01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
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• . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 .00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 

104 JD INDEX STORM NO . 4 
STRM 3 . 40 PRECIPITATION DEPTH 
TRDA 10 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 .01 . 01 .01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 .09 .01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 .01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 • . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 

105 JD INDEX STORM NO . 5 
STRM 3. 29 PRECIPITATION DEPTH 
TRDA 20.00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 .01 . 01 . 01 . 01 . 03 . 03 
. 03 .09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . oo· .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . DO . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

106 JD INDEX STORM NO . 6 

• STRM 3 . 22 PRECIPITATION DEPTH 
TRDA 30 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
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. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 e . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 

. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 

. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 

. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 

. 00 .00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 

. 00 .00 . 00 . 00 .00 . 00 . 00 .00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

107 JD INDEX STORM NO . 7 
STRM 3 . 17 PRECIPITATION DEPTH 
TRDA 40 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
.00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .o;o . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 • . 03 . 09 . 09 . 09 . 01 . 01 .01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
.00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
.00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

108 JD INDEX STORM NO . 8 
STRM 3 . 14 PRECIPITATION DEPTH 
TRDA 50 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . ad . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 .01 . 01 . 01 . 01 . 03 . 03 
. 03 .09 . 09 . 09 . 01 .01 .01 . 01 .01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 • . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 .00 . 00 . 00 
.. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
~00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
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• 109 JD INDEX STORM NO . 9 
STRM 3 .11 PRECIPITATION DEPTH 
TRDA 60 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
.00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 .00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
.DO .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

WARNING ROUTED OUTFLOW 527 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 517 . ) IS GREATER THAN MAXIMUM OUTFLOW 4 87 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 493 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

• WARNING ROUTED OUTFLOW 488 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFL0\-1 TABLE 

WARNING ROUTED OUTFLOW 507 . ) IS GREATER THAN MAXI MUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 505 . ) IS GREATER THAN MAX I MUM OUTFLOW 4 87 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 495 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 4 94 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 498 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 489 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 490 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 523 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 513 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE- OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 503 . ) IS GREATER TBAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 497 . ) IS GREATER TBAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 4 89 . ) IS GREATER TPAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOl-1 489 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 509 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 499 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 4 90 . IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 4 91. IS GREATER THAN MAXIMUM OUTFLOW 4 87 . ) IN STORAGE-OUTFLOW TABLE 

*** *** *** *** *** *** *** *** *** *** *** *** ··~ *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** • 363 KK DETPB * STORAGE 

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

367 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0 . HYDROGRAPH PLOT SCALE 
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HYDROGRAPH ROUTING DATA 

368 RS STORAGE ROUTING 
NSTPS NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC . 00 INITIAL CONDITION 

X . 00 WORKING R AND D COEFFICIENT 

369 SV STORAGE . 0 21.9 43 . 9 66 . 1 88 . 4 110 . 8 

370 SQ DISCHARGE 0 . 15 . 60 . 119 . 173 . 176 . 

371 SE ELEVATION . 00 1. 00 2 . 00 3 . 00 4 . 00 5 . 00 

*** 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA . 0 SQ MI 

PEAK FLOW TIME MAX I MUM AVERAGE FLOW 
6-HR 24-HR 72 - HR 166 . 58 - HR 

+ (CFS ) (HR) 
(CFS) 

+ 199 . 17 . 33 195 . 139 . 51. 22 . 
(INCHES) . 266 . 759 . 837 . 848 

(AC-FT) 97 . 276 . 304 . 308 . 

PEAK STORAGE TIME MAXIMU11 AVERAGE STORAGE 
6-HR 24 - HR 72-HR 166 . 58- HR 

+ (AC- FT) (HR) 
154 . 17 . 33 150 . 97 . 39 . 17 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
6 . 92 17.33 6 . 74 4 . 39 1 . 77 . 78 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 1.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (CFS ) (HR) 
ICFS) 

+ 196 . 17 . 42 191. 137 . so . . 22 . 
(INCHES) . 261 . 746 . 823 . 833 

(AC-FT) 95 . 271 . 299 . 303 . 

PEAK· STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24 - HR 72-HR 166 . 58 - HR 

+ (AC-FT) (HR) 
151. 17 . 42 147 . 95 . 38 . 17 . 

PEAK STAGE TIME MAXI MUM AVERAGE STAGE 
6-HR 24 - HR 72-HR 166 . 58 - HR 

+ (FEET) (HR) 
6 . 77 17 . 42 6 . 60 4 . 29 1. 73 . 77 

CUMULATIVE A.".EA ~ 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 5 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72 - HR 166 . 58 - HR 

+ (CFS) (HR) 
(CFS) 

+ 182 . 17 . 75 179 . 128 . 47 . 20 . 
(INCHES) . 244 . 697 . 767 . 776 

(AC-FT) 89. 253 . 279 . 282 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24 - HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) 
138 . 17 . 75 134 . 86 . 35 . 15 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
6 . 19 17 . 75 6 . 04 3 . 91 1. 58 . 70 

CUMULATIVE A.".EA ~ 6 . 81 SQ MI 

Page 18 of 25 

• 
133 . 3 144 . 7 156 . 0 

177 . 189 . 201. 

6 . 00 6 . 50 7 . 00 

• 

• 
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e *** 
HYDROGRAPH AT STATION DETPB 

TRANSPOSITION AREA 10 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 176 . 17 . 67 176. 117 . 43 . 19 . 
(INCHES) . 241 . 637 . 699 . 703 

(AC-FT) 87 . 231. 254 . 255 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24 -HR 72 - HR 166 . 58-HR 

+ (AC-FT) (HR) 
119 . 17 . 75 115 . 73. 30 . 13 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
5 . 34 17 . 83 5 . 19 3 . 32 1. 36 . 59 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 20.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 174 . 17 . 58 173. 102 . 37 . 16 . 
(INCHES) . 237 . 557 . 614 . 619 

(AC-FT) 86 . 202 . 223 . 225 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE • 6-HR 24-HR 72-HR 166 . 58-HR 
(AC-FT) (HR) 

96 . 17 . 67 93 . 60 . 25 . 11 . 

PEAK STAGE TIME MAXIMU~ AVERAGE STAGE 
6-HR 24 - HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
4 . 36 17 . 67 4 . 20 2 . 74 1.15 . 50 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 30 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 169 . 17 . 75 161. 93 . 35. 15 . 
(INCHES) . 220 . 510 .566 . 570 

(AC-FT) 80. 185 . 206. 207 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) 
87. 17 . 75 84 . 56 . 24. 10 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
3 . 92 17 . 75 3 . 79 2 . 53 1. 07 . 47 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 

• TRANSPOSITION AREA 40 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 156 . 18 . 25 149 . 87 . 32. 14 . 
(INCHES) . 204 . 476 . 532 . 536 

(AC-FT) 74 . 173 . 193 . 195. 

Page 19 of 25 



K:\PHX_ WaterResources\091131 024\Drainage\Hydrology\HEC-1\Ait1-KH.out 
Printed at 08:58 on 28 Aug 2014 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
81. 18 . 17 

PEAK STAGE TIME 

+ (FEET) (HR) 
3.69 18 . 25 

PEAK FLOW TIME 

+ (CFS) (HR) 

+ 146. 18 . 50 

PEAK STORAGE TIME 

+ (AC - FT) (HR) 
77 . 18 . 50 

PEAK STAGE TIME 

+ (FEET) (HR) 
3 . 51 18 . 50 

PEAK FLOW TIME 

+ (CFS) (HR) 

+ 140 . 18 . 75 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
75 . 18 . 75 

PEAK STAGE TIME 

+ (FEET) (HR) 
3 . 39 18 . 75 

PEAK FLOW TIME 

+ (CFS) (HR) 

+ 179 . 17 . 75 

OPERATION 
+ 

HYDROGRAPH AT 
+ 

DIVERSION TO 

MAXIMUM AVERAGE STORAGE 
6-HR 24 - HR 72- HR 

79 . 53 . 23 . 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

3 . 56 2 . 42 1. 03 

CUMULATIVE AREA ~ 6. 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 50 . 0 SQ MI 

MAXIMUM AVERAGE FLOW 
6- HR 24 - HR 72-HR 

(CFS) 
140 . 82 . 31. 

(INCHES) . 192 . 450 . 505 
(AC-FT) 70 . 164. 183 . 

MAXIMUM AVERAGE STORAGE 
6-HR 24 - HR 72-HR 

75 . 51. 22 . 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

3 . 40 2 . 33 1. 00 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 60 . 0 SQ MI 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(CFS) 
134 . 79 . 30 . 

(INCHES) . 183 . 432 . 487 
(AC-FT) 67 . 157 . 177 . 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

72 . 50 . 21. 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

3 . 28 2 . 27 . 98 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

INTERPOLATED HYDROGRAPH AT DETPB 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

178 . 
. 243 
88 . 

CUMULATIVE AREA ~ 

MAX I MUM AVERAGE FLOW 
24-HR 72-HR 

123 . 
. 670 
243 . 

6 . 81 SQ MI 

4 5 . 
. 737 
268 . 

166 . 58- HR 

10 . 

166 . 58-HR 

. 45 

166 . 58- HR 

13 . 
. 509 
185 . 

166 . 58 - HR 

10 . 

166 . 58- HR 

. 4 4 

166 . 58-HR 

13 . 
. 491 
178 . 

166 . 58 - HR 

9 . 

166 . 58-HR 

. 43 

166 . 58-HR 

20 . 
. 744 
270 . 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
STATION FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

E7 820 . 12 . 92 182 . 56 . 19 . 

e 

• 

BASIN MAXIMUM TIME OF • AREA STAGE MAX STAGE 

1.12 
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RETE7 820 . 12 . 92 159 . 43 . 14 . 

HYDROGRAPH AT 
+ DIVE7 234 . 13 . 67 43 . 13 . 4. 

ROUTED TO 
+ E7STOR 1. 25 . 67 1. 1. 0 . 

ROUTED TO 
+ E7E6 1. 30 . 00 1. 1. 0 . 

HYDROGRAPH AT 
+ E6B 2187 . 12 . 58 400 .. 132 . 44 . 

DIVERSION TO 
+ RETE6B 2187 . 12.58 326 . 91. 30 . 

HYDROGRAPH AT 
+ DIVE6B 897 . 13 . 00 131. 41 . 14. 

HYDROGRAPH AT 
+ E8 901. 12 . 75 180 . 57 . 19 . 

DIVERSION TO 
+ RETE8 901. 12 . 75 14 9 . 41. 14 . 

HYDROGRAPH AT 
+ DIVES 378 . 13.25 52 . 16 . 5 . 

ROUTED TO 
+ E8E6 191. 14 . 00 50 . 16 . 5 . 

3 COMBINED AT 
+ CPE6 897 . 13 . 00 176 . 57 . 19 . 

DIVERSION TO 
+ DRE9 104. 13 . 00 3 . 1. 0 . 

HYDROGRAPH AT 
+ DE6S 788 . 13 . 00 169 . 55 . 18 . 

ROUTED TO 
E6E15 497 . 13 . 58 165. 55. 18 . 

HYDROGRAPH AT 
+ E5B 447 . 12 . 25 57 . 19 . 6 . 

DIVERSION TO 
+ RETE5B 447 . 12 . 25 45 . 13 . 4 . 

HYDROGRAPH AT 
+ DIVE5B 204 . 12 . 50 21. 7 . 2 . 

ROUTED TO 
+ E5El4B 89 . 12 . 92 20 . 7 . 2 . 

HYDROGRAPH AT 
+ E14B 884 . 12 . 25 109. 36 . 12 . 

DIVERSION TO 
+ RET14B 884 . 12 . 25 88 . 24 . 8 . 

HYDROGRAPH AT 
+ DIV14B 372 . 12 . 50 37 . 12 . 4 . 

2 COMBINED AT 
+ CP14B 371 . 12 . 50 57 . 18 . 6 . 

ROUTED TO 
+ E14E15 210 . 12 . 67 56 . 18 . 6. 

HYDROGRAPH AT 
+ E15 1096 . 154 . 51. 17 . 

DIVERSION TO 
+ RETE15 1096 . 12 . 33 122 . 34 . 11 . 

HYDROGRAPH AT 
+ DIVE15 431. 12 . 67 54 . 17 . 6 . 

3 COMBINED AT 
+ CPE15A 638 . 13 . 58 256. 87 . 29 . 

• HYDROGRAPH AT 

ROUTED TO 

DRE9 3 . 0 . 104 . 13 . 00 1. 

+ RTE6E9 26 . 13 . 42 3 . 1. 0 . 

HYDROGRAPH AT 
+ E9 968 . 12 . 4 2 147 . 48 . 16 . 

DIVERSION TO 

1.12 

1.12 

1.12 

1.12 

1. 95 

1 . 95 

1. 95 

1.10 

1.10 

1.10 

1.10 

3 . 05 

3 . 05 

3 . 05 

3 . 05 

. 29 

. 29 

. 29 

. 29 

. 53 

. 53 

. 53 

. 81 

. 81 

. 78 

. 78 

. 78 

4. 29 

3 . 05 

3 . 05 

. 72 
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+ RETE9 968 . 12 . 4 2 118 . 33 . 11 . 

HYDROGRAPH AT 
+ DIVE9 372 . 12 . 75 49 . 15 . 5 . 

2 COMBINED AT 
+ CPE9 372 . 12 . 75 52 . 16 . 5 . 

DIVERSION TO 
+ DRRS 195 . 12 . 75 9 . 2 . 1. 

HYDROGRAPH AT 
+ DE9S 176 . 12 . 75 43 . 14 . 5 . 

ROUTED TO 
+ E9E16 121. 13 . 25 41. 14 . 5 . 

HYDROGRAPH AT 
+ DRRS 195 . l2 . 75 9 . 2 . 1. 

HYDROGRAPH AT 
+ RS 546 . 12 . 50 72 . 21. 7 . 

DIVERSION TO 
+ RETRS 4. 4 . 67 2 . 1. 0 . 

HYDROGRAPH AT 
+ DIVRS 546 . 12 . 50 72 . 21. 7 . 

2 COMBINED AT 
+ CPRS 545 . 12 . 50 81. 23 . 8 . 

ROUTED TO 
+ R5R8 472 . 12 . 92 81. 23 . 8 . 

HYDROGRAPH AT 
+ R8 741. 12 . 4 2 115 . 39 . 13 . 

DIVERSION TO 
+ RETR8 741. 12 . 42 91. 25 . 8 . 

HYDROGRAPH AT 
+ DIVR8 366 . 12 . 67 42 . 13 . 4 . 

2 COMBINED AT 
+ CPR8 732 . 12 . 67 119 . 36 . 12 . 

ROUTED TO 
+ R8E16 649 . 13 . 00 119. 36 . 12. 

HYDROGR".PH AT 
+ E16 582 . 12 . 33 79 . 26 . 9 . 

DIVERSION TO 
+ RETE16 582 . 12 . 33 64 . 18 . 6 . 

HYDROGRAPH AT 
+ DIVE16 213. 12 . 58 26. 8. 3 . 

3 COMBINED AT 
+ CPE16 721. 13 . 00 180 . 56 . 19 . 

ROUTED TO 
+ E16E15 679 . 13 . 33 177 . 56 . 19 . 

2 COMBINED AT 
+ CPE15 1161. 13 . 50 405 . 136 . 45 . 

ROUTED TO 
+ DETPB 179 . 17 . 75 178 . 123 . 45 . 

ROUTED TO 
+ E1524B 179 . 17 . 92 178 . 123 . 45 . 

HYDROGRAPH AT 
+ E25 1038 . 12 . 50 184 . 60 . 20 . 

DIVERSION TO 
+ RETE25 1038 . 12 . 50 164 . 45 . 15 . 

HYDROGRAPH AT 
+ DIVE25 240 . 13 . 17 46 . 15 . 5 . 

HYDROGRAPH AT 
+ E24B 788 . 12 . 25 100 . 32 . 11. 

DIVERSION TO 
+ RET24B 788 . 12 . 25 81. 22 . 7 . 

HYDROGRAPH AT 
+ DIV24B 274 . 12 . 58 32 . 10 . 3 . 

3 COMBINED AT 

. 72 

. 72 • 
1.07 

1.07 

1.07 

1.07 

1.07 

. 50 

. 50 

. 50 

1.07 

1.07 

. 55 

. 55 

• . 55 

1. 62 

1. 62 

. 40 

• 4 0 

. 4 0 

2 . 52 

2 . 52 

6 . 81 

6 . 81 

6 . 81 

. 93 

. 93 

. 93 

. 4 6 • . 46 

. 4 6 
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CPE24B 239 . 14 .58 217 . 140 . 51. 8 . 20 

ROUTED TO 
E24E28 237 . 14 . 83 216 . 139 . 51. 8 . 20 

HYDROGRAPH AT 
+ E28B 773 . 12 . 42 116 . 37 . 12 . . 54 

DIVERS I ON TO 
+ RET28B 773 . 12 . 42 95 . 26 . 9 . . 54 

HYDROGRAPH AT 
+ DIV28B 316 . 12 . 75 35 . 11 . 4 . . 54 

HYDROGRAPH AT 
+ E29 1237 . 12 . 50 203 . 66 . 22 . 1. 00 

DIVERSION TO 
+ RETE29 1237 . 12 . 50 164 . 45 . 15 . 1. 00 

HYDROGRAPH AT 
+ DIVE29 573 . 12 . 83 66 . 21. 7 . 1.00 

3 COMBINED AT 
+ CPE28B 538 . 12 . 92 274 . 163 . 58 . 9 . 74 

ROUTED TO 
+ E28E31 399 . 13 . 25 270 . 162 . 58 . 9 . 74 

HYDROGRAPH AT . 
+ E31 964 . 12 . 42 157 . 52 . . 17 . . 81 

DIVERSION TO 
+ RETE31 964 . 12 . 42 125 . 35 . 12 . . 81 

HYDROGRAPH AT 
+ DIVE31 402 . 12 . 83 54 . 17 . 6 . . 81 

2 COMBINED AT 
+ CPE31A 493 . 13 . 25 302 . 174 . 62 . 10 . 55 

HYDROGRAPH AT 
E32 4 04 . 12 . 25 48 . 16 . 5 . . 25 

DIVERSION TO 
+ RETE32 404 . 12 . 25 38 . 11. 4 . . 25 

HYDROGRAPH AT 
+ DIVE32 136 . 12 . 50 17 . 5 . 2 . . 25 

ROUTED TO 
+ E32E31 68 . 12 . 92 16. 5 . 2 . . 25 

2 COMBINED AT 
+ CPE31 523 . 13 . 25 314 . 177 . 63 . 10 . 80 

ROUTED TO 
+ E31E30 425 . 13 . 75 307 . 176 . 63 . 10 . 80 

HYDROGRAPH AT 
+ E30B 844 . 12 . 83 186 . 58 . 19 . . 88 

DIVERSION TO 
+ RET30B 844 . 12 . 83 151. 41. 14 . . 88 

HYDROGRAPH AT 
+ DIV30B 401. 13 . 33 55 . 17 . 6 . . 88 

2 COMBINED AT 
+ CPE30 569 . 13 . 75 343 . 187 . 67 . 11.68 

ROUTED TO 
+ E30E26 549 . 13 . 83 341. 187 . 67 . 11 . 68 

HYDROGRAPH AT 
+ E26B 415 . 12 . 33 56. 18 . 6 . . 26 

DIVERSION TO 
+ RET26B 415 . 12 . 33 45. 12 . 4 . . 26 

HYDROGRAPH AT 
+ DIV26B 146 . 12 . 67 17 . 5 . 2 . . 26 

• 2 COMBINED AT 

ROUTED TO 

CPE26 347. 189 . 68 . 557 . 13 . 83 11 . 94 

+ E26E33 458 . 14 . 50 337 . 188 . 68 . 11 . 94 

HYDROGRAPH AT 
+ E33B 1304 . 12 . 33 183 . 59 . 20 . . 85 

DIVERSION TO 
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+ 

+ 

+ 
1 

RET33B 1304 . 12 . 33 149 . 41. 14 . . 85 

HYDROGRAPH AT 
DIV33B 526 . 12 . 67 57 . 18. 6. . 85 

2 COMBINED AT 
CPE33B 478 . 14 . 50 356 . 198 . 72 . 12 . 79 

PLAN 1 .. . ........... . 

RATIO 
OF 

PMF 

1. 00 

PLAN 2 . . . . •• • • .. .. • . . 

RATIO 
OF 

PMF 

1.00 

PLAN 3 ... ... .•• •• ... . 

RATIO 
OF 

PMF 

1.00 

PLAN 4 .. .•• . . ..... .. . 

RATIO 
OF 

PMF 

1. 00 

PLAN 5 ..... . •. . ... .. . 

RATIO 
OF 

PMF 

1. 00 

PLAN 6 ........ • . . . ... 

RATIO 
OF 

PMF 

1.00 

PLAN 7 . . . ••• . .. . . . ... 

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION E7STOR 
(PEAKS SHOWN ARE FOR I NTERNAL TIME STEP USED DURI NG BREACH FORMATION) 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 
W. S . ELEV 

1567 . 20 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 
W. S . ELEV 

. 1567 . 17 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W. S . ELEV 

1567 . 06 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 
W. S . ELEV 

1566 . 91 

ELEVATION 
STORI\GE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W. S . ELEV 

1566 . 72 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W. S. ELEV 

1566. 61 

ELEVAT I ON 
STORAGE 
OUTFLOW 

INITIAL VALUE 
1566 . 00 

MAXI MUM 
DEPTH 

OVER DA!1 

. 00 

0 . 
0 . 

MAXIMUH 
STORAGE 
AC-FT 

27 . 

INI TIAL VAIUE 
1566 . 00 

MAXIMUM 
DEPTH 

OVER DAM 

. 00 

0 . 
0 . 

MAXIMUM 
STORAGE 

AC-FT 

27 . 

INITIAL VALUE 
1566 . 00 

MAXIMUM 
DEPTH 

OVER DAM 

. 00 

0 . 
0 . 

MAXIMUM 
STORAGE 
.AC-FT 

24 . 

INITIAL VALUE 
1566 . 00 

MAXIMUM 
DEPTH 

OVER DAM 

. 00 

0 . 
0 . 

MAXIMUM 
STORAGE 
AC-FT 

21. 

INITIAL VAIUE 
1566 . 00 

MAXIMUM 
DEPTH 

OVER DAH 

. 00 

0 . 
0. 

MAXIMUM 
STORAGE 

AC- FT 

16 . 

INITIAL VALUE 
1566 . 00 

MAXI MUl-l 
DEPTH 

OVER DAM 

. 00 

0 . 
0 . 

MAXIMUM 
STORAGE 
AC-FT 

14 . 

INI TIAL VAIUE 
1566 . 00 

0 . 
0 . 

SPILLWAY CREST 
1574 . 00 

607 . 
104 . 

TOP OF DAM 
1574.00 

607 . 
104 . 

MAXIMUM 
OUTFLOW 

CFS 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAILURE 

1. 

SPILLWAY CREST 
1574 . 00 

607 . 
104 . 

HOURS HOURS HOURS 

. 00 25 . 7 5 . 00 

TOP OF DAM 
1574 . 00 

607 . 
104 . 

MAXIMUM 
OUTFLOW 

CFS 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAILURE 

1. 

SPILLWAY CREST 
1574 . 00 

607 . 
104 . 

HOURS HOURS HOURS 

. 00 25 . 7 5 . 00 

TOP OF DAM 
1574 . 00 

607 . 
104 . 

MAXIMUM 
OUTFLOW 

(:FS 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAILURE 

0 . 

SPILLWAY CREST 
1574 . 00 

607 . 
104 . 

HOURS HOURS HOURS 

. 00 26 . 00 

TOP OF DAM 
1574 . 00 

607 . 
104 . 

. 00 

MAXIMUM 
OUTFLOW 

CFS 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAILURE 

0 . 

SPILLWAY CREST 
1574 . 00 

607 . 
104 . 

HOURS HOURS HOURS 

. 00 . 00 . 00 

TOP OF DAM 
1574 . 00 

607 . 
104 . 

MAXIMUM 
OUTFLOW 

CFS 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAILURE 

0 . 

SPILLWAY CREST 
1574 . 00 

607 . 
104 . 

HOURS HOURS HOURS 

. 00 . 00 . 00 

TOP OF DAM 
1574 . 00 

607 . 
104 . 

MAXIMUM 
OUTFLOW 

CFS 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAILURE 

0 . 

SPILLWAY CREST 
1574 . 00 

607 . 
104 . 

HOURS HOURS HOURS 

. 00 . 00 . 00 

TOP OF DAM 
1574 . 00 

607 . 
104 . 

• 

• 

• 
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RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF W. S . ELEV OVER DAM AC- FT CFS HOURS HOURS HOURS 

1. 00 1566 . 53 . 00 12 . 0 . . 00 . 00 . 00 

PLAN 8 ........... .... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0 . 607 . 607 . 
OUTFLOW 0 . 104 . 104 . 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF W. S . ELEV OVER DAM AC - FT CFS HOURS HOURS HOURS 

1.00 1566 . 47 . 00 11. 0 . . 00 . 00 . 00 

PLAN 9 ··· ···· ·· ·· · ·· · INI TIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0 . 607 . 607 . 
OUTFLOW 0 . 104 . 104 . 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATI ON TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF W. S . ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 1566 . 43 . 00 10 . 0 . . 00 . 00 . 00 

*** NORMAL END OF HEC-1 *** 
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1***************************************** 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
JUN 1998 

VERSION 4 . 1 

· u . s . ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS , CALIFORNIA 95616 

RUN DATE 28AUG14 TIME 09 : 00 : 07 ( 916) 756-1104 

X X xxxxxxx XXX XX X 
X X X X X XX 
X X X X X 
xxxxxxx xxxx X XXX XX X 
X X X X X 
X X X X X X 
X X XXX XXX X XXX XX XXX 

TH.IS PROGR!I.M REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73) , HEC1GS , HEC1DB, AND HEC1KW . 

THE DEFINITIONS OF VARIABLES -RTIMP- AND - RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE . 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS : DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS :WRITE STAGE FREQUENCY, 
DSS : READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE :GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE : NEW FINITE DIFFERENCE ALGORITHM 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

HEC-1 INPUT 

ID . ... ... 1. ...... 2 .. . .. . . 3 .. ..... 4 . ...... 5 ... .. .. 6 ....... 7 .. . . . .. 8 ...... . 9 . ..... 10 

Pecos Road Channel and Basin Design Concept Report 
Alternative Analysis 
Future Conditions 

Alternative 3 : Storm drain from the Pecos Basin to the Ellsworth Channel 

Prepared for the Flood Control District of Maricopa County 
District Project Number FCD 2014C001 

Prepared by Kimley-Horn and Associates, Inc . 
Kimley Horn Project Number 091131024 
August 2014 

Model based on the East Mesa Area Drainage Master Plan Update (EMADMPU) 
for Alternative 1 . The model was revised to include only those areas 
contributing to the Ellsworth Channel . 

List of Changes : 
- Basin DIVPB at Pecos Rd and· Meridian was changed from a ·diversion card 

to a storage routing card with stage-storage-discharge data ; the name 
was changed from DIVPB to DETPB to reflect the change . 

- Routing reach from CPR9 to CPR8 was eliminated 
- Powerline section of the model was deleted (all subbasins north of .the 

future SR24 alignment) . 
- All subbasins south and east of R5 and R8 have been deleted . 
- All comments from the East Mesa Area Drainage Master Plan Update that do 

pertain to the Ellsworth Channel model have been deleted . 
- Area has been adjusted on HC cards to account for reduction in area due 

retention diversions . 

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

*************************** EAST MESA ADMPU ***********~*************** 
*********************************************************************** 

PROJECT : 
CLIENT : 
PREPARED BY : 
PROJECT NO : 
MODIFIED DATE : 
MODELER : 

STORM : 

ALTERNATIVE : 

EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

ENTELLUS , INC . 
FCD 2011C017 ENTELLUS 310 . 057 

9/12/2012 
RLJ 

100-YEAR 24-HOUR 

PAGE 

=• 

• 10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
I D 
ID 
ID 
ID 
ID 
I D 
ID 
ID 
ID 
I D 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

DEVELOPMENT CONDITIONS : FUTURE LAND USE 
INCREASED FUTURE RETENTION (2 . 19->2 . 70 IN) . 

PROPOSED INFRASTRUCTURE : MOUNTAIN CHANNEL AND RETENTION BASIN 
MERIDIAN CHANNEL 
PECOS CHANNEL 
MERIDIAN AND PECOS RETENTION BASIN 
GERMANN CHANNEL 
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LINE 

56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 

93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 

LINE 

109 
110 
111 

112 
113 
114 
115 
116 
117 
118 
119 
120 

121 
122 
123 
124 
125 

126 
127 
128 
129 
130 
131 

HEC-1 INPUT PAGE 2 

ID .. . . ... 1 ....... 2 .... . .. 3 .. . .. .. 4 ... .. .. 5 ...... . 6 . . .. . .. 7 .. . . .. . 8 ..... . . 9 .... . . 10 

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
IT 5 
IN 15 
IO 5 

MODIFICATION 1 : RETENTION VOLUMES WERE INCREASED TO 
100- YEAR, 2-HOUR NOAA 2 RAINFALL WITH 80% EFFECTIVE 
VOLUME WITHIN THE CITY OF MESA AND TOWN OF QUEEN CREEK FOR THE F 

SUBBASINS : 

E28B 
E31 

E29 
E32 

E30B 
E33B 

MODIFICATION 4 : MERIDIAN CHANNEL (SOUTH OF PECOS) : CPRS 
RETOUTED TO COMBINE NORTH UP MERIDIAN ROAD TO COMBINE 
WITH CPE16 AND FOLLOW THE EXISTING FLOW PATH TO 
PROPOSED RETENTION AT MERIDIAN AND PECOS . 

MQDIFICATION 5 : PECOS CHANNEL (WEST OF MERIDIAN) : CPE24B WAS MODIFIED TO 
COMBINE WITH E25 AND WAS ROUTED ON PECOS ROAD . CPE29 
WAS MODIFI ED TO COMBINE WITH E29 . NEW ROUTES WERE 
DEFINED ON PECOS ROAD . 

MODIFICATION 6 : MERIDIAN AND PECOS OFFLINE RETENTION : ADDED DIVERSION 
DIVPB AFTER CPE15 WI TH A BYPASS FLOW OF 265 CFS 

*********************************************************************** 
*************************** EAST MESA ADMPU *************************** 
*********************************************************************** 

FUTEMADMP24 20110519 - EMADMPU 24-hr Future Conditions 20110519 
Flood Control District of Maricopa County 
100 YEAR 
24 Hour Storm 
Unit Hydrograph : S-Graph 
08/05/2011 
************** **** ** ** ****************************************** 

12Aug1 4 0 2000 2000 

*DIAGRAM 

JD 3. 579 0 . 0001 
PC 0.000 0 . 002 0.005 0 . 008 0 . 011 0.014 0 . 017 0 . 020 0 . 023 0 . 026 
PC 0 . 029 0 . 032 0 . 035 0.038 0 . 041 0 . 044 0. 048 0 . 052 0 . 056 0 . 060 
PC 0 . 064 0.068 0 . 072 0 . 076 0 . 080 0 . 085 0. 090 0 . 095 0 . 100 0 . 105 
PC 0 . 110 0 . 115 0 . 120 0 . 126 0 . 133 0 . 140 0.1 47 0 . 155 0 . 163 0 . 172 
PC 0 .181 0 . 191 0 . 203 0 . 218 0 . 236 0 . 257 0 . 283 0 . 387 0 . 663 0 . 707 
PC 0 . 735 0 . 758 0 . 776 0 . 791 0 . 804 0 . 815 0 . 825 0 . 834 0 . 842 0 . 849 
PC 0 . 856 0. 863 0 . 869 0 . 875 0 . 881 0 . 887 0 . 893 0 . 898 0 . 903 0 . 908 
PC 0.913 0.918 0 . 922 0 . 926 0.930 0 . 934 0 . 938 0 . 942 0 . 946 0 . 950 
PC 0.953 0 . 956 0 . 959 0.962 0 . 965 0 . 968 0 . 971 0 . 974 0 . 977 0.980 
PC 0 . 983 0 . 986 0 . 989 0 . 992 0 . 995 0 . 998 1 . 000 
JD 3 . 561 1. 0 
JD 3 . 490 5 . 0 
JD 3 . 400 10 . 0 
JD 3 . 286 20 . 0 
JD 3 . 221 30 . 0 

HEC - 1 INPUT PAGE 3 

ID ....... 1 ...... . 2 ... . ... 3 .. . . . . . 4 ....... 5 . . .. . .. 6 . . ... .. 7 ....... 8 ... ... . 9 ...... 10 

JD 3 . 175 40 . 0 
JD 3 . 139 50 . 0 
JD 3 . 114 60 . 0 

KK E7 BASIN 
KM Runoff from subbasin E7 
BA 1 . 124 
LG 0 . 24 0 . 26 5 . 10 0 . 32 35 
UI 0 64 64 102 224 281 328 369 416 477 
UI 561 725 814 670 575 512 449 390 339 300 
UI 226 159 113 106 99 64 64 46 20 20 
UI 20 20 20 20 20 20 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DIVE7 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
DT RETE7 85 . 5 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK E7STOR STORAGE 
RS 1 STOR 
SV 22 . 82 34 . 23 4 5 . 64 78 . 34 111.03 143 . 72 176 . 42 230 . 23 284 . 04 
SQ 1. 75 5 . 50 11 . 00 17 . 70 25 . 70 34 . 20 43 . 00 51 . 70 
SE 1566 . 0 1567 . 00 1567 . 50 1568 . 00 1568 . 50 1569 . 00 1569 . 50 1570 . 00 1570 . 50 1571.00 
ST 1574 . 0 10000 . 0 3 . 0 1.5 
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132 
133 
134 
135 
136 
137 

138 
139 
140 
141 
142 
143 
144 
145 
146 

LINE 

147 
148 
149 
150 
151 

152 
153 
154 
155 
156 
157 
158 
159 
160 

161 
162 
163 
164 
165 

166 
167 
168 
169 
170 
171 

172 
173 
174 
175 

176 
177 
178 
179 
180 

181 
182 
183 
184 
185 
186 

LINE 

187 
188 
189 
190 
191 
192 
193 
194 
195 

KK E7E6 ROUTE 
KM Route outfall from E7STOR to CPE6 
RS 23 FLOW 
RC 0 . 035 0 . 030 0 . 030 16362 0 . 0062 5 . 50 
RX 0 . 00 500 . 00 980 . 00 1003 . 00 1007 . 00 1031 . 00 1511.00 2011.00 
RY 5 . 50 4 . 50 4 . 00 1. 00 1. 00 4 . 00 4 . 50 5 . 50 

KK E6B BASIN 
KM Runoff from subbasin E6B 
BA 1. 949 
LG 0 . 14 0 . 25 6 . 00 0 . 24 59 
UI 0 174 277 677 898 1079 1330 1853 2099 1602 
UI 1321 1068 853 594 331 288 192 162 53 53 
UI 53 53 53 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC- 1 INPUT 

ID . ... . .. 1. . .. . .. 2 ....... 3 ....... 4 ....... 5 ..... . . 6 . . ..... 7 . ... . .. 8 .. .. . . . 9 .. . ... 10 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
KM 
HC 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
RS 
RC 
RX 
RY 

DIVE6B DIVERT 
Divert the required retention volume for the subbas i n out of the model 

RETE6B 179 . 9 0 . 0 
0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 

ES BASIN 
Runoff from subbasin EB 

1 . 099 
0 . 21 0 . 25 4 . 50 0 . 44 39 

0 75 75 201 313 383 441 514 604 798 
955 771 649 563 475 401 337 241 145 127 
114 75 75 28 23 23 23 23 23 23 

0 0 0 . 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

DIVES DIVERT 
Divert the required retention volume for the subbasin out of the model 
RETES 80 . 9 0 . 0 

0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 
0 . 0 10000 . 0 0 . 0 0 . 0. 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 

E8E6 ROUTE 
Route runoff from subbasin E8 that is not retained to CPE6 

9 FLOW 
0 . 060 0 . 035 0 . 060 9833 0 . 0052 5 . 50 

0 . 00 500.00 980 . 00 1003 . 00 1007 . 00 1031 . 00 1511 . 00 2011 . 00 
5 . 50 4 . 50 4 . 00 1. 00 1.00 4 . 00 4 . 50 5 .50 

CPE6 COMBINE 
Combine routed fl ow from E7STOR and subbasin ES ~<ith unretained runoff from 
subbasin E6B . 

3 3 . 05 

DE6S DIVERT 
Flow split diversion, bRE9 to the south, DE6S to the west 
DRE9 0 . 0 0 . 0 
0.0 236 . 0 682 . 0 1141. 0 1670 . 0 2261 . 0 288 6. 0 0.0 0 . 0 0 . 0 
0 . 0 1.0 13 . 0 212 . 0 633 . 0 1096 . 0 1568 . 0 0 . 0 0 . 0 0 . 0 

E6E15 ROUTE 
Route remaining flow from flow split at DE6S west to CPE15A 

7 FLOW 
0 . 035 0.030 0 . 035 8259 0 . 0042 5 . 50 

950 . 00 975 . 00 991 . 00 1003 . 00 1007 . 00 1019 . 00 1030 . 00 1065 . 00 
5 . 50 4 . 50 4 . 00 1. 00 1.00 4 . 00 4 . 50 5 . 50 

HEC-1 INPUT 

ID . . . .... l. .... .. 2 ....... 3 ......• 4 ..•.... 5 ....... 6 . ..... • 7 . ...... 8 .. . .... 9 . . .. . . 10 

KK E5B BASIN 
KM Runoff from subbasin E5B 
BA 0 . 286 
LG 0 . 14 0 . 25 3 . 95 0 . 64 62 
UI 0 64 225 342 567 435 287 148 74 36 
UI 15 15 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

PAGE 

• 

PAGE 5 

• 
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e 196 KK DIVESB DIVERT 
197 KM Divert the requi red retention volume for the subbasin out of the model 
198 DT RETESB 25 . 0 0 . 0 
199 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0. 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 
200 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

201 KK ESE14B ROUTE 
202 KM Route runoff from s ubbasin ESB that is not retained to CP14B 
203 RS 5 FLOW 
204 RC 0 . 035 0 . 030 0 . 035 6256 0 . 0054 5 . 50 
205 RX 950.00 985 . 00 991 . 00 1003 . 00 1007 . 00 1019 . 00 1025 . 00 1050 . 00 
206 RY 5 . 50 4 . 50 4 . 00 1. 00 1.00 .4 . 00 4 . 50 5 . 50 

207 KK El4B BASIN 
208 KM Runoff from subbasin El4B 
209 BA 0 . 528 
210 LG 0 . 14 0 . 25 5 . 60 0 . 29 60 
211 UI 0 125 435 667 1086 785 512 237 126 53 
212 UI 29 29 0 0 0 0 0 0 0 0 
213 UI 0 0 0 0 0 0 0 0 0 0 
214 UI 0 0 0 0 0 0 0 0 0 0 
215 UI 0 0 0 0 0 0 0 0 0 0 

216 KK DIV14B DIVERT 
217 KM Divert the required retention volume for the subbasin out of the model 
218 DT RET14B 48 . 4 0 . 0 
219 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
220 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

221 KK CP14B COMBINE 
222 KM Combine routed flow from E5B with unretained runoff from subbasin El4B . 
223 HC 2 

HEC-1 INPUT PAGE 6 

LINE ID ..... . . 1. ...... 2 ... . . . . 3 . . .... . 4 . . ... . . 5 ...... . 6 ....... 7 ....... 8 .. . . . .. 9 .... . . 10 

• 224 KK El4E15 ROUTE 
225 KM Route combined runof f from CP14B to CPE15A 
226 RS 2 FLOW 
227 RC 0 . 04 0 . 03 0 . 04 1840 0 . 0018 
228 RX 0 9 18 29 40 51 59 68 
229 RY 2 0 0 0 0 2 

230 KK E15 BASIN 
231 KM Runoff from subbasin E1 5 
232 BA 0 . 777 
233 LG 0 . 15 0 . 25 5 . 10 0 . 35 57 
234 UI 0 106 363 582 791 1239 1004 734 522 273 
235 UI 171 106 36 32 32 0 0 0 0 0 
236 UI 0 0 0 0 0 0 0 0 0 0 
237 UI 0 0 0 0 0 0 0 0 0 0 
238 UI 0 0 0 0 0 0 0 0 0 0 

239 KK DIVElS DIVERT 
240 KM Divert the required retention volume for the subbasin out of the model 
241 DT RETE15 67 . 7 0 . 0 
242 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
243 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

244 KK CPE15A COMBINE 
245 KM Combine routed flow from split at CPE6 (DRE9, DE6S) and CP14B with unretained 
246 KM runoff from subbasin E15 . 
247 HC 3 4 . 29 

248 KK DRE9RETRIEVE 
249 KM Retrieve flow from split at DRE9 that goes to the south 
250 DR DRE9 

251 KK RTE6E9 ROUTE 
252 KM Route split flow from CPE6 (DRE9) south to CPE9 
253 RS 5 FLOW 
254 RC 0 . 035 0.030 0 . 025 2200 0 . 0035 6 . 00 

• 255 RX 0 . 00 100 . 00 700 . 00 1050 . 00 1090.00 1110 . 00 1140 . 00 1240 . 00 
256 RY 0 . 00 6 . 00 4 . 00 1. 00 1. 00 5 . 00 6. 00 6 . 00 

257 KK E9 BASIN 
258 KM Runoff from subbasin E9 
259 BA 0 . 723 
260 LG 0 . 14 0 . 25 5 . 40 0.30 58 
261 UI 0 88 253 450 585 836 1040 754 570 416 
262 UI 225 148 92 48 27 27 27 0 0 0 
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263 
264 
265 

LINE 

266 
267 
268 
269 
270 

271 
272 
273 
274 

275 
276 
277 
278 
279 

280 
281 
282 
283 
284 
285 

286 
287 
288 

289 
290 
291 
292 
293 
294 
295 
296 
297 

298 
299 
300 
301 
302 

LINE 

303 
304 
305 
306 

307 
308 
309 
310 
311 
312 

313 
314 
315 
316 
317 
318 
319 
320 
321 

322 
323 
324 
325 

UI 
UI 
UI 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

HEC-1 INPUT 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

ID .... . .. 1. . ..... 2 ....... 3 ....... 4 ....... 5 ....... 6 ... .. . . 7 . . . .... 8 ....... 9 .... . . 10 

KK DIVE9 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
DT RETE9 65 . 4 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK CPE9 COMBINE 
KM Combine routed flow from split at CPE6 (DRE9) with unretained runoff from 
KM subbasin E9 
HC 2 1.07 

KK DE9S DIVERT 
KM Flow split diversion, DRRS to the south , DE9S to the west 
DT DRRS 0.0 0 . 0 
DI 0 . 0 78 . 0 163 . 0 440 . 0 936 . 0 1475.0 2024 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 1 . 0 43 . 0 245.0 670 . 0 1157 . 0 1661.0 0 . 0 0 . 0 0 . 0 

KK E9E16 ROUTE 
KM Route remaining flo~< from flow split at DE9S west to CPE16 
RS 6 FLOW 

. RC 0.035 0 . 030 0 . 035 6751 0 . 0040 5 . 50 
RX 950 . 00 985 . 00 991 . 00 1003 . 00 1007 . 00 1019 . 00 1025 . 00 1060 . 00 
RY 5 . 50 4 . 50 4 . 00 1. 00 1. 00 4 . 00 4 . 50 5.50 

KK DRRSRETRIEVE 
KM Retrieve flow from split at DRRS that goes to the south 
DR DRRS 

KK RS BASIN 
KM Runoff from subbasin RS 
BA 0.504 
LG 0 . 29 0 . 25 5 . 40 0 . 27 21 
UI 0 53 120 241 310 393 574 608 455 358 
UI 277 189 98 80 53 26 16 16 16 16 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DIVRS DIVERT 
KM Divert the required retention volwne for the subbasin out of the model 
DT RETRS 1.0 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

HEC-1 INPUT 

ID .. . . .. . 1. . . .. . . 2 . .. . ... 3 . . . . ... 4 . .. . .. . 5 ... .• . • 6 ...... . 7 . . ... .. 8 . . ..... 9 .... • . 10 

KK CPRS COMBINE 
KM Combine routed flow from split at CPE9 (DRRS) with unretained runoff from 
KM subbasin RS 
HC 2 1.07 

KK RSR8 ROUTE 
KM Route combined runoff from CPRS to CPR8 
RS 5 FLOW 
RC 0.040 0.035 0 . 040 6587 0 . 0043 5 . 00 
RX 966 . 00 986 . 00 994 . 00 1006 . 00 1012 . 00 1024 . 00 1032 . 00 1052 . 00 
RY 5 . 00 4 . 50 4 . 00 1.00 1 . 00 4 . 00 4 . 50 5 . 00 

KK R8 BASIN 
KM Runoff from subbasin R8 
BA 0 . 554 
LG 0 . 16 0 . 25 4 . 60 0 . 45 64 
UI 0 69 208 360 471 695 788 567 421 299 
UI 149 105 69 23 21 21 21 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
.UI 0 0 0 0 0 0 0 0 0 0 

KK DIVR8 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
DT RETR8 50 . 5 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

Page 5 of26 
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326 

327 
328 
329 

330 
331 
332 
333 
334 
335 

336 
337 
338 
339 
340 
341 
342 
343 
344 

LINE 

345 
346 
347 
348 
349 

350 
351 
352 
353 

354 
355 
356 
357 
358 
359 

360 
361 
362 
363 
364 

365 
366 
367 
368 
369 
370 
371 
372 
373 

374 
. 375 

376 

377 
378 
379 
380 
381 
382 

LINE 

383 
384 
385 

DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK CPR8 COMBINE 
KM Combine routed runoff from CPRS with unretained runoff from subbasin R8 
HC 2 1 . 62 

KK R8E16 ROUTE 
KM Route combined flows from CPR8 to CPE16 in the proposed MERIDIAN SOUTH CHANNE 
RS 3 FLOW 
RC 0 . 03 0 . 04 0 . 03 2660 0 . 001 
RX 0 16 33 45 58 71 87 103 
RY 7 3 0 0 0 0 3 7 

KK E16 BASIN 
KM Runoff from subbasin El6 
BA 0 . 396 
LG 0 . 15 0 25 5 . 10 0 . 35 57 
UI 0 58 224 342 497 684 480 338 207 100 
UI 64 26 18 18 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT 

ID ... . ... 1. ...... 2 ....... 3 ....... 4 .... . .. 5 .. ... . . 6 ....... 7 ....... 8 ..... .. 9 . ..... 10 

KK DIVE16 DIVERT 
KM Divert the required retention volume for the subbasi n out of the model 
DT RETE16 35 . 1 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
* 

KK CPE16 COMBINE 
KM Combine routed flow from split at CPE9 (DRR5 , DE9S) and routed flow from CPR8 
KM with unretai ned runoff from subbasin E16. 
HC 3 2 . 52 

KK El6E15 ROUTE 
KM Route combined flows from CPE16 to CPE15 in the MERIDIAN SOUTH CHANNEL 
RS 4 FLOW 
RC 0 . 03 0 . 04 0 . 03 4120 0 . 001 
RX 0 16 33 44 56 68 84 100 
RY 7 3 0 0 0 0 3 7 

KK CPE15 COMBINE 
KM Combine routed flows from CPE16 in the MERIDIAN SOUTH CHANNEL with flows 
KM from the north and east at the southwest corner of Pecos and Meridian . These 
KM flows combine in the proposed Pecos Basin (DETPB) 
HC 2 6 . 81 

KK DETPB STORAGE 
KM Proposed inline retention basin at SWC Meridian and Pecos 
KM Basin is 7- ft deep basin , but the top foot is not included (freeboard) 
KM Side slopes are 4 : 1, outlet pipe is 60-in RCP 
KO 3 
RS 1 STOR 
SV 0 21.9 43 . 9 66 . 1 88.4 110 . 8 133 . 3 144 . 7 156 . 0 
SQ 0 15 60 119 173 176 177 189 201 
SE 0 2 3 5 6 6. 5 7 

KK El524B ROUTE 
KM Route discharge from basin DETPB in PECOS STORM DRAIN to Signal Butte & Pecos 
RD 3800 0 . 0035 0 . 013 CIRC 7 
* RS 3 FLOW 
* RC 0 . 035 0 . 035 0 . 035 3800 0 . 0035 
* RX 0 11 21 23 25 27 38 48 
* RY 7 0 0 0 0 7 

KK E25 BASIN 
KM Runoff from subbasin E25 
BA 0 . 932 
LG 0.15 0 . 25 5 . 40 0 . 30 55 
UI 0 86 14 6 342 4 51 546 683 986 969 749 
UI 613 490 383 234 148 125 86 51 26 26 

HEC-1 INPUT 

ID . . . . . . . 1. .. . . 2 ....... 3 .... ... 4 .. . .... 5 .. . .... 6 ....... 7 . . . 8 .. . .... 9 .... . . 10 

UI 26 26 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

PAGE 9 

PAGE 10 
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386 KK DIVE25 DIVERT e 387 KM Divert the required retention volume for the subbasin out of the model 
388 KM MODIFIED MAX VOLUME FROM ll0 . 7 TO 89 . 8 
389 DT RETE25 89 . 8 0 . 0 
390 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
391 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0.0 0 . 0 0 . 0 

392 KK E24B BASIN 
393 KM Runoff from subbasin E24B 
394 BA 0 . 464 
395 LG 0 . 15 0 . 15 7 . 30 0 . 14 57 
396 UI 0 92 339 513 852 731 493 294 133 76 
397 UI 24 24 0 0 0 0 0 0 0 0 
398 UI 0 0 0 0 0 0 0 0 0 0 
399 UI 0 0 0 0 0 0 0 0 0 0 
400 UI 0 0 0 0 0 0 0 0 0 0 

401 KK DIV24B DIVERT 
402 KM Divert the required retention volume for the subbasin out of the mod.el 
403 KM MODIFIED MAX .VOLUME FROM 38 . 7 TO 44 . 4 
4 04 DT RET24B 44 . 4 0 . 0 
405 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
406 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 

407 KK CPE24B COMBINE 
408 KM Combine routed discharge from basin DETPB with unretained runoff from 
409 KM subbasins E25 and E24B in PECOS CHANNEL at Signal Butte & Pecos 
410 HC 3 8 . 20 

4ll KK E24E28 ROUTE 
412 KM Route combined flows from CPE24B in PECOS CHANNEL to CPE28B at Crismon 
413 KM and Pecos 
414 RS 4 FLOW 
415 RC 0 . 035 0 . 035 0 . 035 5320 0 . 0035 
416 RJ( 0 ll 21 24 28 31 42 52 
417 RY 7 0 0 0 0 4 7 

418 KK E28B BASIN • 419 KM Runoff from subbasin E28B 
420 BA 0.539 
421 LG 0.20 0 . 15 8 . 40 0 . 09 51 
422 UI 0 65 183 329 427 606 772 566 430 318 
423 UI 179 llO 73 41 20 20 20 0 0 0 
4 24 UI 0 0 0 0 0 0 0 0 0 0 
425 UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT PAGE ll 

LINE ID . . ... . . 1 ..... . . 2 .... . .. 3 ... . .. . 4 ... . ... 5 .... . .. 6 . . . . . . . 7 . .. .... 8 .. . .. . . 9 ...... 10 

426 UI 0 0 0 0 0 0 0 0 0 0 

427 KK DIV28B DIVERT 
428 KM Divert the required retention volume for the subbasin out of the model 
429 KM MODIFIED MAX VOLUME FROM 42 . 0 TO 51.3 
430 DT RET28B 51.3 0 . 0 
431 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0.0 0.0 0 . 0 0 . 0 0 . 0 0.0 
432 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

433 KK E29 BASIN 
4 34 KM Runoff from subbasin E29 
435 BA 1 . 002 
436 LG 0 . 15 0 . 23 6 . 20 0 . 22 55 
437 UI 0 103 218 452 586 733 1019 1240 924 737 
438 UI 574 428 229 172 ll6 82 31 31 31 31 
439 UI 0 0 0 0 0 0 0 0 0 0 
440 UI 0 0 0 0 0 0 0 0 0 0 
441 UI 0 0 0 0 0 0 0 0 0 0 

442 KK DIVE29 DIVERT 
443 KM Divert the required retention volume for the subbasin out of the model 
444 KM MODIFIED MAX VOLUME FROM 73 . 9 TO 90 . 2 
445 DT RETE29 90 . 2 0 . 0 
446 DI 0 . 0 10000.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
447 DQ 0 . 0 10000 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

448 KK CPE28B COMBINE 
449 KM Combine routed flow from CPE24B with unretained runoff from subbasins E28B 
450 KM and E29 in the PECOS STORM DRAIN at Crismon and Pecos 
451 HC 3 9 . 74 

452 KK E28E31 ROUTE 
453 KM Route flows in the PECOS CHANNEL from CPE28B to CPE31 at Ellsworth and Pecos 
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4 54 RS 3 FLOW 
455 RC 0 . 035 0 . 035 0 . 035 5400 0 . 0035 
456 RX 0 11 21 25 29 33 44 54 
457 RY 7 0 0 0 0 4 7 

458 KK E31 BASIN 
459 KM Runoff from subbas i n E31 
460 BA 0 . 810 
4 61 LG 0 . 15 0 . 25 4 . 80 0 . 39 55 
462 UI 0 86 197 391 "504 641 943 970 728 571 
463 UI 441 296 151 126 86 37 26 26 26 0 
4 64 UI 0 0 0 0 0 0 0 0 0 0 
465 UI 0 0 0 0 0 0 0 0 0 0 
466 UI 0 0 0 0 0 0 0 0 0 0 

HEC- 1 INPUT PAGE 12 

LINE ID . . . .... 1 . .... . . 2 . . ..... 3 . . ..... 4 ... ... . 5 .... . .. 6 . . .... . 7 ... . . . . 8 ... . . .. 9 .. . . .. 10 

467 KK DIVE31 DIVERT 
4 68 KM Divert the requi red retention volume for the subbas in out of the model 
469 KM MODIFIED MAX VOLUME FROM 56 . 5 TO 68 . 9 
470 DT RETE31 68 . 9 0 . 0 
471 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
472 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

473 KK CPE31A COMBI NE 
474 KM Combine routed flows from CPE28B with unretained r unoff from subbasin E31 at 
475 KM in the PECOS CHANNEL at Ellsworth and Pecos 
476 HC 2 10 . 55 

477 KK E32 BASI N 
478 KM Runoff f rom subbasin E32 
479 BA 0 . 246 
480 LG 0 . 14 0 . 25 4 . 25 0 . 55 58 
481 UI 0 72 238 387 535 337 190 78 37 15 
482 UI 15 0 0 0 0 0 0 0 0 0 

• 483 UI 0 0 0 0 0 0 0 0 0 0 
484 UI 0 0 0 0 0 0 0 0 0 0 
485 UI 0 0 0 0 0 0 0 0 0 0 

486 KK DIVE32 DIVERT 
487 KM Divert the requi red retention volume for the subbasin out of the model 
488 KM MODIFIED MAX VOLUME FROM 17 . 2 TO 20 . 9 
489 DT RETE32 20 . 9 0 . 0 
490 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
491 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

492 KK E32E31 ROUTE 
493 KM Route unretained runoff from subbasin E32 to CPE31 
4 94 RS 5 FLOW 
495 RC 0 . 025 0. 060 0 . 025 3272 0 . 0028 1388 . 60 
496 RX 100 . 00 110 . 00 128 . 00 14 9 . 80 160 . 00 191 . 50 209 . 20 210 . 00 
497 RY 1388 . 3 1388 . 32 1388 . 32 1380 . 37 1380 . 17 1388 . 04 1388 . 39 1388 . 60 

498 KK CPE31 COMBINE 
499 KM Combine unretained runoff from subbasin E32 with the flows from the PECOS 
500 KM CHANNEL at CPE31 - Ellsworth and Pecos 
501 HC 2 10 . 80 

502 KK E31E30 ROUTE 
503 KM Route runoff from CPE31 north in the Ellsworth Channel to CPE30 
504 RS 5 FLOW 
505 RC 0 . 025 0 . 045 0 . 025 4404 0 . 0008 1387 . 00 
506 RX 100 . 00 107 . 00 112 . 50 144 . 90 175 . 10 201 . 50 225 . 90 244 . 00 
507 RY 1386 . 1 1386 . 09 1386 . 09 1377 . 99 1377 . 99 1384 . 59 1385 . 08 1387 . 00 

HEC-1 INPUT PAGE 13 

LI NE ID . . . .. . . 1 .... . . . 2 .. .. . .. 3 .. . . ... 4 . . .. . . . 5 ....... 6 .. . . . . . 7 . . .... . 8 .. . . ... 9 . . . . . . 10 

508 KK E30B BASIN 
509 KM Runoff from subbasin E30B 
510 BA 0 . 882 
511 LG 0 . 24 0 . 15 8 . 40 0 . 09 47 
512 UI 0 56 56 128 217 272 314 357 416 500 
513 UI 668 683 552 475 416 355 303 261 191 124 
514 UI 98 92 66 56 44 17 17 17 17 17 • 515 UI 17 17 0 0 0 0 0 0 0 0 
516 UI 0 0 0 0 0 0 0 0 0 0 

517 KK DIV30B DIVERT 
518 KM Divert the requi red r etention volume for the subbas i n out of the model 
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INPUT 
LINE 

NO . 

112 

123 

519 
520 
521 
522 

523 
524 
525 
526 

527 
528 
529 
530 
531 
532 

533 
534 
535 
536 
537 
538 
539 
540 
541 

542 
543 
544 
545 . 
546 
547 

LINE 

548 
549 
550 

551 
552 
553 
554 
555 
556 

557 
558 
559 
560 
561 
562 
563 
564 
565 

566 
567 
568 
569 
570 
571 

572 
573 
574 
575 
576 

577 

KM MODIFIED MAX VOLUME FROM 67 . 1 TO 81.9 
DT RET30B 81.9 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0.0 10000 . 0 0 . 0 0.0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0.0 

KK CPE30 COMBINE 
KM Combine routed flow from CPE31 in the Ellsworth Channel with unretained 
KM runoff from subbasin E30B 
HC 2 11.68 

KK E30E26 ROUTE 
KM Route combined runoff from CPE30 to CPE26 in the Ellsworth Channel 
RS 1 FLO\; 
RC 0 . 025 0.035 0 . 025 822 0 . 0005 1387 . 00 
RX 100 . 00 105 . 00 108 . 50 14 9 . 90 220 . 10 '251 . 30 279 . 10 285 . 10 
RY 1387 . 0 1387 . 00 1386 . 66 1376 . 31 1376 . 31 1384 . 11 1384 . 66 1386 . 00 

KK E26B BASIN 
KM Runoff from subbasin E26B 
BA 0 . 259 
LG 0 . 24 0 . 15 8 . 80 0 . 07 48 
UI 0 38 145 222 320 448 315 222 139 65 
UI 43 18 12 12 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DIV26B DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
KM MODIFIED MAX VOLUME FROM 20 . 1 TO 24 . 5 
DT RET26B 24 . 5 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 

HEC-1 INPUT 

ID ... .. . • 1. ...... 2 ... . ... 3 . ; .. ... 4 . .... . . 5 ....... 6 ....... 7 . . . . ... 8 .. . ... . 9 . ... .. 10 

KK CPE26 COMBINE 
KM Combined routed flows from CPE30 with unretained runoff from subbasin E26B 
HC 2 11 . 94 

KK 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
KM 
KM 
DT 
DI 
DQ 

E26E33 ROUTE 
Route combine flows from CPE26 

5 FLOW 
0 . 025 0 . 030 0.025 8929 

100 . 00 100 . 50 102 . 50 134 . 90 
1379 . 1 1379.12 1379 . 35 1371 . 25 

E33B BASIN 
Runoff from subbasin E33B 
0 . 851 

0 . 15 0 . 15 7 . 30 0 . 14 
0 117 409 651 

179 110 36 36 
0 0 0 0 
0 0 0 0 
0 0 0 0 

DIV33B DIVERT 
Divert the required retention 
MODIFIED MAX VOLUME FROM 66 . 8 

RET33B 81.5 0.0 
0 . 0 10000 . 0 0.0 0 . 0 
0 . 0 10000 . 0 0 . 0 0 . 0 

KK CPE33B COMBINE 

to CPE33 in the Ellsworth Channel 

0 . 0028 1379 . 67 
205 . 10 237 . 50 253 . 50 255 . 00 

1371 . 25 1379 . 35 1379.67 1379 . 67 

56 
892 1385 1087 793 558 

36 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

volume for the subbasin out of the model 
TO 81 . 5 

0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0.0 0 . 0 0 . 0 0.0 0.0 

KM Combine routed flows in the Ellsworth Channel from CPE26 with unretained 
KM runoff from subbasin E33B . Note this CP also receives flow from the 
KM Powerline model but t hat flow is not included in this model . 
HC 2 12 . 79 

zz 

278 
0 
0 
0 
0 

0.0 
0 . 0 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (--->) DIVERSION OR PUMP FLOW 

( . ) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 

E7 

.-------> RETE7 
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121 DIVE7 
v 
v 

126 E7STOR 
v 
v 

132 E7E6 

138 E6B 

149 . -------> RETE6B 
147 DIVE6B 

152 EB 

163 . ----- --> RETEB 
161 DIVES 

v 
v 

166 EBE6 

172 CPE6 .... . ............ . . . .. .. 

178 . -------> DRE9 
176 DE6S 

v 
v 

181 E6E15 

187 E5B 

198 . -------> RETE 58 
196 DIVE 58 

v 
v 

201 E5El4B 

207 El4B 

218 . - - -----> RET14B 
216 DIV14B 

221 CP14B . ... .. •• . . . . 
v 
v 

224 E14E15 

230 E15 

241 . - - -----> RETE15 
239 DIVE15 

24 4 CPE15A .........•• . • . . ... ... . . . 

250 .<------- DRE9 
248 DRE9 

v 
v 

251 RTE6E9 

257 E9 

268 . -------> RETE9 
266 DIVE9 

271 CPE9 . .. . . .. . . ... 

277 . -------> DRR5 
275 DE9S 

v 
v 

280 E9E16 
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288 
286 

289 

300 
298 

303 

307 

313 

324 
322 

32 7 

330 

336 

347 
345 

350 

354 

.<- ------ DRRS 
DRRS 

RS 

. -------> RETRS 
DIVRS 

CPRS . . . . .. . 
v 
v 

RSR8 

R8 

. -------> RETR8 
DIVR8 

CPR8 . . ... . .. . . . . 
v 
v 

R8E16 

E16 

.-------> RETE16 
DI VE16 

CPE1 6 .... . . . . . . . .. . .... . .. .. . 
v 
v 

E1 6E 15 

360 CPE15 .... . . . .... . 
v 
v 

365 DETPB 
v 
v 

374 E1524B 

377 E25 

389 
386 

392 

.-------> RETE25 
DIVE25 

E24B 

404 
401 

. -------> RET24B 
DIV24B 

407 .CPE24B ...... . .... . .. . . .. . . ... . 
v 
v 

411 E24E28 

418 E28B 

430 
427 

433 

445 
442 

.-------> RET28 B 
DI V28B 

E29 

. -------> 
DIVE29 

448 CPE28B .. . ... . .. . ..... . .. . . ... . 
v 
v 

452 E28E3 1 

458 E3 1 

RETE29 

Page 11 of 26 
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• 470 . -------> RETE31 
467 DIVE31 

473 CPE31A ......... . .. 

477 E32 

489 . -------> RETE32 
486 DIVE32 

v 
v 

492 E32E31 

498 CPE31. . . . 
v 
v 

502 E31E30 

508 E30B 

520 .-------> RET30B 
517 DIV30B 

523 CPE30 ...... ... . . . 
v 
v 

527 E30E26 

533 E26B 

545 . -------> RET26B • 542 DIV26B 

548 CPE26 ......... . . . 
v 
v 

551 E26E33 

557 E33B 

569 .-------> RET33B 
566 DIV33B 

572 CPE33B .. . .. . . ..... 

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 
1***************************************** *************************************** 

• 

FLOOD HYDROGRAPH PACKAGE 
JUN 1998 

VERSION 4 . 1 

RUN DATE 28AUG14 TIME 

(HEC-1) 

09 : 00 : 07 

U. S . ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

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

Pecos Road Channel and Basin Design Concept Report 
Alternative Analysis 
Future Conditions 

Alternative 3 : Storm drain from the Pecos Basin to the Ellsworth Channel 

Prepared for the Flood Control District of Maricopa County 
District Project Number FCD 2014C001 

Prepared by Kimley-Horn and Associates, Inc . 
Kimley Horn Project Number 091131024 
August 2014 

Model based on the East Mesa Area Drainage Master Plan Update (EMADMPU) 
for Alternative 1 . The model was revised to include only those areas 
contributing to the Ellsworth Channel . 

List of Changes : 
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92 IO 

IT 

- Basin DIVPB at Pecos Rd and Meridian was changed from a diversion card 
to a storage routing card with stage-storage-discharge data; the name 
was changed from DIVPB to DETPB to reflect the change . 

- Routing reach from CPR9 to CPR8 was eliminated 
- Powerline section of the model was deleted (all subbasins north of the 

future SR24 alignment) . 
-All subbasins south and east of R5 and R8 have been deleted . 
- All comments from the East Mesa Area Drainage Master Plan Update that do 

pertain to the Ellsworth Channel model have been deleted . 
- Area has been adjusted on HC cards to account for reduction in area due 

retention diversions . 

*********************************************************************** 
*************************** EAST MESA ADMPU *************************** 
*********************************************************************** 

PROJECT : 
CLIENT : 
PREPARED BY : 
PROJECT NO : 
MODIFIED DATE : 
MODELER : 

STORM : 

ALTERNATIVE : 

EAST MESA AREA .DRAINAGE MASTER PLAN UPDATE 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

ENTELLUS, INC . 
FCD 2011C017 ENTELLUS 310.057 

9/12/2012 
RLJ 

100-YEAR 24-HOUR 

DEVELOPMENT CONDITIONS : FUTURE LAND USE 
INCREASED FUTURE RETENTION (2 . 19->2 . 70 IN) 

PROPOSED INFRASTRUCTURE : MOUNTAIN CHANNEL AND RETENTION BASIN 
MERIDIAN CHANNEL 
PECOS CHANNEL 
MERIDIAN AND PECOS RETENTION BASIN 
GERMANN CHANNEL 

MODIFICATION 1 : RETENTION VOLUMES WERE INCREASED TO 
100-YEAR, 2-HOUR NOAA 2 RAINFALL WITH 80% EFFECTIVE 
VOLUME WITHIN THE CITY OF MESA AND TOWN OF QUEEN CREEK FOR THE F 

SUBBASINS : 

E28B 
E31 

E29 
E32 

E30B 
E33B 

MODIFICATION 4 : MERIDIAN CHANNEL (SOUTH OF PECOS) : CPR8 
RETOUTED TO COMBINE NORTH UP MERIDIAN ROAD TO COMBINE 
WITH CPE16 AND FOLLOW THE EXISTING FLOW PATH TO 
PROPOSED RETENTION AT MERIDIAN AND PECOS . 

MODIFICATION 5: PECOS CHANNEL (WEST OF MERIDIAN) : CPE24B WAS MODIFIED TO 
COMBINE WITH E25 AND WAS ROUTED ON PECOS ROAD. CPE29 
WAS MODIFIED TO COMBINE WITH E29 . NEW ROUTES WERE 
DEFINED ON PECOS ROAD . 

MODIFICATION 6 : MERIDIAN AND PECOS OFFLINE RETENTION : ADDED DIVERSION 
DIVPB AFTER CPE15 WITH A BYPASS FLOW OF 265 CFS 

*********************************************************************** 
*************************** EAST MESA ADMPU *************************** 
*********************************************************************** 

FUTEMADMP24 20110519 - EMADMPU 24-hr Future Conditions 20110519 
Flood Control District of Maricopa County 
100 YEAR 
24 Hour Storm 
Unit Hydrograph : S-Graph 
08/05/2011 
**************************************************************** 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0 . HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 

I DATE 12Aug14 STARTING DATE 
I TIME 0000 STARTING TIME 

NQ 2000 NUMBER OF HYDROGRAPH 
NDDATE 18 14 ENDING DATE 
NDTIME 2235 ENDING TIME 
I CENT 20 CENTURY r,IARK 

COMPUTATION INTERVAL . 08 HOURS 
TOTAL TIME BASE 166 . 58 HOURS 

ENGLISH UNITS 
DRAINAGE: AREA 
PRECIPITATION DEPTH 
LENGTH, E:LEVATION 

SQUARE MILES 
INCHES 
FEET 

ORDINATES 

• 
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• FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE- FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

93 JD INDEX STORM NO . 
STRM 3 . 58 PRECI PITATION DEPTH 
TRDA . 00 TRANSPOSITION DRAI NAGE AREA 

94 PI PRECI PITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 .00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 -00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 

104 JD I NDEX STORM NO . 2 
STRM 3 . 56 PRECI PITAT ION DEPTH • TRDA 1. 00 TRANSPOSITION DRAINAGE AREA 

0 PI- PRECI PITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 ·. 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 - . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

105 JD INDEX STORM NO . 3 
STRM 3 . 49 PRECIPITATION DEPTH 
TRDA 5 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

• . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 -. 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
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. 01 . 01 . 01 . 01 . 01 . 01 . 01 .01 . 03 . 03 

. 03 . 09 .09 . 09 . 01 . 01 .01 . 01 . 01 . 01 e . 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 .. 00 . 00 . 00 . 00 . 00 .·oo . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 

106 JD INDEX STORM NO . 
STRM 3 . 40 PRECIPITATION DEPTH 
TRDA 10 . 00 TRANSPOSITI ON DRAINAGE AREA 

0 PI PRECIPITATI ON PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 
.00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 • . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

107 JD I NDEX STORM NO . 5 
STRM 3 . 29 PRECIPITATION DEPTH 
TRDA 20 . 00 TRANSPOSITI ON DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 e . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

108 JD I NDEX STORM NO. 6 
STRM 3 . 22 PRECIPITATION DEPTH 
TRDA 30.00 TRANSPOSI TION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . . 00 
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• . OD . DD . DD . DO . DD . DO . DD . DD . DD . DD 
. DD . DD . DD . 00 .oci . 00 . 00 . 00 . 00 . 00 
. OD . 00 . OD . DO . 00 . DO . OD . 00 . OD . OD 
. OD . 00 . OD . 00 . 00 . 00 . 00 . 00 . OD . 00 
. OD . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . OD 
. OD .00 . 00 . 00 . 00 . 00 . 00 . 00 . OD . 00 
. OD . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. OD . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. OD . 00 . 00 . 00 . OD .00 . 00 . 00 . 00 . 00 
. OD . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. OD .00 . 00 . DO . 00 . 00 . 00 . 00 . 00 . 00 
.OD . 00 . DO . 00 . 00 . 00 . 00 . D1 . 00 . 01 
. 01 . 01 . D1 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
.03 .09 . 09 .09 . 01 .D1 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . OD 
.00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . OD 
. OD . 00 . 00 . 00 . DO . 00 . OD . 00 . 00 . OD 
. 00 . 00 . 00 . DO . 00 . 00 . OD . 00 . DO . OD 
. OD . 00 . DO . 00 . DO . 00 . 00 . 00 . OD . OD 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . OD 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. OD . 00 . 00 . 00 . 00 . OD . 00 . OD . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . DO . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . OD . 00 
. 00 . 00 .OD . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

109 JD INDEX STORM NO . 7 
STRM 3 . 17 PRECIPITATION DEPTH 
TRDA 40 . 00 TRANSPOS ITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . DO . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 • . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 .01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . D1 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. OD .DD . DD .00 . OD . 00 . 00 . 00 .DD . DD 
. 00 . DD . 00 . DO . 00 . 00 . 00 .00 . 00 . 00 
. 00 .00 . DO . 00 . 00 . 00 . 00 . 00 . DD . DD 
. DO . DD . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . DO . 00 . 00 .00 . 00 . 00 . DO . OD 
. 00 . 00 . 00 . DO . 00 . 00 . 00 .00 . DO . 00 
.00 .00 . 00 . 00 . 00 .00 . 00 . 00 . DO . OD 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . DO . 00 
. 00 . 00 . 00 . DO . 00 . DO . 00 . 00 . DO . 00 
. DO . 00 . 00 . DO . 00 . 00 . 00 . 00 . DO . OD 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . DO . OD 
. 00 .00 . 00 . DO . DO . 00 . 00 . 00 .DO . OD 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

110 JD INDEX STORM NO. 8 
STRM 3 . 14 PRECIPITATION DEPTH 
TRDA 50 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . DO . 00 . 00 . 00 . 00 . 00 .DO . OD 
. 00 .00 . 00 . DO . 00 . 00 . 00 . 00 . DO . OD 
. 00 . 00 . DO . 00 . 00 . 00 .00 . 00 . DO . OD 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . DO . 00 
. 00 . 00 . 00 . DO . 00 . DO . 00 .00 . DO . OD 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . DO . OD 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 .DO . 00 
. 00 .00 . 00 ·. oo .00 . 00 . 00 . 00 . 00 . OD 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
.00 .00 . 00 . 00 . 00 . 00 . 00 . 01 .00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . D3 . 03 

• . 03 . 09 . 09 . 09 . 01 .01 . 01 . 01 .D1 . 01 
.01 . 01 . 01 .D1 . 01 . 01 . 00 . 00 . DO . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .DO . OD 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . OD 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . DD . DD 
. DO .DD . DO . 00 . 00 . 00 . 00 . 00 . 00 . OD 
. 00 . 00 . 00 . 00 . DD . DD . DD . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . OD . 00 . 00 . 00 . 00 
.00 .00 . OD . OD . 00 . 00 . 00 . 00 . DO . 00 
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. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 • . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 

. 00 . 00 . 00 . 00 .00 .00 . 00 . 00 . 00 .00 

. 00 .00 . 00 . 00 . 00 .00 . 00 . 00 

111 JD INDEX STORM NO . 
STRM 3.11 PRECIPITATION DEPTH 
TRDA 60 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
.00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 ,/ . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
.00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 .01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 .00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 .00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

WARNING ROUTED OUTFLOW 527 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 517 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE- OUTFLOW TABLE • WARNING ROUTED OUTFLOW 493 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 488 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 507 . ) IS GREATER THAN Y~IMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 505 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW ~ 95 . ) IS GREATER THAN MAXIMUM OUTFLOW 487.) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 4 94 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 498 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 489 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 490 . ) IS GREATER THAN MAXIMUM OUTFLOW 4 87 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 523 . ) IS GREATER THAN ~~IMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 513 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 503 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 497 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 489 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 489 . ) IS GREATER THAN Y~IMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 509 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 499 . ) IS GREATER THAN MAXIMUM OUTFLOW 487.) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 490 . ) IS GREATER THAN MAXIMUM OUTFLOW J 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 491.) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

*** *** *** **"* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ... ··e 
************** 

365 KK DETPB STORAGE 

************** 
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• 369 KO 

370 RS 

371 SV 

372 SQ 

373 SE 

PEAK FLOW 

+ (CFS) 

+ 199 . 

PEAK STORAGE 

+ (AC-FT) 
154. 

PEAK STAGE 

. + (FEET) 
6 . 92 

PEAK FLOW 

+ (CFS) 

+ 196 . 

PEAK STORAGE 

+ (AC- FT) 
151. 

PEAK STAGE 

+ (FEET) 
6 . 77 

PEAK FLOW 

+ (CFS) 

• 182 . 

PEAK STORAGE 

+ (AC-FT) 
138 . 

PEAK STAGE 

OUTPUT CONTROL VARIABLES 
IPRNT 3 
IPLOT 0 
QSCAL 0 . 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP STOR 
RSVRIC . 00 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 

NUMBER OF SUBREACHES 
TYPE OF INITIAL CONDITION 
INITIAL CONDITION 

X . 00 WORKING R AND D COEFFICIENT 

STORAGE . 0 21.9 43 . 9 66 .1 

DI SC!<ARGE 0 . 15 . 60 . 119 . 

ELEVATION . 00 1.00 2 . 00 3 . 00 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA . 0 SQ MI 

TIME MAXIMU~ AVERAGE FLOW 
6-HR 24-HR 72-HR 

(HR) 
(CFS) 

17 . 33 195 . 139 . 51. 
(INCHES) . 266 . 759 . 837 

(AC-FT) 97 . 276 . 304 . 

TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

(HR) 
17 . 33 150. 97 . 39 . 

TIME MAXIMUM AVERAGE STAGE 
6-HR 24 - HR 72-HR 

(HR) 
17 . 33 6 . 74 4 . 39 1. 77 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 1. 0 SQ MI 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(HR) 
(CFS) 

17 . 42 191. 137 . 50 . 
(INCHES) . 261 . 746 .823 

(AC-FT) 95 . 271. 299 . 

TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

(HR) 
17 . 42 147 . 95 . 38 . 

TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

(HR) 
17 . 42 6 . 60 4 . 29 1. 73 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 5 . 0 SQ MI 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(HR) 
(CFS) 

17 . 75 179 . 128 . 47 . 
(INCHES) . 244 . 697 . 767 

(AC-IT ) 89 . 253 . 279 . 

TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

(HR) 
17 . 75 134 . 86. 35 . 

TIME MAXIMUM AVERAGE STAGE 

88 . 4 110 . 8 

173 . 176 . 

4 . 00 5.00 

166 . 58-HR 

22 . 
. 848 
308 . 

166 . 58-HR 

17 . 

166 . 58-HR 

. 78 

166 . 58-HR 

22 . 
. 833 
303 . 

166 . 58-HR 

17 . 

166 . 58-HR 

. 77 

166 . 58-HR 

20 . 
. 776 
282 . 

166 . 58-HR 

15 . 
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+ 

+ 

+ 

+ 

+ 

+ 

+ 

(FEET) 
6.19 

PEAK FLOW 

(CFS) 

176 . 

PEAK STORAGE 

(AC-FT) 
119 . 

PEAK STAGE 

(FEET) 
5 . 34 

PEAK FLOW 

(CFS) 

174. 

PEAK STORAGE 

+ (AC-FT) 
96 . 

PEAK STAGE 

+ (FEET) 
4 . 36 

PEAK FLOW 

+ (CFS) 

+ 169 . 

PEAK STORAGE 

+ (AC-FT) 
87 . 

PEAK STAGE 

+ (FEET) 
3.92 

PEAK FLOW 

+ (CFS ) 

(HR) 
17 . 75 

TIME 

(HR) 

17 . 67 

TIME 

(HR) 
17 . 75 

TIME 

(HR) 
17 . 83 

TIME 

(HR) 

17 . 58 

TIME 

(HR) 
17 . 67 

TIME 

(HR) 
17 . 67 

TIME 

(HR) 

17 . 75 

TIME 

(HR) 
17 . 75 

TIME 

(HR) 
17 . 75 

TIME 

(HR) 

6- HR 24-HR 72- HR 166.58-HR 

6 . 04 3 . 91 1. 58 . 70 

CUMULATIVE AREA = 6.81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 10 . 0 SQ MI 

MAXIMUM AVERAGE FLOW 
6-HR 24 - HR 72-HR 166 . 58-HR 

(CFS) 
176. 117. 43 . 19. 

(INCHES) .241 . 637 .699 . 703 
(AC-FT) 87. 231. 254 . 255 . 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

115 . 73 . 30 . 13 . 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166.58-HR 

5 . 19 3 . 32 1. 36 .59 

CUMULATIVE !'.REA = 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 20 . 0 SQ MI 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

(CFS) 
173 . 102 . 37 . 16 . 

(INCHES) . 237 . 557 . 614 . 619 
(AC-FT) 86 . 202 . 223 . 225 . 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

93. 60 . 25. 11 . 

MAXIMUM AVERAGE STAGE 
6-HR 24 -HR 72-HR 166 . 58-HR 

4 . 20 2 . 74 1.15 . 50 

CUMULATIVE AREA = 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 30 . 0 SQ MI 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166.58-HR 

(CFS) 
161. 93 . 35 . 15 . 

(INCHES) . 220 . 510 .566 . 570 
(AC-FT) 80 . 185 . 206 . 207 . 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166.58-HR 

84 . 56 . 24 . 10 . 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

3 . 79 2 . 53 1.07 . 47 

CUMULATIVE AREA = 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 4 0 . 0 SQ MI 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

, 
Page 19 of 26 
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156 . 18 . 25 149 . 87 . 32 . 14 . 
(INCHES) . 204 . 476 . 532 . 536 

(AC-IT) 74 . 173 . 193 . 195 . 

PEAK STORAGE TI ME MAXIMUM AVERAGE STORAGE 
6- HR 24-HR 72- HR 166 . 58-HR 

+ (AC-FT) (HR) 
81. 18 . 17 79 . 53 . 23 . 10 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58- HR 

+ (FEET) (HR) 
3 . 69 18 . 25 3 . 56 2 . 42 1. 03 . 45 

CUMULATIVE AREA = 6 . 81 SQ MI 

* ** *** 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 50 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72 - HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 14 6. 18 . 50 140 . 82 . 31. 13 . 
(INCHES) . 192 . 450 . 505 . 509 

(AC-IT) 70 . 164 . 183 . 185 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72 - HR 166 . 58 - HR 

+ (AC-FT) (HR) 
77 . 18 . 50 75 . 51. 22 . 10 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24 - HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
3 . 51 18 . 50 3 . 40 2 . 33 1. 00 . 4 4 

• CUMULATIVE AREA = 6. 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 60 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 140 . 18 . 75 134 . 79 . 30 . 13 . 
(INCHES) . 183 . 432 . 487 . 491 

(AC-IT) 67 . 157 . 177 . 178. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (AC - FT) (HR) 
75 . 18 . 75 72 . 50 . 21. 9 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72 - HR 166 . 58-HR 

+ (FEET) (HR) 
3 . 39 18 . 75 3 . 28 2 . 27 . 98 . 4 3 

CUMULATIVE AREA = 6 . 81 SQ MI 

*** *** 

INTERPOLATED HYDROGRAPH AT DETPB 

PEAK FLOW TIME MAXIMU!1 AVERAGE FLOW 
6-HR 24-HR 72-HR 166.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 179. 17 . 75 178 . 123 . 4 5 . 20 . 
(INCHES) . 243 . 670 . 737 . 744 

(AC-IT) 88 . 243 . 268 . 270 . 

•• CUMULATIVE AREA = 6 . 81 SQ MI 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS , AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
OPERATION STATION FLOW PEAK 

+ 6-HOUR 24-HOUR 72-HOUR 

--------------~Page20of26 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 
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HYDROGRAPH AT 
+ E7 820 . 12 . 92 182. 56 . 19 . 

DIVERSION TO 
+ RETE? 820 . 12 . 92 159 . 43 . 14 . 

HYDROGRAPH AT 
+ DIVE? 234 . 13 . 67 43. 13 . 4 . 

ROUTED TO 
+ E7STOR l. 25 . 67 l. l. 0 . 

ROUTED TO 
+ E7E6 l. 30 . 00 l. l. 0 . 

HYDROGRAPH AT 
+ E6B 2187 . 12 . 58 400 . 132 . 44 . 

DIVERSION TO 
+ RETE6B 2187 . 12 . 58 326 . 91. 30 . 

HYDROGRAPH AT 
+ DIVE6B 897 . 13 . 00 131. 41. 14 . 

HYDROGRAPH AT 
+ EB 901. 12 . 75 180 . 57 . 19 . 

DIVERSION TO 
+ RETEB 901. 12 . 75 149 . 41. 14. 

HYDROGRAPH AT 
+ DIVES 378 . 13 . 25 52 . 16 . 5 . 

ROUTED TO 
+ E8E6 191. 14 . 00 50 . 16 . 5 . 

3 COMBINED AT 
+ CPE6 897 . 13.00 176 . 57 . 19 . 

DIVERSION TO 
+ DRE9 104 . 13 . 00 3 . l. 0 . 

HYDROGRAPH AT 
+ DE6S 788 . 13 . 00 169 . 55 . 18 . 

ROUTED TO 
+ E6E15 497 . 13 . 58 165 . 55 . 18 . 

HYDROGRAPH AT 
+ E5B 447 . 12 . 25 57 . 19 . 6 .. 

DIVERSION TO 
+ RETE5B 447 . 12 . 25 45. 13 . 4 . . 

HYDROGRAPH AT 
+ DIVE5B 204 . 12 . 50 21. 7. 2 . 

ROUTED TO 
+ E5E14B 89 . 12 . 92 20 . 7 . 2. 

HYDROGRAPH AT 
+ E14B 884 . 12 . 25 109 . 36 . 12 . 

DIVERSION TO 
+ RET14B 884 . 12 . 25 88 . 24 . 8 . 

HYDROGRAPH AT 
+ DIV14B 372 . 12 . 50 37 . 12 . 4. 

2 COMBINED AT 
+ CP14B 371 . 12 . 50 57 . 18 . 6. 

ROUTED TO 
+ E14E15 210 . 12.67 56 . 18 . 6. 

HYDROGRAPH AT 
+ E15 1096 . 12 . 33 154 . 51. 17 . 

DIVERSION TO 
+ RETE15 1096 . 12 . 33 122 . 34 . 11 . 

HYDROGRAPH AT 
+ DIVE15 431. 12 . 67 54 . 17 . 6 . 

3 COMBINED AT 
+ CPE15A 638 . 13 . 58 256 . 87 . 29 . 

HYDROGRAPH AT 
+ DRE9 104 . 13 . 00 3 . l. 0 . 

ROUTED TO 
+ RTE6E9 26 . 13 . 42 3 . l. 0 . 
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. 81 
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HYDROGRAPH AT 
E9 968 . 12 . 42 147 . 48 . 16. . 72 

DIVERSION TO 
+ RETE9 968 . 12 . 4 2 118 . 33 . 11. . 72 

HYDROGRAPH AT 
+ DIVE9 372 . 12 . 75 4 9 . 15 . 5 . . 72 

2 COMBINED AT 
+ CPE9 372 . 12 . 75 52 . 16 . 5 . 1. 07 

DIVERSI ON TO 
+ DRR5 195. 12 . 75 9 . 2 . 1. 1. 07 

HYDROGRAPH AT 
+ DE9S 176 . 12 . 75 43 . 14 . 5 . 1. 07 

ROUTED TO 
+ E9E16 121. 13 . 25 41. 14 . 5 . 1.07 

HYDROGRAPH AT 
+ DRR5 195 . 12 . 75 9 . 2 . 1. 1. 07 

HYDROGRAPH AT 
+ RS 546 . 12 . 50 72 . 21. 7 . .so 

DIVERSION TO 
+ RETR5 4. 4 . 67 2 . 1. 0 . . 50 

HYDROGRAPH AT 
+ DIVR5 546. 12 . 50 72 . 21 . 7 . . 50 

2 COMBINED AT 
+ CPR5 545 . 12 . 50 81. 23 . 8 . 1. 07 

ROUTED TO 
+ R5R8 472. 12 . 92 81. 23 . 8 . 1. 07 

HYDROGRAPH AT 
R8 741. 12 . 4 2 115 . 39 . 13 . . 55 

DIVERSION TO 
RETR8 741. 12 .4 2 91. 25 . 8 . . 55 

HYDROGRAPH AT 
+ DIVR8 366 . 12 . 67 42 . 13 . 4 . . 55 

2 COMBINED AT 
+ CPR8 732 . 12 67 119 . 36 . 12 . 1. 62 

ROUTED TO 
+ R8E16 649 . 13 00 119 . 36 . 12 . 1 . 62 

HYDROGRAPH AT 
+ E16 582 . 12 . 33 79 . 26 . 9 . . 40 

DIVERSION TO 
+ RETE16 582 . 12 . 33 64 . 18 . 6 . . 40 

HYDROGRAPH AT 
+ DIVE16 213 . 12 . 58 26 . 8 . 3 . . 40 

3 COMBINED AT 
+ CPE16 721. 13 . 00 180 . 56 . 19 . 2 . 52 

ROUTED TO 
+ E16E15 679 . 13 . 33 177 . 56 . 19 . 2 . 52 

2 COMBINED AT 
+ CPE15 1161. 13 . 50 405 . 136 . 45 . 6 . 81 

ROUTED TO 
+ DETPB 179 . 17 . 75 178 . 123 . 45 . 6 . 81 

ROUTED TO 
+ E1524B 179 . 17 . 83 178 . 123 . 45 . 6 . 81 

HYDROGRAPH AT 
+ E25 1038 . 12 . 50 184 . 60 . 20 . . 93 

DIVERSION TO • HYDROGRAPH AT 

RETE25 1038 . 164 . 45 . 12 . 50 15 . . 93 

+ DIVE25 240 . 13 . 17 46 . 15 . 5 . . 93 

HYDROGRAPH AT 
+ E24B 788 . 12 . 25 100 . 32 . 11 . . 46 

DIVERSION TO 
+ RET24B 788 . 12 . 25 81. 22 . 7 . . 46 
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HYDROGRAPH AT 
+ DIV24B 274 . 12 . 58 32 . 10 . 3 . 

3 COMBINED AT 
+ CPE24B 243 . 14 . 42 219 . 140 . 51. 

ROUTED TO 
+ E24E28 242 . 14 . 67 218 . 140 . 51. 

HYDROGRAPH AT 
+ E28B 773 . 12 . 4 2 116. 37 . 12 . 

DIVERSION TO 
+ RET28B 773 . 12.42 95 . 26 . 9 . 

HYDROGRAPH AT 
+ DIV28B 316 . 12 . 75 35 . 11. 4 . 

HYDROGRAPH AT 
+ E29 1237 . 12 . 50 203 . 66 . 22 . 

DIVERSION TO 
+ RETE29 1237 . 12 . 50 164 . 45 . 15. 

HYDROGRAPH AT 
+ DIVE29 57:i . 12 . 83 66 . 21. 7 . 

3 COMBINED AT 
+ CPE28B 539 . 12 . 92 279 . 163 . 58 . 

ROUTED TO 
+ E28E31 400 . 13 . 25 274 . 162 . 58. 

HYDROGRAPH AT 
+ E31 964 . 12 . 42 157 . 52 . 17. 

DIVERSION TO 
+ RETE31 964. 12 . 42 125 . 35 . 12 . 

HYDROGRAPH AT 
+ DIVE31 402 . 12 . 83 54 . 17 . 6 . 

2 COMBINED AT 
+ CPE31A 495 . 13 . 25 306 . 174 . 62 . 

HYDROGRAPH AT 
+ E32 404 . 12.25 48 . 16 . 5 . 

DIVERSION TO 
+ RETE32 404 . 12.25 38 . 11 . 4 . 

HYDROGRAPH AT 
+ DIVE32 136 . 12 . 50 17 . 5 . 2 . 

ROUTED TO 
+ E32E31 68 . 12 . 92 16 . 5 . 2 . 

2 COMBINED AT 
+ CPE31 524 . 13 . 25 318 . 178 . 64 . 

ROUTED TO 
+ E31E30 427 . 13 . 75 312 . 177 . 63 . 

HYDROGRAPH AT 
+ E30B 844 . 12 . 83 186 . 58 . 19 . 

DIVERSION TO 
+ RET30B 844 . 12 . 83 151. 41. 14 . 

HYDROGRAPH AT 
+ DIV30B 401. 13 . 33 55 . 17 . 6 . 

2 COMBI NED AT 
+ CPE30 571 . 13 . 75 348 . 187 . 67 . 

ROUTED TO 
+ E30E26 551. 13 . 83 345 . . 187 . 67 . 

HYDROGRAPH AT 
+ E26B 415 . 12 . 33 56 . 18 . 6 . 

DIVERSION TO 
+ RET26B 415 . 12 . 33 45 . 12 . 4 . 

HYDROGRAPH AT 
+ DIV26B 14 6 . 12 . 67 17. 5 . 2 . 

2 COMBINED AT 
+ CPE26 559 . 13 . 83 351. 189 . 68 . 

ROUTED TO 
+ E26E33 463 . 14 . 50 342 . 189 . 68 . 

Page 23 of 26 

. 4 6 

8 . 20 

8 . 20 

. 54 

. 54 

. 54 

1 . 00 

1.00 

1.00 

9 . 74 

9 . 74 

. 81 

. 81 

. 81 

10 . 55 • . 25 

. 25 

. 25 

. 25 

10 . 80 

10 . 80 

. 88 

. 88 

. 88 

11 . 68 

11 . 68 

. 26 

. 26 

. 26 • 
11 . 94 

11.94 



K:\PHX_ WaterResou rces\091131 024\Drainage\Hydrology\HEC-1 \Ait2-KH.out 
Printed at 09:00on 28 Aug 2014 ------------------~--------~P. ~age24of26 .+ HYDROGRAPH AT 

E33B 1304 . 12 . 33 183 . 59 . 20 . . 85 

• 

DIVERSION TO 
+ RET33B 1304 . 12 . 33 14 9 . 41. 14 . . 85 

HYDROGRAPH AT 
+ DIV33B 526 . 12 . 67 57 . 18 . 6 . . 85 

2 COMBINED AT 
+ CPE33B 483 . 14 . 58 361. 199 . 72 . 12 . 79 
1 

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME 
PEAK PEAK 

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN) 

FOR STORM = 1 STORM AREA ( SQ MI ) = . 00 
E1524B MANE 5 . 00 199 . 12 1045 . 00 . 85 5 . 00 199.12 1045 . 00 . 85 

CONTINUITY SUMMARY (AC-FT) - INFLOW= . 3078E+03 EXCESS= . OOOOE+OO OUTFLOW= . 3078E+03 BASIN STOR~GE= . 7116E-02 PERCENT ERROR= . 0 

FOR STORM = 2 STORM AREA ( SQ MI) = 
E1524B MANE 5 . 00 195 . 58 

1. 00 
1050 . 00 . 83 5 . 00 195.58 1050 . 00 . 83 

CONTINUITY SUMMARY (AC-FT) -INFLOW= . 3025E+03 EXCESS= . OOOOE+OO OUTFLOW= . 3025E+03 BASIN STORAGE= . 7037E-02 PERCENT ERROR= . 0 

FOR STORM= 3 STORM AREA (SQ MI) = 
E1524B MANE 5 . 00 181 . 59 

5 . 00 
1070 . 00 . 78 5 . 00 181.59 1070 . 00 . 78 

CONTINUITY SUMMARY (AC-FT) - INFLOW= . 2818E+03 EXCESS= . OOOOE+OO OUTFLOW= . 2818E+03 BASIN STORAGE= . 6933E-02 PERCENT ERROR= . 0 

FOR STORM = 4 STORM AREA ( SQ MI) = 
E1524B MANE 5 . 00 176 . 34 

10 . 00 
1070 . 00 . 70 5 . 00 176 . 34 1070 . 00 . 70 

CONTINUITY SUMMARY (AC-FT) -INFLOW= . 2555E+03 EXCESS= . OOOOE+OO OUTFLOW= . 2555E+03 BASIN STORAGE= . 6368E-03 PERCENT ERROR= . 0 

FOR STORM= 5 STORM AREA (SQ MI) = 
El524B MANE 5 . 00 174 . 08 

20 . 00 
1065 . 00 . 62 5 . 00 174 . 08 1065 . 00 . 62 

CONTINUITY SUMMARY (AC-FT) -INFLOW= . 2247E+03 EXCESS= . OOOOE+OO. OUTFLOW= . 2247E+03 BASIN STORAGE= . 6066E- 03 PERCENT ERROR= . 0 

FOR STORM= 6 STORM AREA (SQ MI) = 
E1524B MANE 5 . 00 168.82 

30 . 00 
1070 . 00 . 57 5 . 00 168 . 82 1070 . 00 . 57 

CONTINUITY SUMMARY (AC-FT) - INFLOW= . 2071E+03 EXCESS= . OOOOE+OO OUTFLOW= . 2071E+03 BASIN STORAGE= . 6004E- 03 PERCENT ERROR= . 0 

FOR STORM = 7 STORM AREA ( SQ MI) = 
E1524B MANE 5.00 156 . 05 

40 . 00 
1100 . 00 . 54 5 . 00 156 . 05 1100. 00 . 54 

CONTINUITY SUMMARY (AC-FT) -INFLOW= . 1947E+03 EXCESS= . 0000E+00 OUTFLOW= . 1947E+03 BASIN STORAGE= . 5998E-03 PERCENT ERROR= . 0 

FOR STORM = 8 STORM AREA ( SQ MI ) = 
E1524B MANE 5 . 00 146 . 46 

50 . 00 
1115 . 00 . 51 5 . 00 146 . 46 1115 . 00 . 51 

CONTINUITY SUMMARY (AC-FT) - INFLOW= . 1850E+03 EXCESS= . OOOOE+OO OUTFLOW= . 1850E+03 BASIN STORAGE= . 6009E-03 PERCENT ERROR= . 0 

FOR STORM = 9 STORM AREA (SQ MI) = 60 . 00 
E1524B MANE 5 . 00 140.00 1130 . 00 . 49 5 . 00 140 . 00 1130 . 00 . 49 

CONTINUITY SUMMARY (AC-FT) -INFLOW= . 1783E+03 EXCESS= . 0000E+00 OUTFLOW= . 1783E+03 BASIN STORAGE= . 6007E-03 PERCENT ERROR= . 0 

• SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION E7STOR 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 . ... •• .......• . 
ELEVATION 
STORAGE 
OUTFLOW 

INITIAL VALUE 
1566 . 00 

0 . 
0 . 

SPILLWAY CREST 
1574 . 00 

607 . 
104 . 

TOP OF DAM 
1574 . 00 

607 . 
104 . 
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RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF .e 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF W. S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 1567 . 20 . 00 27 . 1 . . 00 25 . 75 . 00 

PLAN 2 .......... .... . INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0 . 607. 607 . 
OUTFLOW 0. 104 . 104 . 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF W. S. ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1. 00 1567 . 17 . 00 27 . 1. . 00 25 . 75 . 00 

PLAN 3 ... . . . . . . . .. ... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0 . 607 . 607 . 
OUTFLOW 0 . 104 . 104 . 

RATI.O MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF W. S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1. 00 1567.06 . 00 24 . 0 . . 00 26 . 00 . 00 

PLAN 4 ........ . .. . . . . INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574.00 1574 . 00 
STOR!\GE 0 . 607. 607 . 
OUTFLOW 0 . 104 . 104 . 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE • PMF W. S. ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 1566 . 91 . 00 21. 0 . . 00 . 00 . 00 

PLAN 5 .. . ..... . ...... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0. 607 . 607 . 
OUTFLOW 0. 104 . 104 . 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF W. S. ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 1566 . 72 . 00 16 . 0 . . 00 . 00 . 00 

PLAN 6 ... . . . . ........ INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEV.!\TION 1566 . 00 1574 . 00 1574 . 00 
STOR!\GE 0 . 607 . 607 . 
OUTFLOW 0. 104 . 104 . 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
QF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF W. S. ELEV OVER DAH AC-FT CFS HOURS HOURS HOURS 

1. 00 1566 . 61 . 00 14 . 0 . . 00 . 00 . 00 

PLAN 7 . . . . . . .. . . . .... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0 . 607 . 607 . 
OUTFLOW 0 . 104 . 104 . 

RATIO MAXIMUM MAXI Mill! MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF W.S . ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1 . 00 1566.53 . 00 12 . 0 . . 00 . 00 . 00 • PLAN .. . .......... . . INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566. 00 1574 . 00 1574 . 00 
STORAGE 0 . 607 . 607 . 
OUTFLOW 0 . 104 . 104 . 
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• RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF W. S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1. 00 1566 . 47 . 00 11 . 0 . . 00 . 00 . 00 

PLAN 9 .......... . ... . INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0 . 607 . 607 . 
OUTFLOW 0 . 104 . 104 . 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF W. S . ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1. 00 1566 . 43 . 00 10 . 0 . . 00 . 00 . 00 

*** NORMAL END OF HEC-1 *** 

• 

• 
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!** ************** **** ** ** ** ************* ** ****** ********* ************************ 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
JUN 1998 

VERSION 4 . 1 

RUN DATE 28AUG14 TIME 09 : 02 : 10 

U. S . ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS , C.~IFORNIA 95616 

( 916) 756-1104 
-

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

X X xxxxxxx xxxxx X 

X X X X X XX 
X X X X X 
XX XX XXX xxxx X XXX XX X 
X X X X X 
X X X X X X 
X X xxxxxxx xxxxx XXX 

THIS PROGRPM REPLACES ALL PREVIOUS VERSIONS OF HEC- 1 KNOWN AS HEC1 (JAN 73) , HEClGS, HEClDB, 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 RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81 . THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS : DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS :WRI TE STAGE FREQUENCY , 
DSS : READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE :GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE : NEW FINITE DIFFERENCE AlGORITHM 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

HEC - 1 INPUT 

ID ..... . . 1. .. .. .. 2 . ... .. . 3 . .. . . . . 4 . . . .... 5 . ... ... 6 ... .. .. 7 .. ..... 8 . . ..... 9 ...... 10 

Pecos Road Channel and Basin Design Concept Report 
Alternative Analysis 
Future Conditions 

Alternative 3 : Storm drain from the Pecos Basin to the Ellsworth Channel 

Prepared fo r the Flood Control District of Maricopa County 
District Project Number FCD 2014C001 

Prepared by Kimley-Horn and Associates , Inc . 
Kimley Horn Project Number 091131024 
August 2014 

Model based on the East Mesa Area Drainage Master Plan Update (EMADMPU) 
for Alternative 1 . The mode.l was revised to include only those areas 
contributing t o t he Ellsworth Channel . 

List of Changes : 
- Basin DIVPB at Pecos Rd and Meridian was changed from a diversion card 

to a storage routing card with stage-storage- di scharge data ; the name 
was changed from DIVPB to DETPB to reflect the change . 

- Routing reach from CPR9 to CPR8 was eliminated 
- Powerline section of the model was deleted (all subbasins north of the 

future SR24 alignment) . 
- All subbasins south and east of R5 and R8 have been deleted . 
- All comments from the Eas t Mesa Area Drainage Master Plan Update that do 

pe r tain to the Ellsworth Channel model have been deleted . 
- Area has been adjusted on HC cards to account for reduction in area due 

retention diversions . 

************************************** ********************************* 
**** ** ** ** * ********* * ****** EAST MESA ADMPU ******** ******************* 
******** ** ** ** **************** ***************************************** 

PROJECT : 
CLIENT : 

EAST MESA AREA DRAI NAGE MASTER PLAN UPDATE 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

PREPARED BY : ENTELLUS , INC . 
PROJECT NO : FCD 2011C017 ENTELLUS 310 . 057 
MODIFIED DATE : 9/12/2012 
MODELER : RLJ 

STORM : 100- YEAR 24-HOUR 

ALTERNATIVE : 

PAGE 

• 10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

ID 
I D 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

DEVELOPMENT CONDI TIONS : FUTURE LAND USE 
INCREASED FUTURE RETENTION (2 . 19->2 . 70 IN) . 

PROPOSED INFRASTRUCTURE : MOUNTAIN CHANNEL AND RETENTION BASIN 
MERIDIAN CHANNEL 
PECOS CHANNEL 
MERIDIAN AND PECOS RETENTION BASIN 
GERMANN CHANNEL 



• 

• 
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LINE 

56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 

93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 

LINE 

109 
110 
111 

112 
113 
114 
115 
116 
117 
118 
119 
120 

121 
122 
123 
124 
125 

126 
127 
128 
129 
130 
131 

HEC-1 INPUT PAGE 2 

ID ... . ... 1. . . . ... 2 . . ..... 3 . ...... 4 . .... . . 5 ... . ... 6 ....... 7 ..... . . 8 . . .. ... 9 ...... 10 

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
IT 5 
IN 15 
IO 5 

MODIFICATION 1 : RETENTION VOLUMES WERE INCREASED TO 
100-YEAR, 2- HOUR NOAA 2 RAINFALL WITH 80% EFFECTIVE 
VOLUME vli THI N THE CITY OF MESA AND TOWN OF QUEEN CREEK FOR THE F 

SUBBASINS : 

E28B 
E31 

E29 
E32 

E30B 
E33B 

MODIFICATION 4 : MERIDIAN CHANNEL (SOUTH OF PECOS) : CPR8 
RETOUTED TO COMBINE NORTH UP MERIDIAN ROAD TO COMBINE 
WITH CPE16 AND FOLLOW THE EXISTING FLOW PATH TO 
PROPOSED RETENTION AT MERIDIAN AND PECOS . 

MODIFICATION 5 : PECOS CHANNEL (WEST OF MERIDIAN) : CPE24B WAS MODIFIED TO 
COMBINE v/I TH E25 AND WAS ROUTED ON PECOS ROAD . CPE29 
WAS MODIFIED TO COMBINE WITH E29 . NEW ROUTES WERE 
DEFINED ON PECOS ROAD . 

MODIFI CATION 6 : MERIDIAN AND PECOS OFFLINE RETENTI ON : ADDED DIVERSI ON 
DIVPB AFIER CPE15 WI TH A BYPASS FLOW OF 265 CFS 

*********************************************************************** 
*************************** EAST MESA ADMPU *************************** 
*********************************************************************** 

FUTEMADMP24 201 10519 - EMADMPU 24 - hr Future Conditions 20110519 
Flood Control Di strict of Maricopa County 
100 YEAR 
24 Hour Storm 
Unit Hydrograph : S-Gr aph 
08/05/2011 
**************************************************************** 
12Aug14 2000 2000 

*DIAGRAM 

JD 3 . 579 0 . 0001 
PC 0 . 000 0 . 002 0 . 005 0 . 008 0 . 011 0 . 014 0 . 017 0 . 020 0 . 023 0 . 026 
PC 0. 029 0 . 032 0 . 035 0 . 038 0 . 041 0 . 044 0 . 048 0 . 052 0 . 056 0 . 060 
PC 0 . 064 0 . 068 0 . 072 0 . 076 0 . 080 0.085 0 . 090 0 . 095 0 . 100 0 . 105 
PC 0. 110 0 . 115 0 . 120 0 . 126 0 . 133 0 . 140 0 . 147 0 . 155 0 . 163 0 . 172 
PC 0 . 181 0 . 191 0 . 203 0 . 218 0 . 236 0 . 257 0 . 283 0 . 387 0 . 663 0 . 707 
PC 0 . 735 0 . 758 0 . 776 0 . 791 0 . 804 0 . 815 0 . 825 0 . 834 0 . 842 0 . 849 
PC 0 . 856 0 . 863 0 . 869 0 . 875 0 . 881 0 . 887 0 . 893 0 . 898 0 . 903 0 . 908 
PC 0 . 913 0 . 918 0 . 922 0 . 926 0 . 930 0 . 934 0 . 938 0. 942 0 . 946 0 . 950 
PC 0.953 0 . 956 0 . 959 0 . 962 0 . 965 0.968 0 . 971 0 . 974 0 . 977 0 . 980 
PC 0 . 983 0 . 986 0 . 989 0 . 992 0 . 995 0 . 998 1 . 000 
JD 3 . 561 1.0 
JD 3 . 490 5 . 0 
JD 3 . 400 10 . 0 
JD 3 . 286 20 . 0 
JD 3. 221 30.0 

HEC-1 INPUT PAGE 3 

ID . . ... . . 1 .. ..... 2 . . ... . . 3 .. . .... 4 .... ... 5 ..... . . 6 ...... . 7 . .. .... 8 . . . . . . . 9 . . ... . 10 

JD 3 . 175 40 . 0 
JD 3 . 139 50 . 0 
JD 3 . 114 60 . 0 

KK E7 BASIN 
KM Runoff from subbasin E7 
BA 1.124 
LG 0 . 24 0 . 26 5 . 10 0 . 32 35 
UI 0 64 64 102 224 281 328 369 416 477 
UI 561 725 814 670 575 512 449 390 339 300 
UI 226 159 113 106 99 64 64 46 20 20 
UI 20 20 20 20 20 20 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DIVE7 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
DT RETE7 85 . 5 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0.0 0 . 0 0.0 

KK E7STOR STORAGE 
RS 1 STOR 
SV 22 . 82 34 . 23 45 . 64 78 . 34 111. 03 143 . 72 176 . 42 230 . 23 284 . 04 
SQ 1 . 75 5 . 50 11 . 00 17 . 70 25 . 70 34 . 20 43 . 00 51.70 
SE 1566 . 0 1567 . 00 1567 . 50 1568 . 00 1568 . 50 1569 . 00 1569 . 50 1570 . 00 1570 . 50 1571. 00 
ST 1574 . 0 10000 . 0 3 . 0 1.5 
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132 
133 
134 
135 
136 
137 

138 
139 
140 
141 
142 
143 
144 
145 
146 

LINE 

147 
148 
14 9 
150 
151 

152 
153 
154 
155 
156 
157 
158 
159 
160 

161 
162 
163 
164 
165 

166 
167 
168 
169 
170 
171 

172 
173 
174 
175 

176 
177 
178 
179 
180 

181 
182 
183 
184 
185 
186 

LINE 

187 
188 
189 
190 
191 
192 
193 
194 
195 

KK E7E6 ROUTE 
KM Route outfall from E7STOR to CPE6 
RS 23 FLOW 
RC 0 . 035 0 . 030 0 . 030 16362 0 . 0062 5 . 50 
RX 0 . 00 500 . 00 980 . 00 1003.00 1007.00 1031. 00 1511 . 00 2011.00 
RY 5 . 50 4 . 50 4 . 00 1. 00 1.00 4 . 00 4 . 50 5 . 50 

KK E6B BASIN 
KM Runoff from subbasin E6B 
BA 1. 949 
LG 0.14 0 . 25 6 . 00 0 . 24 59 
UI 0 174 277 677 898 1079 1330 1853 2099 1602 
UI 1321 1068 853 594 331 288 192 162 53 53 
UI 53 53 53 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT 

ID . ... . . . 1. . ..... 2 ....... 3 . .... .. 4 .... .... 5 . . ..... 6 . . . . . .. 7 ....... 8 .. . .... 9 ...... 10 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
KM 
DT 
DI 
DQ 

* 

KK 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
KM 
HC 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
RS 
RC 
RX 
RY 

DIVE6B DIVERT 
Divert the required retention volume for the subbas i n out of the model 

RETE6B 179.9 0 . 0 
0.0 10000 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0 . 0 10000 . 0 0.0 0.0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 

E8 BASIN 
Runoff from subbasin E8 

1.099 
0 . 21 0 . 25 4 . 50 0. 4 4 39 

0 75 75 201 313 383 441 514 604 798 
955 771 649 563 475 401 337 241 145 127 
114 75 75 28 23 23 23 23 23 23 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

DIVES DIVERT 
Divert the required retention volume for the subbasin out of the model 
RETE8 80 . 9 0 . 0 

0 . 0 10000 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

E8E6 ROUTE 
Route runoff from subbasin E8 that is not retained to CPE6 

9 FLOW 
0.060 0 . 035 0 . 060 9833 0 . 0052 5 . 50 

0 . 00 500 . 00 980 . 00 1003 . 00 1007 . 00 1031. 00 1511 . 00 2011 . 00 
5 . 50 4.50 4.00 1. 00 1.00 4 . 00 4 . 50 5 . 50 

CPE6 COMBINE 
Combine routed flow from E7STOR and subbasin E8 with unretained runoff from 
subbasin E6B . 

3 3 . 05 

DE6S DIVERT 
Flow split diversion, DRE9 to the south , DE6S to the west 
DRE9 0 . 0 0 . 0 

0 . 0 236 . 0 682 . 0 1141. 0 1670 . 0 2261 . 0 2886 . 0 0 . 0 0 . 0 0 . 0 
0 . 0 1.0 13 . 0 212 . 0 633 . 0 1096.0 1568 . 0 0 . 0 0 . 0 0 . 0 

E6E15 ROUTE 
Route remaining flow from flow split at DE6S west to CPE15A 

7 FLOW 
0 . 035 0.030 0 . 035 8259 0 . 0042 5 . 50 

950 . 00 975 . 00 991 . 00 1003 . 00 1007.00 1019 . 00 1030 . 00 1065.00 
5 . 50 4 . 50 4 . 00 1. 00 1. 00 4 . 00 4 . 50 5 . 50 

HEC-1 INPUT 

ID . . . ... . 1. . .... . 2 ....... 3 ....... 4 . . .. . . . 5 . . . ... . 6 . . . .... 7 ....... 8 ....... 9 ... . .. 10 

KK E5B BASIN 
KM Runoff from subbasin ESB 
BA 0 . 286 
LG 0 . 14 0 . 25 3 . 95 0 . 64 62 
UI 0 64 225 342 567 435 287 148 74 36 
UI 15 15 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

Page 3 of 30 
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PAGE 
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• 196 KK DIVE5B DIVERT 
197 KM Divert the required retention volume for the subbasin out of the model 
198 DT RETE5B 25 . 0 0 . 0 
199 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
200 DQ 0 . 0 10000 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

201 KK E5E14B ROUTE 
202 KM Route runoff f r om subbasin E5B that is not retained to CP14B 
203 RS 5 FLOW 
204 RC 0. 035 0 . 030 0 . 035 6256 0 . 0054 5 . 50 
205 RX 950 . 00 985 . 00 991 . 00 1003 . 00 1007 . 00 1019 . 00 1025 . 00 1050 . 00 
206 RY 5 . 50 4 . 50 4 . 00 1. 00 1. 00 4 . 00 4 . 50 5 . 50 

207 KK El4B BASIN 
208 KM Runoff from subbasin El4B 
209 BA 0 . 528 
210 LG 0 . 14 0 . 25 5 . 60 0 . 29 60 
211 UI 0 125 435 667 1086 785 512 237 126 53 
212 UI 29 29 0 0 0 0 0 0 0 0 
213 UI 0 0 0 0 0 0 0 0 0 0 
2,14 UI 0 0 0 0 0 0 0 0 0 0 
215 UI 0 0 0 0 0 0 0 0 0 0 

216 KK DIV14B DIVERT 
217 KM Divert the required retention volume for the subbasin out of the model 
218 DT RET14B 48 . 4 0 . 0 
219 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
220 DQ 0.0 10000 . 0 0. 0 0 . 0 0 . 0 0 . 0 0 . 0 0. 0 0 . 0 0 . 0 

221 KK CP14B COMBINE 
222 KM Combine routed flow from E5B with unretained runoff from subbasin E14B . 
223 HC 2 

HEC-1 INPUT PAGE 6 

LINE ID ....... 1 ... .. .. 2 .. ... . . 3 . . . . .. . 4 . .. .. . . 5 ... . ... 6 . . .... . 7 ....... 8 .. . .. .. 9 ... .. . 10 

• 224 KK E14E15 ROUTE 
225 KM Route combined runoff from CP14B to CPE15A 
226 RS 2 FLOW 
227 RC 0 . 04 0 . 03 0 . 04 1840 0 . 0018 
228 RX 0 9 18 29 40 51 59 68 
229 RY 4 2 0 0 0 0 2 

230 KK E15 BASIN 
231 KM Runoff from subbasin E15 
232 BA 0 . 777 
233 LG 0 . 15 0.25 5 . 10 0 . 35 57 
234 UI 0 106 363 582 791 1239 1004 734 522 273 
235 UI 171 106 36 32 32 0 0 0 0 0 
236 UI 0 0 0 0 0 0 0 0 0 0 
237 UI 0 0 0 0 0 0 0 0 0 0 
238 UI 0 0 0 0 0 0 0 0 0 0 

239 KK DIVE15 DIVERT 
240 KM Divert the required retention volume for the subbasin out of the model 
241 DT RETE15 67 . 7 0 . 0 
242 DI 0.0 10000 . 0 0 . 0 0 . 0 0.0 0.0 0 . 0 0 . 0 0.0 0 . 0 
243 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 

244 KK CPE15A COMBINE 
245 KM Combine routed flow from split at CPE6 (DRE9, DE6S) and CP14B with unretained 
246 KM runoff from subbasin E15 . 
247 HC 3 4 . 29 

248 KK DRE9RETRIEVE 
249 KM Retrieve flow from split at DRE9 that goes to the south 
250 DR DRE9 

251 KK RTE6E9 ROUTE 
252 KM Route split flow from CPE6 (DRE9) south to CPE9 
253 RS 5 FLOW 
254 RC 0 . 035 0 . 030 0 . 025 2200 0 . 0035 6 . 00 • 255 RX 0.00 100 . 00 700.00 1050 . 00 1090 . 00 1110 . 00 1140 . 00 1240 . 00 
256 RY 0.00 6 . 00 4 . 00 1. 00 1. 00 5 . 00 6 . 00 6.00 

257 KK E9 BASIN 
258 KM Runoff from subbasin E9 
259 BA 0 . 723 
260 LG 0 . 14 0 . 25 5 . 40 0 . 30 58 
261 UI 0 88 253 450 585 836 1040 754 570 416 
262 UI 225 148 92 48 27 27 27 0 0 0 
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263 
264 
265 

LINE 

266 
267 
268 
269 
270 

271 
272 
273 
274 

275 
276 
277 
278 
279 

280 
281 
282 
283 
284 
285 

286 
287 
288 

289 
290 
291 
292 
293 
294 
295 
296 
297 

298 
299 
300 
301 
302 

LINE 

303 
304 
305 
306 

307 
308 
309 
310 
311 
312 

313 
314 
315 
316 
317 
318 
319 
320 
321 

322 
323 
32 4 
325 

UI 
UI 
UI 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

HEC- 1 INPUT 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

ID .. . ... . 1. .. . .. . 2 ....... 3 .. .• ... 4 . . ..... 5 . .... . . 6 ... . .. . 7 . . . ... . 8 .. .. . · .. 9 .. . ... 10 

DIVE9 DIVERT KK 
KM 
DT 
DI 
DQ 

Divert the required retention volume for the subbasin out of the model 
RETE9 65.4 0 . 0 

0 . 0 10000.0 0 . 0 0 . 0 
0 . 0 10000 . 0 0 . 0 0 . 0 

KK CPE9 COMBINE 

0.0 
0 . 0 

0 . 0 . 
0 . 0 

0 . 0 
0.0 

0 . 0 
0 . 0 

0.0 
0 . 0 

KM Combine routed flow from split at CPE6 (DRE9) with unretained runoff from 
KM subbasin E9 
HC 2 1 . 07 

KK DE9S DIVERT 
KM Flow split diversion, DRR5 to the south , DE9S to the west 
DT DRR5 0.0 0 . 0 
DI 0 . 0 78 . 0 163 . 0 440 . 0 936.0 1475 . 0 202 4. 0 0 . 0 0 . 0 
DQ 0 . 0 1.0 43 . 0 245 . 0 670 . 0 1157 . 0 1661.0 0 . 0 0 . 0 

KK E9E16 ROUTE 
KM Route remaining flOI< from flow split at DE9S west to CPE16 
RS 6 FLOW 
RC 0 . 035 0 . 030 0 . 035 6751 0 . 0040 5 . 50 
RX 950 . 00 985 . 00 991. 00 1003.00 1007 . 00 1019 . 00 1025 . 00 1060 . 00 
RY 5 . 50 4 . 50 4 . 00 1.00 1.00 4 . 00 4 . 50 5 . 50 

KK DRR5RETRIEVE 
KM Retrieve flow from split at DRRS that goes to the south 
DR DRRS 

KK R5 BASIN 
KM Runoff from subbas in R5 
BA 0 . 504 
LG 0 . 29 0 . 25 5 . 4 0 0 . 27 21 
UI 0 53 120 241 310 393 574 608 455 
UI 277 189 98 80 53 26 16 16 16 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK DIVRS DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
DT RETRS 1.0 0 . 0 
DI 0 . 0 10000 .0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

HEC-1 INPUT 

0 . 0 
0 . 0 

0 . 0 
0 . 0 

358 
16 

0 
0 
0 

0 . 0 
0 . 0 

ID .. . .... 1. . . . . . . 2 . . .. . .. 3 .. . . .. . 4 .. .. .. . 5 .. ... . . 6 . . . . . .. 7 .. . ... . 8 ....... 9 .. . ... 10 

KK CPR5 COMBINE 
KM Combine routed flow from split at CPE9 (DRR5) with unretained runoff from 
KM subbasin R5 
HC 2 1. 07 

KK R5R8 ROUTE 
KM Route combined runoff from CPR5 to CPR8 
RS 5 FLOW 
RC 0 . 040 0 . 035 0 . 040 6587 0 . 0043 5 . 00 
RX 966 . 00 986 . 00 994 . 00 1006 . 00 1012 . 00 1024 . 00 1032 . 00 1052 . 00 
RY 5 . 00 4 . 50 4 . 00 1. 00 l. 00 4 . 00 4 . 50 5 . 00 

KK R8 BASIN 
KM Runoff from subbasin R8 
BA 0 . 554 
LG 0 . 16 0 . 25 4 . 60 0 . 45 64 
UI 0 69 208 360 471 695 788 567 421 299 
UI 149 105 69 23 21 21 21 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DIVR8 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
DT RETR8 50 . 5 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

--..:..Page 5 of 30 
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326 

327 
328 
329 

330 
331 
332 
333 
334 
335 

336 
337 
338 
339 
340 
34 1 
342 
343 
344 

LINE 

345 
346 
347 
348 
349 

350 
351 
352 
353 

354 
355 
356 
357 
358 
359 

360 
361 
362 
363 
364 

365 
366 
367 
368 
369 
370 
371 
372 
373 

374 
375 
376 

377 
378 
379 
380 
381 
382 
383 
384 
385 

LINE 

386 
387 
388 

DQ 0 . 0 10000.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK CPR8 COMBINE 
KM Combine routed runoff from CPR5 with unretained runoff from subbasin R8 
HC 2 1 . 62 

KK R8E16 ROUTE 
KM Route combined flows from CPR8 to CPE16 in the proposed MERIDIAN SOUTH CHANNE 
RS 3 FLOW 
RC 0 . 03 0 . 04 0 . 03 2660 0 . 001 
RX 0 16 33 45 58 71 87 103 
RY 7 3 0 0 0 0 3 7 

KK El6 BASIN 
KM Runoff from subbasin El6 
BA 0. 396 
LG 0 . 15 0 . 25 5 . 10 0 . 35 57 
UI 0 58 224 342 4 97 684 480 338 207 100 
UI 64 26 18 18 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC- 1 INPUT 

ID . .. .... 1 .. . . .. . 2 . . . .. . . 3 . . . . . . . 4 .. . .. .. 5 .. . .... 6 .... . .. 7 ... .. .. 8 .. . .... 9 . . . . . . 10 

KK DIVE16 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
DT RETE16 35 . 1 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK CPE16 COMBINE 
KM Combine routed flow from split at CPE9 (DRR5, DE9S) and r outed flow from CPR8 
KM 
HC 

KK 
KM 
RS 
RC 
RX 
RY 

KK 
KM 

with unretained runoff from subbasin E16 . 
3 2 . 52 

El6El 5 ROUTE 
Route combined 

4 FLOW 
0 . 03 0 . 04 

0 16 
7 3 

CPE15 COMBINE 
Combine routed 

flows from CPE16 to CPE15 in the MERIDIAN SOUTH CHANNEL 

0 . 03 
33 

0 

4120 0 . 001 
4 4 56 

0 0 
68 

0 
84 

3 
100 

7 

flows from CPE16 in the MERIDIAN SOUTH CHANNEL with flows 
KM 
KM 

from the north 
flows combine 

and east at the southwest corner of Pecos and Meridian . These 
in the proposed Pecos Basin (DETPB) 

HC 

KK 
KM 
KM 
KM 
KO 
RS 
SV 
SQ 
SE 

2 6 . 81 

DETPB STORAGE 
Proposed inline retention basin at SWC Meridian and Pecos 
Basin is 7-ft deep basin, but the top foot is not included (freeboard) 
Side slopes are 4 : 1, outlet pipe is 60-in RCP 

3 
1 
0 
0 
0 

STOR 
21.9 

15 
1 

43 . 9 
60 

2 

66 . 1 
119 

3 

88.4 
173 

110 . 8 
176 

5 

133 . 3 
177 

6 

144 . 7 
189 
6 . 5 

156.0 
201 

7 

KK El524B ROUTE 
KM Route discharge from basin DETPB in PECOS STORM DRAIN to Signal Butte & Pecos 
RD 3800 0 . 0035 0 . 013 CIRC 7 

KK E25 BASIN 
KM Runoff from subbasin E25 
BA 0 . 932 
LG 0 . 15 0 . 25 5 . 40 0 . 30 55 
UI 0 86 14 6 342 4 51 546 683 986 969 749 
UI 613 490 383 234 148 125 86 51 26 26 
UI 26 26 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC- 1 INPUT 

ID . . . .... 1. . ... . . 2 ....... 3 .. .. .. . 4 . .. .. . . 5 . . . .... 6 ... .. . . 7 .. . .. . . 8 . . ... . . 9 .. . . .. 10 

KK DIVE25 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
KM MODIFIED MAX VOLUME FROM 110 . 7 TO 89 . 8 

Page 6 of 30 

PAGE 9 

PAGE 10 
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389 
390 
391 

392 
393 
394 
395 
396 
397 
398 
399 
400 

401 
402 
403 
4 04 
405 
406 

407 
408 
409 
410 

411 
412 
413 
414 
415 
416 
417 
418 
419 

420 
421 
422 
423 

LINE 

424 
425 
426 
427 
428 
429 
430 
431 
432 

433 
4 34 
435 
436 
437 
438 

439 
440 
441 
442 
443 
444 
445 
446 
447 

448 
449 
450 
451 
452 
453 

454 
455 
456 
457 

DT RETE25 89 . 8 0 . 0 
DI 0.0 10000.0 0 . 0 
DQ 0 . 0 10000.0 0 . 0 

KK E24B BASIN 
KM Runoff from subbasin E24B 
BA 0 . 4 64 
LG 0 . 15 0 . 15 7 . 30 
UI 0 92 339 
UI 24 24 0 
UI 0 0 0 
UI 0 0 0 
UI 0 0 0 

KK DIV24B DIVERT 

0.0 0 . 0 
0 . 0 0 . 0 

0 . 14 57 
513 852 

0 0 
0 0 
0 0 
0 0 

0 . 0 
0 . 0 

731 
0 
0 
0 
0 

0 . 0 
0 . 0 

493 
0 
0 
0 
0 

0.0 
0.0 

294 
0 
0 
0 
0 

0 . 0 
0.0 

133 
0 
0 
0 
0 

KM 
KM 
DT 
DI 
DQ 

Divert the required retention volume for the subbasin out of the model 
MODIFIED MAX VOLUME FROM 38 . 7 TO 44 . 4 

RET24B 44 . 4 0 . 0 
0 . 0 10000 . 0 0 . 0 
0 . 0 10000 . 0 0 . 0 

KK CPE24B COMBINE 

0 . 0 
0 . 0 

0 . 0 
0 . 0 

0.0 
0 . 0 

0 . 0 
0 . 0 

0.0 
0 . 0 

0.0 
0 . 0 

KM Combine routed discharge from basin DETPB with unretained runoff from 
KM subbasins E25 and E24B in PECOS CHANNEL at Signal Butte & Pecos 
HC 3 8.20 

KK DET222 STORAGE 
KM Proposed inline retention basin at SWC Meridian and Pecos 
KM Basin is 6-ft deep basin, but the top foot is not included (freeboard) 
KM Side slopes are 4 : 1, outlet pipe is two 72- in RCP 
KO 3 
RS 1 STOR 
SV 0 7 . 5 15 . 2 23 . 0 30 . 9 38 . 9 47 . 0 51.1 55 . 2 
SQ 0 24 85 141 136 167 191 202 212 
SE 0 1 2 3 5 6 6 . 5 7 

KK E24E28 ROUTE 

0 . 0 
0.0 

76 
0 
0 
0 
0 

0 . 0 
0 . 0 

KM 
KM 
RD 

Route combined flows from CPE24B in PECOS STORM DRAIN to CPE28B at Crismon 
and Pecos 

5320 0 . 0035 0 . 013 CIRC 9 

HEC-1 INPUT 

ID . .. . .. . 1. .. .. .. 2 . . . . . . . 3 . ... . .. 4 .. . .. . . 5 . .. .. . . 6 ....... 7 ....... 8 ... . .. . 9 . . .... 10 

KK E28B BASIN 
KM Runoff from subbasin E28B 
BA 0.539 
LG 0 . 20 0 . 15 8 . 40 0 . 09 51 
UI 0 65 183 329 427 606 772 566 430 318 
UI 179 110 73 41 20 20 20 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DIV28B DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
KM MODIFIED MAX VOLUME FROM 42 . 0 TO 51.3 
DT RET28B 51.3 0 . 0 
DI 0 . 0 10000.0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0.0 10000 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK E29 BASIN 
KM Runoff from subbasin E29 
BA 1 . 002 
LG 0 . 15 0.23 6 . 20 0 . 22 55 
UI 0 103 218 452 586 733 1019 1240 924 737 
UI 574 428 229 172 116 82 31 31 31 31 
UI 0 ' 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DIVE29 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
KM MODIFIED MAX VOLUME FROM 73.9 TO 90.2 
DT RETE29 90.2 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 

KK CPE28B COMBINE 
KM Combine routed flow from CPE24B with unretained runoff from subbasins E28B 
KM and E29 in the PECOS STORM DRAIN at Crismon and Pecos 
HC 3 9 . 74 

• 

• PAGE 11 

• 
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• 458 KK E28E31 ROUTE 
459 KM Route flows in the PECOS STORM DRAIN from CPE28B to CPE31 at Ellsworth and Pe 
460 RD 5400 0 . 0035 0 . 013 CIRC 9 

HEC-1 INPUT PAGE 12 

LINE ID ....... 1. . ... .. 2 ....... 3 ....... 4 .. .... . 5 ....... 6 . ...... 7 ... .. .. 8 ....... 9 ...... 10 

461 KK E31 BASI N 
462 KM Runoff from subbasin E31 
463 BA 0 . 810 
4 64 LG 0 . 15 0 . 25 4 . 80 0 . 39 55 
465 UI 0 86 197 391 504 641 943 970 728 571 
466 UI 441 296 151 126 86 37 26 26 26 0 
467 UI 0 0 0 0 0 0 0 0 0 0 
468 UI 0 0 0 0 0 0 0 0 0 0 
469 UI 0 0 0 0 0 0 0 0 0 0 

470 KK DIVE31 DIVERT 
471 KM Divert the required re t ention volume for the subbasin out of the model 
472 KM MODIFIED MAX VOLUME FROM 56 . 5 TO 68 . 9 
473 DT RETE31 68 . 9 0 . 0 
474 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
475 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

476 KK CPE31A COMBINE 
477 KM Combine routed flows from CPE28B with unretained runoff from subbasin E31 at 
478 KM in the PECOS CHANNEL at Ellsworth and Pecos 
479 HC 2 10 . 55 

480 KK E32 BASIN 
481 KM Runoff from subbas i n E32 
482 BA 0 . 246 
483 LG 0 . 14 0 . 25 4 . 25 0 . 55 58 
4 84 UI 0 72 238 387 535 337 190 78 37 15 

• 485 UI 15 0 0 0 0 0 0 0 0 0 
486 UI 0 0 0 0 0 0 0 0 0 0 
487 UI 0 0 0 0 0 0 0 0 0 0 
488 UI 0 0 0 0 0 0 0 0 0 0 

489 KK DIVE32 DIVERT 
490 KM Divert the required retention volume for the subbasin out of the model 
491 KM MODIFIED MAX VOLUME FROM 17 . 2 TO 20 . 9 
492 DT RETE32 20 . 9 0 . 0 
4 93 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
4 94 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

495 KK E32E31 ROUTE 
496 KM Route unretained runoff from subbasin E32 to CPE31 
497 RS 5 FLOW 
498 RC 0 . 025 0 . 060 0 . 025 3272 0 . 0028 1388 . 60 
499 RX 100 . 00 110 . 00 128 . 00 14 9 . 80 160 . 00 191. 50 209 . 20 210 . 00 
500 RY 1388 . 3 1388 . 32 1388 . 32 1380 . 37 1380. 17 1388 . 04 1388 . 39 1388 . 60 

HEC-1 INPUT PAGE 13 

LINE ID . . ..... 1 .. ..... 2 . ... ... 3 .... . .. 4 ... . . . . 5 ..... . . 6 . . . .. . . 7 ... . ... 8 .. . . ... 9 .. . .. . 10 

501 KK CPE31 COMBINE 
502 KM Combine unretained runoff from subbasin E32 with the flows from the PECOS 
503 KM CHANNEL at CPE.31 - Ellsworth and Pecos 
504 HC 2 10 . 80 

505 KK E31E30 ROUTE 
506 KM Route runoff from CPE31 north in the Ellsworth Channel to CPE30 
507 RS 5 FLOH 
508 RC 0 . 025 0 . 045 0 . 025 4404 0 . 0008 1387 . 00 
509 RX 100 . 00 107 . 00 112 . 50 144 . 90 175 . 10 201. 50 225 . 90 244 . 00 
510 RY 1386 . 1 1386.09 1386 . 09 1377 . 99 1377 . 99 1384 . 59 1385 . 08 1387 . 00 

511 KK E30B BASIN 
512 KM Runoff from subbasin E30B • 513 BA 0 . 882 
514 LG 0 . 24 0 . 15 8 . 40 0 . 09 47 
515 UI 0 56 56 128 217 272 314 357 416 500 
516 UI 668 683 552 475 416 355 303 261 191 124 
517 UI 98 92 66 56 44 17 17 17 17 17 
518 UI 17 17 0 0 0 0 0 0 0 0 
519 UI 0 0 0 0 0 0 0 0 0 0 

520 KK DIV30B DIVERT 
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521 
522 
523 
524 
525 

526 
527 
528 
529 

530 
531 
532 
533 
534 
535 

53 6 
537 
538 
539 
540 
541 
542 

KM Divert the required retention volume for the subbasin out of the model 
KM MODIFIED MAX VOLUME FROM 67 . 1 TO 81.9 
DT RET30B 81.9 0.0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK CPE30 COMBINE 
KM Combine routed flow from CPE31 in the Ellsworth Channel with unretained 
KM runoff from subbasin E30B 
HC 2 11 . 68 

KK E30E26 ROUTE 
KM Route combined runoff from CPE30 to CPE26 in the Ellsworth Channel 
RS 1 FLOW 
RC 0.025 0 . 035 0 . 025 822 0 . 0005 1387 . 00 
RX 100 . 00 105 . 00 108 . 50 149 . 90 220 . 10 251 . 30 279 . 10 285.10 
RY 1387 . 0 1387 . 00 1386 . 66 1376 . 31 1376 . 31 1384 . 11 1384 . 66 1386 . 00 

KK E26B BASIN 
KM Runoff from subbasin E26B 
BA 0 . 259 
LG 0 . 24 0 . 15 8 . 80 0 . 07 48 
UI 0 38 145 222 320 448 315 222 139 
UI 43 18 12 12 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT 

0 . 0 
0 . 0 

65 
0 
0 

LI NE ID ....... 1. ...... 2 ... . . . . 3 . . .. . .. 4 ....... 5 ....... 6 ... . . . . 7 ... . ... 8 . . ..... 9 .... . . 10 

INPUT 
LINE 

NO . 

112 

543 
544 

545 
546 
547 
548 
549 
550 

551 
552 
553 

554 
555 
556 
557 
558 
559 

560 
561 
562 
563 
564 
565 
566 
567 
568 

569 
570 
571 
572 
573 
574 

575 
576 
577 
578 
579 

580 

UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DIV26B DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
KM MODIFIED MAX VOLUME FROM 20 . 1 TO 24 . 5 
DT RET26B 24 . 5 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 

KK CPE26 COMBINE 
KM Combined routed flows from CPE30 with unretained runoff from subbasin E26B 
HC 2 11 . 94 

KK E26E33 ROUTE 
KM Route combine flows from CPE26 to CPE33 in the Ellsworth Channel 
RS 5 FLOW 
RC 0 . 025 0 . 030 0 . 025 8929 0 . 0028 1379 . 67 
RX 100 . 00 100 . 50 102 . 50 134 . 90 205 . 10 237 . 50 253 . 50 255.00 
RY 1379 . 1 1379 . 12 1379 . 35 1371.25 1371. 25 1379 . 35 1379.67 1379 . 67 

KK E33B BASIN 
KM Runoff from subbasin E33B 
BA - 0 . 851 
LG 0 . 15 0 . 15 7 . 30 0 . 14 56 
UI 0 117 409 651 892 1385 1087 793 558 
UI 179 110 36 36 36 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK DIV33B DIVERT 
KM 
KM 
DT 
DI 
DQ 

Divert the required retention 
MODIFIED MAX VOLUME FROM 66 . 8 

RET33B 81.5 0 . 0 
0 . 0 10000 . 0 0 . 0 0 . 0 
0 . 0 10000 . 0 0 . 0 0 . 0 

volume for the subbasin out of the model 
TO 81.5 

0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK CPE33B COMBINE 
KM 
KM 
KM 
HC 

zz 

Combine routed flows in the Ellsworth Channel from CPE26 with unretained 
runoff from subbasin E33B . Note this CP also receives flow from the 
Powerline model but that flow is not included in this model . 

2 12 . 79 

278 
0 
0 
0 
0 

0 . 0 
0 . 0 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (--->) DIVERSION OR PUMP FLOW 

( . ) CONNECTOR (<---) RETURN OF. DIVERTED OR PUMPED FLOW 

E7 

Page 9 of30 

PAGE 14 

• 

• 
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• 123 .-------> RETE7 
121 DIVE7 

v 
v 

126 E7STOR 
v 
v 

132 E7E6 

138 E6B 

149 . ------- > RETE6B 
147 DIVE6B 

152 EB 

163 .-------> RETEB 
161 DIVES 

v 
v 

166 E8E6 

172 CPE6 .............. . . . . . ..... 

178 . -------> DRE9 
176 DE6S 

v 
v 

181 E6E15 

187 E5B 

198 . ----- --> RETE5B 

• 196 DIVE5B 
v 
v 

201 E5El4B 

207 E14B 

218 . -------> RET14B 
216 DIV14B 

221 CP14B ...... ... .. . 
v 
v 

224 E14E15 

230 E15 

241 .-------> RETE15 
239 DIVE15 

244 CPE15A .... .. . . . ... .. . . . . .. . .. . 

250 .<------- DRE9 
248 DRE9 

v 
v 

251 RTE6E9 

257 E9 

268 . -------> RETE9 
266 DIVE9 

• 271 CPE9 . . ... . . . . ... 

277 . -------> DRR5 
275 DE9S 

v 
v 

280 E9E16 
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288 
286 

289 

300 
298 

303 

307 

313 

324 
322 

327 

330 

336 

347 
345 

350 

354 

. <------- DRR5 
DRRS 

R5 

. -------> RETR5 
DI VR5 

CPR5 . . . . ....... . 
v 
v 

R5R8 

R8 

. -------> RETR8 
DIVRB 

CPR8 ........... . 
v 
v 

R8E16 

E16 

.-------> RETE16 
DIVE16 

CPE16 . .. . . . . . . .. . .. . . . . . . . . . . 
v 
v 

E16E15 

360 CPE15 ...... .... . . 
v 
v 

365 DETPB 
v 
v 

374 E1524B 

377 E25 

389 
386 

392 

404 
401 

.-------> RETE25 
DIVE25 

E24B 

. - - -- - --> RET24B 
DIV24B 

407 CPE24B .... . . . . ... . . . ... . .. . .. . 
v 
v 

411 DET222 
v 
v 

420 E24E28 

424 E28B 

436 
433 

439 

451 
448 

. - ------> RET28B 
DIV28B 

E29 

. --- - ---> RETE29 
DIVE29 

454 CPE28B . ... ... . . . . . . .. . . . .. . .. . 
v 
v 

Page 11 of 30 

• 

• 
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• 458 E28E31 

461 E31 

473 . ------- > RETE31 
470 DIVE31 

476 CPE31A ... .. . ...... 

480 E32 

492 . ------- > RETE32 
489 DIVE32 

v 
v 

495 E32E3 1 

501 CPE31 . . . . ... ... . . 
v 
v 

505 E31E30 

511 E30B 

523 . -------> RET30B 
520 DIV30B 

526 CPE30 . . . .. . .. . ... 
v 
v 

530 E30E26 

• 536 E26B 

548 . -------> RET26B 
545 DIV26B 

551 CPE26 .. . .... . .. . . 
v 
v 

554 E26E33 

560 E33B 

572 .-------> RET33B 
569 DIV33B 

575 CPE33B . . . .... ... .. 

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 
1***************************************** *************************************** 

• 

FLOOD HYDROGRAPH PACKAGE 
JUN 1998 

VERSION 4. 1 

RUN DATE 28AUG14 TIME 

(HEC-1 ) 

09 : 02 : 10 

U.S . ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS , CALIFORNIA 95616 

(916) 756- 1104 

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

Pecos Road Channel and Basin Design Concept Report 
Alternative Analysis· 
Future Conditions 

Alternative 3 : Storm drain from the Pecos Basin to the Ellsworth Channel 

Prepared for the Flood Control Di strict of Maricopa County 
District Project Number FCD 2014C001 

Prepared by Kimley-Horn and Associates , Inc . 
Kimley Horn Project Number 091131024 
August 2014 

Model based on the East Mesa Area Drainage Master Plan Update (EMADMPU) 
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92 IO 

IT 

for Alternative 1 . The model was revised to include only those areas 
contributing to the Ellsworth Channel . 

List of Changes: 
- Basin DIVPB at Pecos Rd and Meridian was changed from a diversion card 

to a storage routing card with stage-storage-discharge data ; the name 
was changed from DIVPB to DETPB to reflect the change . 

- Routing reach from CPR9 to CPR8 was eliminated 
- Powerline section of the model was deleted (all subbasins north of the 

future SR24 alignment) . 
- All subbasins south and east of RS and R8 have been deleted . 
- All comments from the East Mesa Area Drainage Master Plan Update that do 

pertain to the Ellsworth Channel model have been deleted . 
- Area has been adjusted on HC cards to account for reduction in area due 

retention diversions . 

*********************************************************************** 
*************************** EAST MESA ADMPU *************************** 
*********************************************************************** 

PROJECT : 
CLIENT : 
PREPARED BY : 
PROJECT NO : 
MODIFIED DATE : 
MODELER : 

STORM : 

ALTERNATIVE : 

EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

ENTELLUS , INC . 
FCD 2011C017 ENTELLUS 310 . 057 

9/12/2012 
RLJ 

100-YEAR 24 - HOUR 

DEVELOPMENT CONDITIONS : FUTURE LAND USE 
INCREP$ED FUTURE RETENTION (2 . 19->2 . 70 IN) 

PROPOSED INFRASTRUCTURE : MOUNTAIN CHANNEL AND RETENTION BASIN 
MERIDIAN CHANNEL 
PECOS CHANNEL 
MERI DIAN AND PECOS RETENTION BASIN 
GERMANN CHANNEL 

MODIFICATION 1 : RETENTION VOLUMES WERE INCREASED TO 
100-YEAR, 2- HOUR NOAA 2 RAINFALL WITH 80% EFFECTIVE 
VOLUME WITHIN THE CITY OF MESA AND TOWN OF QUEEN CREEK FOR THE F 

SUBBASINS : 

E28B 
E31 

E29 
E32 

E30B 
E33B 

MODIFICATION 4 : MERIDIAN CHANNEL (SOUTH OF PECOS): CPR8 
RETOUTED TO COMBINE NORTH UP MERIDIAN ROAD TO COMBINE 
WITH CPE16 AND FOLLOW THE EXISTING FLOW PATH TO 
PROPOSED RETENTION AT MERIDIAN AND PECOS . 

MODIFICATION 5 : PECOS CHANNEL (WEST OF MERIDIAN): CPE24B WAS MODIFIED TO 
COMBINE v/ITH E25 AND WJl$ ROUTED ON PECOS ROAD . CPE29 
WAS MODIFIED TO COMBINE WITH E29. NEW ROUTES WERE 
DEFINED ON PECOS ROAD . 

MODIFICATION 6 : MERIDIAN A~D PECOS OFFLINE RETENTION : ADDED DIVERSION 
DIVPB AFTER CPE15 WITH A BYPASS FLOW OF 265 CFS 

*********************************************************************** 
*************************** EAST MESA AI*1PU *************************** 
*********************************************************************** 

FUTEMADMP24 20110519 - EMADMPU 24-hr Future Conditions 20110519 
Flood Control District of Maricopa County 
100 YEAR 
24 Hour Storm 
Unit Hydrograph : 5-Graph 
08/05/2011 
**************************************************************** 

OUTPUT CONTROL VARIABLES 
IPRNT 5 
IPLOT 0 
QSCAL 0 . 

HYDROGRAPH TIME DATA 
NMIN 5 

IDATE 12Augl4 
I TIME 0000 

NQ 2000 
NDDATE 18 14 
NDTIME 2235 
I CENT 20 

COMPUTATION INTERVAL 
TOTAL TIME BASE 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 

MINUTES IN COMPUTATION INTERVAL 
STARTING DATE 
STARTING TIME 
NUMBER OF HYDROGRAPH ORDINATES 
ENDING DATE 
ENDING TIME 
CENTURY MARK 

. 08 HOURS 
166 . 58 HOURS 

• 

• 
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• ENGLISH UNITS 
DRAINAGE AREA SQUARE MI LES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE- FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

93 JD INDEX STORM NO . 
STRM 3 . 58 PRECIPITATION DEPTH 
TRDA . 00 TRANSPOSITION DRAINAGE AREA 

94 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 .00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 
. 00 . 00 . 00 . 00 .00 . 00 .00 . 00 . 00 .00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 .01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . Q9 . 09 .01 . 01 . 01 . 01 . 01 . 01 
. 01 .01 . 01 . 01 .01 . 01 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 .00 
. 00 .00 . 00 . 00 .00 . 00 . 00 .00 . 00 . 00 
.00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 .00 .00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 .00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 .00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 .00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 • . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 

104 JD INDEX STORM NO . 2 
STRM 3 . 56 PRECIPITATION DEPTH 
TRDA 1. 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 .00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 ·. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 :oo . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 .00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 .00 . 00 . 00 
.00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
.00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 .00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 .01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 .00 .00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 .00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 

105 JD INDEX STORM NO . 3 
STRM 3 . 49 PRECIPITATION DEPTH 
TRDA 5 . 00 TRANSPOSITION DRAINAGE AREA 

• 0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 .00 .00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 .00 
.00 . 00 .00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
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. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 .00 .00 . 00 . 00 e . 00 .00 . 00 . 00 .00 . 00 . 00 .00 . 00 . 00 

. 00 . 00 . 00 . 00 .00 . 00 . 00 . 01 . 00 . 01 

. 01 . 01 . 01 . 01 . 01 . 01 .01 . 01 . 03 . 03 

. 03 . 09 . 09 . 09 . 01 . 01 .01 . 01 . 01 . 01 

. 01 . 01 . 01 . 01 .01 . 01 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 .00 . 00 .00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 

.00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

.00 . 00 . 00 . 00 .00 . 00 . 00 . 00 

106 JD INDEX STORM NO . 
STRM 3 . 40 PRECIPITATION DEPTH 
TRDA 10 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 .00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 .00 .00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 .00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 .00 .00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 .00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 .01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 .01 . 01 . 00 . 00 . 00 . 00 
.00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 • . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
.00 . 00 . 00 .00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 .GO . 00 .00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 

107 JD INDEX STORM NO . 5 
STRM 3 . 29 PRECIPITATION DEPTH 
TRDA 20 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
.00 . 00 . 00 .00 .00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 .00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 .01 . 01 .01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 .01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 .00 .00 . 00 . 00 . .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 .00 . 00 . 00 
. 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 • .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
.00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

108 JD INDEX STORM NO . 6 
STRM 3 . 22 PRECIPITATION DEPTH 
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• TRDA 30 . 00 TRANSPOS I TION DRAINAGE AREA 

0 PI PRECI PITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
.00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
.00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . oo . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

109 JD INDEX STORM NO . 7 
STRM 3 . 17 PRECIPITATION DEPTH 
TRDA 40 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 • . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 .00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
.00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 .00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
.00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 

110 JD INDEX STORM NO . 8 
STRM 3 . 14 PRECIPITATION DEPTH 
TRDA 50 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

• . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 .00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
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.00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

.00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 e . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 

. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 

. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 

111 J[l INDEX STORM NO . 9 
STRM 3 . 11 PRECIPITATION DEPTH 
TRDA 60.00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 . . 01 . 01 . 01 . 01 . 03 . 03 
.03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 • . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

WARNING ROUTED OUTFLOW 527 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE- OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 517 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) I N STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 493 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) I N STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 4 88 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) I N STORAGE- OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 507 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 505 . ) IS GREATER THAN MAXIMUM OUTFLOW 4 87 . ) I N STORAGE-OUTFLOW TABLE 

WARNING ROUTE D OUTFLOW 495 . ) IS GREATER THAN MAXIMUM OUTFLOW 4 87 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 4 94 . ) I S GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE- OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 498 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) I N STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 489 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 490 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) I N STORAGE- OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 523 . ) I S GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE- OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 513 . ) IS GREATER THAN MAXIMUM OUTFLOW 487.) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 503 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) I N STORAGE-OUTFLOW TABLE 

WARN I NG ROUTED OUTFLOW 497 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE- OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 489 . ) IS GREATER THAN MAXI MUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 489 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) I N STORAGE-OUTFLOW TABLE 

WARNI NG ROUTED OUTFLOW 509 . ) IS GREATER THAN MAXIMUM OUTFLOW 4 87 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 499 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 490 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) I N STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 491.) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) I N STORAGE-OUTFLOW TABLE e 
*** *** *** ** * * * * *** *** *** *** *** *** *** *** * ** *** *** *** *** t** *** * ** *** *** *** *** *** *** ** * *** *** *** *** *** 

** ********** * * 
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• 365 KK DETPB * STORAGE 

369 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 0 PLOT CONTROL 
QSCAL 0 . HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

370 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC . 00 INITIAL CONDITION 

X . 00 WORKING R AND D COEFFICIENT 

371 SV STORAGE . 0 21.9 43 . 9 66 . 1 88 . 4 110 . 8 

372 SQ DISCHARGE 0 . 15 . 60 . 119 . 173 . 176 . 

373 SE ELEVATION . 00 1. 00 2 . 00 3 . 00 4 . 00 5 . 00 

*** 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 199. 17 . 33 195 . 139 . 51. 22 . 
(INCHES) . 266 . 759 . 837 . 848 

(AC-FT) 97 . 276 . 304. 308. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24 - HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) e 154. 17 . 33 

PEAK STAGE TIME 

150. 97 . 39. 17 . 

MAXIMUM AVERAGE STAGE 
6-HR 24 - HR 72-HR 166.58-HR 

+ (FEET) (HR) 
6 . 92 17 . 33 6 . 74 4 . 39 1. 77 . 78 

CUMULATIVE AREA = 6.81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 1. 0 SQ MI 

PEAK FLOW TIME MAX-IMUM AVERAGE FLOW 
6-HR 24 - HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 196. 17.42 191. 137 . 50. 22 . 
(INCHES) . 261 . 746 . 823 . 833 

(AC- FT) 95 . 271. 299 . . 303 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) 
151. 17 . 42 147 . 95 . 38 . 17. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
6 . 77 17 . 42 6 . 60 4 . 29 1. 73 . 77 

CUMULATIVE AREA = 6. 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 5 . 0 SQ MI 

• PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166.58-HR 

(CFS) (HR) 
(CFS) 

+ 182 . 17 . 75 179. 128 . 4 7 . 20 . 
(INCHES) . 244 . 697 . 767 .776 

(AC - FT) 89 . 253 . 279. 282 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

133 . 3 144 . 7 156 . 0 

177 . 189 . 201. 

6 . 00 6 . 50 7 . 00 
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+ (AC-FT) (HR) 
138. 17 . 75 134 . 86 . 35 . 15 . 

PEAK STAGE TIME VlAXIMUM AVERAGE STAGE 
6- HR 24 - HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
6 . 19 17 . 75 6.04 3 . 91 1. 58 . 70 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 10 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 176 . 17.67 176 . 117 . 43 . 19 . 
(INCHES) . 241 . 637 . 699 .703 

(AC-FT) 87 . 231 . 254 . 255 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) 
119. 17 . 75 115 . 73 . 30 . 13 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
5.34 17 . 83 5.19 3 . 32 1.36 .59 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 20 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 174 . 17 . 58 173 . 102 . 37 . 16 . 
(INCHES) .237 . 557 . 614 . 619 

(AC-FT) 86. 202 . 223. 225 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) 
96 . 17 . 67 93 . 60 . 25 . 11 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
4 . 36 17 . 67 4.20 2 . 74 1.15 . 50 

CUMULATIVE AREA ~ 6. 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 30 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 169. 17 . 75 161. 93 . 35 . 15 . 
(INCHES) . 220 . 510 . 566 . 570 

(AC-FT) 80. 185 . 206 . 207 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (AC - FT) (HR) 
87 . 17 . 75 84 . 56. 24 . 10 . 

PEAK STAGE TIME MAXIMU~ AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
3 . 92 17.75 3 . 79 2 . 53 1. 07 . 47 -CUMULATIVE AREA ~ 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 40 . 0 SQ MI 
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e PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6- HR 24-HR 72-HR 166 . 58 - HR 

+ (CFS) (HR) 
(CFS) 

+ 156 . 18 . 25 149 . 87 . 32 . 14 . 
(INCHES) . 204 . 476 . 532 . 536 

(AC-FT) 74 . 173 . 193 . 195 . 

'PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58- HR 

+ (AC-FT) (HR) 
81. 18 . 17 79 . 53 . 23 . 10 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24 - HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
3 . 69 18 . 25 3 . 56 2 . 42 1. 03 . 45 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA so . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 14 6. 18 . 50 140 . 82 . 31. 13 . 
(INCHES) . 192 . 450 . 505 . 509 

(AC-FT) 70 . 164 . 183 . 185 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24 - HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) 
77 . 18 . 50 75 . 51. 22 . 10 . 

PEAK STAGE TIME MAXIMU~ AVERAGE STAGE 
6-HR 24 - HR 72 - HR 166 . 58-HR 

. + 
(FEET) (HR) 

3 . 51 18 . 50 3 . 40 2 . 33 1. 00 . 4 4 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 60 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24 - HR 72- HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 14 0 . 18 . 75 134 . 79 . 30 . 13 . 
(INCHES) . 183 . 432 . 487 . 491 

(AC-FT) 67 . 157 . 177 . 178 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24 - HR 72-HR 166 . 58 - HR 

+ (AC-FT) (HR) 
75 . 18 . 75 72 . 50 . 21. 9 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24 - HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
3 . 39 18 . 75 3 . 28 2 . 27 . 98 . 43 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

**:* 

INTERPOLATED HYDROGRAPH AT DETPB 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58- HR 

+ (CFS) (HR) 
(CFS) 

• 179 . 17 . 75 178 . 123 . 45 . 20 . 
(INCHES) . 243 . 670 .737 . 74 4 

(AC-FT) 88 . 243 . 268 . 270 . 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

--~--~--~~--~P~age20of30 
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411 KK DET222 STORAGE 

415 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0 . HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

416 RS STORAGE ROUTING 
NSTPS NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC . 00 INITIAL CONDITION 

X . 00 WORKING R AND D COEFFICIENT 

.417 SV STORAGE . 0 7 . 5 15 . 2 23 . o· 30 . 9 38 . 9 

418 SQ DISCHARGE 0. 24 . 85 . 141. 136 . 167 . 

419 SE ELEVATION . 00 1. 00 2 . 00 3 . 00 4 . 00 5 . 00 

HYDROGRAPH AT STATION DET222 
TRANSPOSI TION AREA . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24 - HR 72- HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 206 . 21.33 204 . 159 . 59 . 26 . 
(INCHES) . 232 . 722 . 809 . 819 

(AC - FT) 101. 316 . 354 . 358 . 

PEAK STORAGE TIME MAX I MUM AVERAGE STORAGE 
6-HR 24-HR 72- HR 166 . 58- HR 

+ (AC - FT) (HR) 
53 . 21 . 33 52 . 37 . 14 . 6 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72 - HR 166 . 58 - HR 

+ (FEET) (HR ) 
6 . 71 21.33 6 . 61 4 . 80 1. 86 . 82 

CUMULATIVE AREA = 8 . 20 SQ MI 

HYDROGRAPH AT STATION DET222 
TRANSPOSI TION AREA 1. 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 203 . 21.33 202 . 157 . 58 . 26 . 
(INCHES) . 229 . 710 . 795 . 80 4 

(AC-FT) 100 . 310 . 348 . 352 . 

PEAK STORAGE TIME MAX I MUM AVERAGE STORAGE 
6-HR 24 - HR 72- HR 166 . 58-HR 

+ (AC- FT) (HR) 
52 . 21.33 51. 37 . 14 . 6 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72 - HR 166 . 58-HR 

+ (FEET) (HR) 
6 . 57 21.33 6 . 4 9 4 . 70 1. 82 . 80 

CUMULATIVE AREA = 8 . 20 SQ MI 

HYDROGRAPH AT STATION DET222 
TRANSPOSITION AREA 5 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24 - HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 195 . 24 . 17 193 . 146 . 54 . 24 . 
(INCHES) . 219 . 662 . 740 . 748 

(AC-FT) 96 . 289 . 323 . 327 . 

Page 21 of 30 

e. 

'47 . 0 51.1 55 . 2 

191. 202 . 212 . 

6 . 00 6 . 50 7 . 00 

• 
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e PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6- HR 24-HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) 
48 . 24 . 17 48 . 34 . 13 . 6 . 

PEAK STAGE TIME MAXI M\J"M AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58- HR 

+ (FEET) (HR) 
6 . 17 24 . 17 6 . 09 4 . 32 1. 67 . 73 

CUMULATIVE AREA ~ 8 . 20 SQ MI 

HYDROGRAPH AT STATION DET222 
TRANSPOSITION AREA 10 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72 - HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 191. 24 . 17 188 . 133 . 4 9 . 21. 
(INCHES) . 214 . 602 . 671 . 676 

(AC-FT) 93 . 263 . 294 . 296 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166.58- HR 

+ (AC-FT) (HR) 
47 . 24 . 17 4 6 . 30 . . 12 . 5 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24 - HR 72-HR 166 . 58- HR 

+ (FEET) (HR) 
6 . 01 24 . 17 5 . 89 3 . 89 1. 51 . 66 

CUMULATIVE AREA ~ 8 . 20 SQ MI 

e HYDROGRAPH AT STATION DET222 
TRANSPOSITION AREA 20 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6- HR 24 - HR 72 - HR 166 . 58- HR 

+ (CFS) (HR) 
(CFS) 

+ 181. 21.75 176 . 115 . 43 . 19 . 
(INCHES) . 200 . 523 . 586 . 591 

(AC-FT) 87 . 229 . 256 . 258 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6- HR 24 - HR 72 - HR 166 . 58-HR 

+ (AC-FT) (HR) 
43 . 21.75 42 . 26 . 10. 4 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24 - HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
5 . 57 21 . 75 5 . 39 3 . 31 1. 30 . 57 

CUMULATIVE AREA ~ 8 . 20 SQ MI 

HYDROGRAPH AT STATION DET222 
TRANSPOSITION AREA 30 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24 - HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 168 . 21. 42 163 . 105 . 4 0 . 17 . 
(INCHES) . 185 . 477 . 538 . 542 

(AC-FT) 81. 209 . 235. 237 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6- HR 24-HR 72-HR 166 . 58-HR 

+ (AC- FT) (HR) 
39 . 21.42 38 . 23 . 9 . 4 . • PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24 -HR 72-HR 166 . 58 - HR 
+ (FEET) (HR) 

5 . 02 21.42 4 . 88 2 . 96 1.17 . 51 

CUMULATIVE AREA ~ 8 . 20 SQ MI 
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PEAK FLOW 

+ (CFS) 

+ 155 . 

PEAK STORAGE 

+ (AC- FT) 
36 . 

PEAK STAGE 

+ (FEET) 
4 . 61 

PEAK FLOW 

+ (CFS) 

+ 144 . 

PEAK STORAGE 

+ (AC-FT) 
33 . 

PEAK STAGE 

+ (FEET) 
4 . 25 

PEAK FLOW 

+ (CFS) 

+ 141. 

PEAK STORAGE 

+ 

+ 

+ 

+ 

(AC-FT) 
30 . 

PEAK STAGE 

(FEET) 
3 . 88 

PEAK FLOW 

(CFS) 

192 . 

TIME 

(HR) 

22 . 00 

TIME 

(HR) 
22 . 00 

TIME 

(HR) 
22 . 00 

TIME 

(HR) 

22 . 75 

TIME 

(HR) 
22 . 75 

TIME 

(HR) 
22 . 75 

TIME 

(HR) 

26.58 

TIME 

(HR) 
23 .33 

TIME 

(HR) 
23 . 33 

TIME 

(HR) 

24 . 17 

HYDROGRAPH AT STATION DET222 
TRANSPOSITION AREA 40.0 SQ MI 

MAXIMUM AVERAGE FLOW 
6-HR 24 - HR 72-HR 

(CFS) 
151. 98. 37 . 

(INCHES) . 171 . 444 . 504 
(AC-FT) 75. 194. 220 . 

MAXIMUM AVERAGE STORAGE 
6-HR 24 - HR 72-HR 

35 . 21. 8 . 

MAXIMUM AVERAGE STAGE 
6-HR 24 - HR 72- HR 

4 . 47 2 . 71 1. 09 

CUMUlATIVE AREA = 8 . 20 SQ MI 

HYDROGRAPH AT STATION DET222 
TRANSPOSITION AREA 50 . 0 SQ MI 

MAXIMUM AVERAGE FLOW 
6-HR 24 - HR 72-HR 

(CFS) 
141. 92 . 35. 

(INCHES) . 160 . 418 .477 
(AC-FT) 70 . 183 . 209 . 

MAXIMUM AVERAGE STORAGE 
6-HR 24 - HR 72-HR 

32 . 19 . 8 . 

MAXIMUM AVERAGE STAGE 
6-HR 24 - HR 72-HR 

4 . 11 2 . 50 1. 01 

CUMUlATIVE AREA = 8 . 20 SQ MI 

HYDROGRAPH AT STATION DET222 
TRANSPOSITION AREA 60 . 0 SQ MI 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(CFS) 
138 . 88 . 34 . 

(INCHES) . 156 . 401 . 458 
(AC-FT) 68 . 175 . 200 . 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

29 . 18 . 7. 

MAXIMUM-AVERAGE STAGE 
6-HR 24-HR 72 - HR 

3 . 74 2 . 31 . 95 

CUMUlATIVE AREA = ·8 . 20 SQ MI 

INTERPOlATED HYDROGRAPH AT DET222 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

190. 
.215 

94 . 

CUMUlATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72 -HR 

137. 
. 619 
271. 

8 . 20 SQ MI 

51. 
. 691 
302 . 

166 . 58-HR 

16 . 
. 508 
222 . 

166.58-HR 

4 . 

166 . 58-HR 

. 47 

166.58-HR 

15 . 
. 481 
210 . 

166 . 58-HR 

3 . 

166 . 58-HR 

. 4 4 

166.58-HR 

15 . 
. 462 
202 . 

166 . 58-HR 

3 . 

166.58- HR 

. 41 

166 . 58-HR 

22 . 
. 697 
305 . 
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• 
OPERATION STATION 

+ 

HYDROGRAPH AT 
+ E7 

DIVERSION TO 
+ RETE? 

HYDROGRAPH AT 
+ DIVE? 

ROUTED TO 
+ E7STOR 

ROUTED TO 
+ E7E6 

HYDROGRAPH AT 
+ E6B 

DIVERSION TO 
+ RETE6B 

HYDROGRAPH AT 
+ DIVE6B 

HYDROGRAPH AT 
+ E8 

DIVERSION TO 
+ RETE8 

HYDROGRAPH AT 
+ DIVES 

ROUTED TO 
E8E6 

3 COMBINED AT 
+ CPE6 

DIVERSION TO 
+ DRE9 

HYDROGRAPH AT 
+ DE6S 

ROUTED TO 
+ E6E15 

HYDROGRAPH AT 
+ E5B 

DIVERSION TO 
+ RETE5B 

HYDROGRAPH AT 
+ DIVE5B 

ROUTED TO 
+ E5E14B 

HYDROGRAPH AT 
+ E14B 

DIVERSION TO 
+ RET14B 

HYDROGRAPH AT 
+ DIV14B 

2 COMBINED AT 
+ CP14B 

ROUTED TO 
+ E14E15 

• HYDROGRAPH AT 
E15 

DIVERSION TO 
+ RETE15 

HYDROGRAPH AT 
+ DIVE15 

3 COMBINED AT 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS , AREA IN SQUARE MI LES 

PEAK TI ME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6- HOUR 24-HOUR 72-HOUR 

820 . 12 . 92 182 . 56 . 19 . 

820. 12 . 92 159 . 43 . 14 . 

234 . 13 . 67 43 . 13 . 4 . 

1. 25 . 67 1. 1. 0 . 

1. 30 . 00 1. 1. 0. 

2187 . 12 .58 400 . 132 . 4 4 . 

2187. 12 . 58 326 . 91. 30 . 

897 . 13 . 00 131. 41. 14 . 

901. 12 . 75 180 . 57 . 19 . 

901. 12 . 75 14 9 . 41. 14 . 

378 . 13 . 25 52 . 16 . 5 . 

191. 14 . 00 50 . 16 . 5 . 

897 . 13 . 00 176 . 57 . 19 . 

104 . 13 . 00 3 . 1. 0 . 

788 . 13 . 00 169 . 55 . 18 . 

4 97 . 13 . 58 165 . 55 . 18 . 

447 . 12 . 25 57 . 19 . 6 . 

447 . 12 . 25 45 . 13 . 4 . 

204 . 12 . 50 21. 7 . 2 . 

89 . 12 . 92 20. 7 . 2 . 

884 . 12 . 25 109 . 36 . 12 . 

884 . 12 . 25 88 . 24 . 8 . 

372 . 12 . 50 37 . 12 . 4 . 

371. 12 50 57 . 18 . 6 . 

210. 12 . 67 56. 18 . 6 . 

1096. 12 . 33 154 . 51. 17 . 

1096 . 12.33 122 . 34 . 11. 

431. 12 . 67 54 . 17 . 6 . 

BASIN 
AREA 

1.12 

1.12 

1.12 

1.12 

1.12 

1. 95 

1. 95 

1. 95 

1.10 . 

1.10 

1.10 

1.10 

3 . 05 

3 . 05 

3 . 05 

3 . 05 

. 29 

. 29 

. 29 

. 29 

. 53 

.53 

. 53 

. 81 

. 81 

. 78 

. 78 

. 78 

MAXIMUM 
STAGE 
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TIME OF 
MAX STAGE 
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+ CPE15A 638 . 13 . 58 256 . 87 . 29. 

HYDROGRAPH AT 
+ DRE9 104 . 13 . 00 3 . 1. 0 . 

ROUTED TO 
+ RTE6E9 26 . 13 . 42 3 . 1. 0 . 

HYDROGRAPH AT 
+ E9 968 . 12 . 42 147 . 48 . 16 . 

DIVERSION TO 
+ RETE9 968 . 12 . 42 118 . 33. 11 . 

HYDROGRAPH AT 
+ DIVE9 372 . 12.75 49 . 15 . 5 . 

2 COMBINED AT 
+ CPE9 372 . 12 . 75 52 . 16 . 5 . 

DIVERSION TO 
+ DRR5 195 . 12 . 75 9. 2 . 1. 

HYDROGRAPH AT 
+ DE9S 176 . 12 . 75 43 . 14 . 5 . 

ROUTED TO 
+ E9E16 121. 13 . 25 41. 14 . 5 . 

HYDROGRAPH AT 
+ DRR5 195 . 12 . 75 9 . 2 . 1. 

HYDROGRAPH AT 
+ R5 546 . 12 . 50 72. 21. 7 . 

DIVERSION TO 
+ RETR5 4 . 4 . 67 2 . 1. 0 . 

HYDROGRAPH AT 
+ DIVR5 546 . 12 . 50 72 . 21. 7 . 

2 COMBINED AT 
+ CPR5 545. 12 . 50 81. 23.' 8 . 

ROUTED TO 
+ R5R8 472 . 12 . 92 81. 23 . 8 . 

HYDROGRAPH AT 
+ R8 741. 12 . 42 115. 39 . 13 . 

DIVERSION TO 
+ RETR8 741. 12 . 4 2 91. 25 . 8 . 

HYDROGRAPH AT 
+ DIVR8 366 . 12 . 67 42 . 13. 4 . 

2 COMBINED AT 
+ CPR8 732 . 12 . 67 119 . 36 . 12 . 

ROUTED TO 
+ R8E16 649 . 13 . 00 119 . 36 . 12 . 

HYDROGRAPH AT 
+ E16 582 . 12 . 33 79 . 26 . 9 . 

DIVERSION TO 
+ RETE16 582 . 12 . 33 64 . 18 . 6 . 

HYDROGRAPH AT 
+ DIVE16 213 . 12 . 58 26. 8 . 3 . 

3 COMBINED AT 
+ CPE16 721. 13 . 00 180 . 56 . 19 . 

ROUTED TO 
+ E16E15 679 . 13 . 33 177 . 56 . 19 . 

2 COMBINED AT 
+ CPE15 1161 . 13 . 50 405 . 136 . 45. 

ROUTED TO 
+ DETPB 179 . 17 . 75 178 . 123 . 45. 

ROUTED TO 
+ E1524B 179 . 17 . 83 178. 123 . 45. 

HYDROGRAPH AT 
+ E25 1038 . 12 . 50 184 . 60 . 20 . 

DIVERSION TO 
+ RETE25 1038 . 12 . 50 164 . 45 . 15 . 

HYDROGRAPH AT 

Page 25 of30 

4 . 29 

3 . 05 

3 . 05 

. 72 

. 72 

. 72 

1.07 

1.07 

1. 07 

1.07 

1.07 

. 50 

. 50 

. 50 

1. 07 • 1. 07 

. 55 

. 55 

. 55 

1. 62 

1. 62 

. 40 

. 40 

. 40 

2 . 52 

2 . 52 

6 . 81 

6 . 81 

6 . 81 • . 93 

. 93 
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DIVE25 240 . 13 . 17 46 . 15 . 5 . 

HYDROGRAPH AT 
+ E24B 788 . 12 . 25 100 . 32 . 11. 

DIVERSION TO 
+ RET24B 788 . 12 . 25 81. 22 . 7 . 

HYDROGRAPH AT 
+ DIV24B 274 . 12 . 58 32 . 10 . 3 . 

3 COMBINED AT 
+ CPE24B 243 . 14 . 42 219 . 140 . 51. 

ROUTED TO 
+ DET222 192 . 24 . 17 190. 137 . 51. 

ROUTED TO 
+ E24E28 192 . 24 . 25 190 . 137 . 51. 

HYDROGRAPH AT 
+ E28B 773 . 12 . 42 116 . 37 . 12 . 

DIVERSION TO 
+ RET28B 773 . 12 . 42 95. 26 . 9 . 

HYDROGRAPH AT 
+ DIV28B 316 . 12 . 75 35 . 11 . 4 . 

HYDROGRAPH AT 
+ E29 1237 . 12 . 50 203 . 66 . 22 . 

DIVERSION TO 
+ RETE29 1237 . 12 . 50 164. 45 . 15 . 

HYDROGRAPH AT 
+ DIVE29 573 . 12 . 83 66 . 21. 7 . 

3 COMBINED AT 
+ CPE28B 488 . 12 . 92 210 . 159 . 58 . 

ROUTED TO 
E28E31 495 . 13 . 08 210 . 159 . 58 . 

HYDROGRAPH AT 
+ E31 964 . 12 . 42 157 . 52 . 17 . 

DIVERSION TO 
+ RETE31 964 . 12 . 42 125 . 35 . 12 . 

HYDROGRAPH AT 
+ DIVE31 402 . 12 . 83 54 . 17 . 6 . 

2 COMBINED AT 
+ CPE31A 642 . 13 . 08 238 . 171 . 62 . 

HYDROGRAPH AT 
+ E32 404 . 12 . 25 4 8 . 16 . 5 . 

DIVERSION TO 
+ RETE32 404 . 12.25 38 . 11 . 4 . 

HYDROGRAPH AT 
+ DIVE32 136 . 12 . 50 17. 5 . 2 . 

ROUTED TO 
+ E32E31 68 . 12.92 16 . 5. 2 . 

2 ·cOMBINED AT 
+ CPE31 669 . 13 . 08 250. 174 . 63 . 

ROUTED TO 
+ E31E30 418 . 13.67 241. 173 . 63 . 

HYDROGRAPH AT 
+ E30B 844 . 12 . 83 186. 58 . 19 . 

DIVERSION TO 
+ RET30B 844 . 12.83 151. 41. 14 . 

HYDROGRAPH AT 
+ DIV30B 401. 13.33 55 . 17 . 6 . 

• 2 COMBINED AT 
CPE30 278. 593. 13 . 67 184. 67 . 

ROUTED TO 
+ E30E26 560 . 13 . 75 276. 184 . 67 . 

HYDROGRAPH AT 
+ E26B 415. 12 . 33 56. 18 . 6 . 

DIVERSION TO 

Page 26 of 30 

. 93 

. 4 6 

. 46 

. 46 

8 . 20 

8 . 20 

8 . 20 

. 54 

. 54 

. 54 

1.00 

1. 00 

1.00 

9 . 74 

9.74 

. 81 

. 81 

. 81 

10 . 55 

. 25 

.25 

. 25 

. 25 

10 . 80 

10 . 80 

. 88 

.88 

.88 

11.68 

11 . 68 

. 26 
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+ RET26B 415 . 12 . 33 45 . 12 . 4 . . 26 

HYDROGRAPH AT 
+ DIV26B 14 6 . 12 . 67 17 . 5 . 2 . . 26 

2 COMBINED AT 
+ CPE26 570 . 13.75 282 . 186 . 68 . 11 . 94 

ROUTED TO 
+ E26E33 437 . 14 . 42 273 . 185 . 68 . 11 . 94 

HYDROGRAPH AT 
+ E33B 1304 . 12 . 33 183 . 59 . 20. .85 

DIVERSION TO 
+ RET33B 1304 . 12 . 33 14 9 . 41. 14 . .85 

HYDROGRAPH AT 
+ DIV33B 526 . 12 . 67 57 . 18 . 6 . . 85 

2 COMBINED AT 
+ CPE33B 4 61. 14 . 42 293. 195 . 72 . 12 . 79 
1 

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
(FLOIV IS DIRECT RUNOFF WITHOUT BASE FLOW) 

I NTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO 
PEAK PEAK 

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) 

FOR STORM = 1 STORM AREA ( SQ MI ) = . 00 
E1524B MANE 5 . 00 199 . 12 1045 . 00 . 85 5 . 00 199.12 1045 . 00 

CONTINUITY SUMMARY (AC- FT) - INFLOW= . 3078E+03 EXCESS= . OOOOE+OO OUTFLOW= . 3078E+03 BASI N STORAGE= 

FOR STORM = 2 STORM AREA ( SQ MI ) 
E1 52 4B MANE 5 . 00 195 . 58 

CONTINUITY SUMMARY (AC- FT) - INFLOW= . 3025E+03 

FOR STORM = 3 STORM AREA (SQ MI) = 
E1524B MANE 5 . 00 181.59 

CONTINUITY SUMMARY (AC-FT) - INFLOW= . 2818E+03 

FOR STORM = 4 STORM AREA ( SQ MI) 
E1524B MANE 5 . 00 176 . 34 

1. 00 
1050 . 00 

EXCESS= . OOOOE+OO 

5 . 00 
1070 . 00 

EXCESS= . OOOOE+OO 

10 . 00 
1070 . 00 

. 83 

OUTFLOW= 

. 78 

OUTFLOW= 

. 70 

5 . 00 195 . 58 1050 . 00 

. 3025E+03 BASIN STORAGE= 

5 . 00 181 . 59 1070 . 00 

. 2818E+03 BASIN STORAGE= 

5 . 00 176 . 34 1070 . 00 

VOLUME 

(IN) 

. 85 

. 7116E- 02 PERCENT ERROR= . 0 

. 83 

. 7037E-02 PERCENT ERROR= . 0 

. 78 

. 6933E-02 PERCENT ERROR= . 0 

. 70 

CONTINUITY SUMMARY (AC-FT) -INFLOW= . 2555E+03 EXCESS= ."OOOOE+OO OUTFLOW= . 2555E+03 BASIN STORAGE= . 6368E-03 PERCENT ERROR= . 0 

FOR STORM = 5 STORM AREA (SQ MI) = 
E1524B MANE· 5 . 00 174 . 08 

20 . 00 
1065.00 . 62 5 . 00 174 . 08 1065.00 . 62 

CONTINUITY SUMMARY (AC- FT) - INFLOW= . 2247E+03 EXCESS= . OOOOE+OO OUTFLOW= . 2247E+03 BASIN STORAGE= . 6066E-03 PERCENT ERROR= . 0 

FOR STORM= 6 STORM AREA (SQ MI) = 
E1524B MANE 5.00 168 . 82 

30 . 00 
1070 . 00 . 57 5 . 00 168 . 82 1070 . 00 . 57 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2071E+03 EXCESS= .OOOOE+OO OUTFLOW= . 2071E+03 BASIN STORAGE= . 6004E-03 PERCENT ERROR= . 0 

FOR STORM= 7 STORM AREA (SQ MI) = 
E1524B MANE 5 . 00 156 . 05 

40 . 00 
1100 . 00 . 54 5 . 00 156 . 05 1100. 00 . 54 

CONTINUITY SUMMARY (AC-FT) -INFLOW= . 1947E+03 EXCESS= . OOOOE+OO OUTFLOW= . 1947E+03 BASIN STORAGE= . 5998E-03 PERCENT ERROR= . 0 

FOR STORM = 8 STORM AREA (SQ MI) = 50 . 00 
E1524B MP~E 5 . 00 146 . 46 1115 . 00 . 51 5 . 00 146 . 46 1115 . 00 . 51 

CONTINUITY SUMMARY (AC-FT) -INFLOW= . 1850E+03 EXCESS= . OOOOE+OO OUTFLOW= . 1850E+03 BASIN STORAGE= . 6009E-03 PERCENT ERROR= 

FOR STORM= 9 STORM AREA (SQ MI) = 
E1524B MANE 5 . 00 140 . 00 

60 . 00 
1130.00 . 49 5 . 00 140 . 00 1130 . 00 . 49 

CONTINUITY SUMMARY (AC-FT) - INFLOW= . 1783E+03 EXCESS= . OOOOE+OO OUTFLOW= . 1783E+03 BASIN STORAGE= . 6007E-03 PERCENT ERROR= . 0 

e 

• 
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•• FOR STORM~ 1 STORM AREA (SQ MI ) ~ . 00 
E24E28 MANE 5 . 00 206 . 13 1290 . 00 . 82 5 . 00 206 . 13 1290 . 00 . 82 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 3582E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 3582E+03 BASIN STORAGE~ . 9821E-02 PERCENT ERROR~ . 0 

FOR STORM~ 2 STORM AREA (SQ MI) ~ 1 . 00 
E24E28 MANE 5 . 00 203 . 36 1290 . 00 . 80 5 . 00 203 . 36 1290 . 00 .80 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 3518E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 3518E+03 BASIN STOR~GE~ . 9685E-02 PERCENT ERROR~ . 0 

FOR STORM ~ 3 STORM AREA (SQ MI) ~ 5 . 00 
E24E28 MANE 5 . 00 194 . 80 1455 . 00 .75 5 . 00 194 . 80 1455 . 00 . 75 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 3270E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 3270E+03 BASIN STOR~GE= . 9503E-02 PERCENT ERROR~ . 0 

FOR STORM~ 4 STORM AREA (SQ MI) ~ 10 . 00 
E24E28 · MANE 5 . 00 191. 20 14 60 . 00 . 68 5 . 00 191.20 1460 . 00 . 68 

CONTINUITY SUMMARY (AC- FT) - INFLOW= . 2956E+03 EXCESS~ . OOOOE+OO OUTFLOW= . 2956E+03 BASIN STORAGE= . 1059E-02 PERCENT ERROR~ . 0 

FOR STORM~ 5 STORM AREA (SQ MI) ~ 20 . 00 
E24E28 MANE 5 . 00 180.58 1315 . 00 . 59 5 . 00 180 . 58 1315 . 00 . 59 

CONTINUITY SUMMARY (AC-FT) -INFLOW= . 2584E+03 EXCESS~ . OOOOE+OO OUTFLOW= . 2584E+03 BASIN STORAGE= . 1009E-02 PERCENT ERROR~ .0 

FOR STORM~ 6 STORM AREA (SQ MI) = 30 . 00 
E24E28 MP~ 5 . 00 167 . 59 1290 . 00 . 54 5 . 00 167 . 59 1290 . 00 . 54 

• CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 2371E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 2371E+03 BASIN STORAGE~ . 9942E- 03 PERCENT ERROR~ 

FOR STORM~ 7 STORM AREA (SQ MI) ~ 40 . 00 

. 0 

E24E28 MP~ 5 . 00 154 . 82 1330 . 00 . 51 5 . 00 154 . 82 1330 . 00 .51 

CONTINUITY SUMMARY (AC- FT) - INFLOW~ . 2221E+03 EXCESS~ . OOOOE+OO OUTFLOW= . 2221E+03 BASIN STORAGE~ . 9873E-03 PERCENT ERROR= 

FOR STORM ~ 8 STORM AREA ( SQ MI) ~ 

E24E28 MANE 5 . 00 143 . 84 
50 . 00 

1375 . 00 . 48 5 . 00 143 . 84 1375 . 00 . 48 

. 0 

CONTINUITY SUMMARY (AC- FT) -INFLOW= . 2104E+03 EXCESS= . OOOOE+OO OUTFLOW~ . 2104E+03 BASIN STORAGE= . 9817E-03 PERCENT ERROR~ . 0 

FOR STORM = 9 STORM AREA ( SQ MI) ~ 

E24E28 MANE 5.00 140 . 97 
60 . 00 

1100 . 00 . 46 5 . 00 140 . 97 1100 . 00 . 46 

CONTINUITY SUMMARY (AC- FT) - INFLOW= . 2023E+03 EXCESS~ . OOOOE+OO OUTFLOW= . 2022E+03 BASIN STORAGE= . 9777E-03 PERCENT ERROR~ . 0 

FOR STORM~ 1 STORM AREA (SQ MI) ~ 

E28E31 MANE 5 . 00 728 . 97 
. 00 

775 . 00 . 81 5 . 00 728.97 775.00 . 81 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4219E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 4217E+03 BASIN STORAGE~ . 9981E-02 PERCENT ERROR= . 0 

FOR STORM ~ 2 STORM AREA (SQ MI) ~ 

E28E31 MANE 5 . 00 698 . 45 
1. 00 

780 . 00 . 80 5 . 00 698 . 45 780.00 . 80 

CONTINUITY SUMMARY (AC-FT) - INFLOW= . 4144E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 4142E+03 BASIN STORAGE~ . 9840E-02 PERCENT ERROR~ . 0 

FOR STORM ~ 3 STORM AREA ( SQ MI) ~ 

E28E31 MANE 5 . 00 609.14 
5 . 00 

780 . 00 . 74 5 . 00 609 . 14 780 . 00 . 74 

. CONTINUITY SUMMARY (AC-FT) -INFLOW~ . 3850E+03 EXCESS~ . OOOOE+OO OUTFLOW= . 3849E+03 BASIN STORAGE~ . 9653E-02 PERCENT ERROR= 

FOR STORM = 4 STORM AREA (SQ MI) = 
E28E31 MANE 5.00 494.24 

10 . 00 
785 . 00 . 67 5 . 00 494 . 24 785 . 00 . 67 

. 0 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 3478E+03 EXCESS= . OOOOE+OO OUTFLOW~ . 3477E+03 BASIN STORAGE= . 1089E-02 PERCENT ERROR= . 0 
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FOR STORM~ 5 STORM AREA (SQ MI) 
E28E31 MANE 5 . 00 321 . 21 

20 . 00 
795 . 00 . 58 5 . 00 321. 21 795 . 00 .58 

CONTINUITY SUMMARY (AC- FT) -INFLOW~ . 3033E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 3032E+03 BASIN STORAGE~ . 1037E-02 PERCENT ERROR~ . 0 

FOR STORM~ 6 STORM AREA (SQ MI ). ~ 
E28E31 MANE 5 . 00 283 . 08 

30 . 00 
800 . 00 . 53 5.00 283 . 08 800 . 00 . 53 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 2779E+03 EXCESS~ .OOOOE+OO OUTFLOW~ . 2779E+03 BASIN STORAGE~ . 1025E-02 PERCENT ERROR~ . 0 

FOR STORM~ 7 STORM AREA (SQ MI) ~ 

E28E31 MANE 5 . 00 223 . 68 
40 . 00 
805 . 00 . 50 5.00 223 . 68 805 . 00 .so 

CONTINUITY SUMMARY (AC- FT) - INFLOW~ . 2599E+03 EXCESS~ .OOOOE+OO OUTFLOW~ . 2599E+03 BASIN STORAGE~ . 1017E- 02 PERCENT ERROR~ .0 

FOR STORM ~ 8 STORM AREA ( SQ MI ) ~ 
E28E31 MANE 5 . 00 174 . 53 

50 . 00 
1075 . 00 . 47 5 . 00 174 . 53 1075 . 00 . 47 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 2459E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 2459E+03 BASIN STORAGE~ .1012E-02 PERCENT ERROR~ . 0 

FOR STORM~ 9 STORM AREA (SQ MI) ~ 60 . 00 
E28E31 MANE 5 . 00 171 . 76 1100 . 00 . 45 5 . 00 171 . 76 1100.00 . 45 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ .2361E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 2361E+03 BASIN STORAGE~ .1008E-02 PERCENT ERROR~ .0 

PLAN 1 ... . ... . . .. . .. . 

RATIO 
OF 

PMF 

1. 00 

PLAN 2 . . ... ....... .. . 

RATIO 
OF 

PMF 

1.00 

PLAN 3 .... . .. . ... .. . . 

RATIO 
OF 

PMF 

1. 00 

PLAN 4 .. .... . . . .. • ... 

RATIO 
OF 

PMF 

1. 00 

PLAN 5 .. . . ... .... .. .. 

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION E7STOR 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 
W.S . ELEV 

1567 . 20 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W. S . ELEV 

1567 . 17 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 
W. S . ELEV 

1567 . 06 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W. S. ELEV 

1566.91 

ELEVATION 

INITIAL VALUE 
1566 . 00 

MAXIMU11 
DEPTH 

OVER DAM 

. 00 

0 . 
0 . 

MAXIMUM 
STORAGE 
AC-FT 

27 . 

INITIAL VALUE 
1566 . 00 

MAXIMUM 
DEPTH 

OVER DAM 

. 00 

0. 
0 . 

MAXIMUM 
STORAGE 
AC-FT 

27 . 

INITIAL VALUE 
1566 . 00 

MAXIMUM 
DEPTH 

OVER DAM 

. 00 

0 . 
0 . 

MAXIMUM 
STORAGE 
AC-FT 

24 . 

INITIAL VALUE 
1566 . 00 

0 . 
0 . 

MAXIM()}! MAXIMUM 
DEPTH STORAGE 

OVER DAM AC-FT 

. 00 21. 

INITIAL VALUE 
1566 . 00 

SPILLWAY CREST 
1574 . 00 

607 . 
104 . 

TOP OF DAM 
1574 . 00 

607 . 
104 . 

MAXIMUM 
OUTFLOW 

CFS 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAJLURE 

HOURS HOURS HOURS 

1. . 00 25.75 .00 

SPILLWAY CREST 
1574 . 00 

607 . 
104 . 

TOP OF DAM 
1574 . 00 

607 . 
104 . 

MAXIMUM 
OUTFLOW 

CFS 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAILURE 

HOURS HOURS HOURS 

1. . 00 25 . 7 5 . 00 

SPILLWAY CREST 
1574 . 00 

607. 
104. 

TOP OF DAM 
1574.00 

607. 
104. 

MAXIMUM 
OUTFLOW 

CFS 

DURATION TIME OF 
OVER TOP MAX OUTFLOW 

0. 

SPILLWAY CREST 
1574 . 00 

607. 
104 . 

HOURS HOURS 

. 00 26 . 00 

TOP OF DAM 
1574 . 00 

607 . 
104. 

MAXIMUM DURATION TIME OF 
OUTFLOW OVER TOP MAX OUTFLOW 

CFS HOURS HOURS 

0 . .00 . 00 

SPILLWAY CREST TOP OF DAM 
1574 . 00 1574 . 00 

TIME OF 
FAILURE 

HOURS 

. 00 

TIME OF 
FAJLURE 

HOURS 

.00 

• 

• 
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STORAGE 0 . 607 . 607 . 
OUTFLOW 0 . 104 . 104 . 

R!'.TIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURZ\.TION TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 

PMF W. S . ELEV OVER DAM AC- FT CFS HOURS HOURS 

1. 00 1566 . 72 . 00 16 . 0 . . 00 . 00 

PLAN 6 . . . . . . . . . . . . . . . INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0 . 607 . 607 . 
OUTFLOW 0 . 104 . 104 . 

RATIO MAXIMUM MAXIMUM !IJAXIMUM MAXIMUM DURATION TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 

PMF W. S . ELEV OVER DAM AC- FT CFS HOURS HOURS 

1. 00 1566 . 61 . 00 14 . 0 . .00 . 00 

PLAN 7 ··· ·· ·· .. . . . ... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0 . 607 . 607. 
OUTFLOW 0 . 104 . 104 . 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 

PMF W. S . ELEV OVER DAM AC- FT CFS HOURS HOURS 

·1. 00 1566 . 53 . 00 12 . 0. . 00 . 00 

PLAN 8 .... .. ...... . . . INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0 . 607 . 607 . 
OUTFLOW 0 . 104 . 104 . 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXI!'1l]M DURATION TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 

PMF W. S . ELEV OVER DAM AC - FT CFS HOURS HOURS 

1.00 1566 . 47 . 00 11. 0 . . 00 . 00 

PLAN 9 . . · · · · ····· . ... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0 . 607 . 607 . 
OUTFLOl' 0. 104 . 104 . 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 

PMF W. S . ELEV OVER DAM AC-FT CFS HOURS HOURS 

1. 00 1566 . 43 . 00 10. 0 . .00 . 00 

*** NORMAL END OF HEC-1 *** 

• 

TIME OF 
FAILURE 

HOURS 

. 00 

TIME OF 
FAILURE 

HOURS 

. 00 

TIME OF 
FAILURE 

HOURS 

. 00 

TIME OF 
FAILURE 

HOURS 

.00 

TIME OF 
FAILURE 

HOURS 

. 00 
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Kim ley>>> Horn 

Pecos Road Channel and Basin 
Design Concept Report 1 Final 
January 2015 

Appendix C. Alternatives Hydraulic 
Calculations 

• Normal depth calculations 

• Storm drain calculations 

• Stage-storage-discha rge table 
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Worksheet for Meridian Channel - North Segment 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Left Side Slope 

Right Side Slope 

Bottom W idth 

Discharge 

Results 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top W idth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profi le Description 

Profile Head loss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

8/28/20141 :55:19 PM 

Manning Formula 

Normal Depth 

Sub critical 

0.035 

0.00174 ft/ft 

4.00 ftlft (H:V) 

4.00 ftlft (H:V) 

30.00 ft 

371.00 ft'ls 

2.92 ft 

121 .90 ft2 

54.11 ft 

2.25 ft 

53.39 ft 

1.56 ft 

0.01642 ft/ft 

3.04 ft/s 

0.14 ft 

3.07 ft 

0.36 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity ft/s 

Infinity ft/s 

2.92 ft 

1.56 ft 

0.00174 ft/ft 

Bentley Systems, Inc. Haestad Methods So8itidleSZEtiwMaster V8 i (SELECTseries 1) [08.11 .01.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 



Worksheet for Meridian Channel - North Segment 

GVF Output Data 

Critical Slope 0.01642 ftlft 

Messages 

Notes 

This slope is set assuming the channel drops 5' from existing ground. A 5' drop was chosen so there would be cover over a 
crossing to take these flows to the basin south of Pecos Road. 

There is approximately 120' avai lable for offsite flows west of Matheson Tri-G as (MTG). This 62' top width (including 1' of 
freeboard) allows room for a 14' access road and an add itional 44', which can be used as a landscape buffer if desired. 

Bentley Systems, Inc. Haestad Methods So8itittte~EikkHMaster V8i (SELECT series 1) [08.11.01.03] 

8/28/2014 1:55:19 PM 27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2 
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Cross Section for Meridian Channel - North Segment 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Normal Depth 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Manning Formula 

Normal Depth 

0.035 

0.00174 ft/ft 

2.92 It 

4.00 ft/ft (H:V) 

4.00 ft/ft (H:V) 

30.00 ft 

371.00 ft'/s 

Cross Section Image 

---=:::::::::::: ~-2.~ 
~---------------------------------

8/28/2014 1:56:05 PM 

1-- -----30.00 fl 

V:1 ~ 
H: 1 

Bentley Systems, Inc. Haestad Methods Sofiltil1h!~e11kHMaster V8i (S ELECTseries 1) [08.1 1.01.03) 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



Worksheet for Meridian Channel - South Segment 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Left Side Slope 

Right Side Slope 

Bottom W idth 

Discharge 

Results 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraul ic Radius 

Top Width 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headless 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

8/28/2014 1:56:55 PM 

Manning Formula 

Normal Depth 

Subcritical 

0.015 

0.00154 ftlft 

2.00 ft/ft (H :V) 

2.00 ft/ft (H:V) 

42.00 ft 

732.00 ft' /s 

2.42 ft 

113.23 ff 

52.81 ft 

2.14 ft 

51.67 ft 

2.04 ft 

0.00273 ftlft 

6.46 ft/s 

0.65 ft 

3.07 ft 

0.77 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity ft/s 

Infinity ft/s 

2.42 ft 

2.04 ft 

0.00154 ft/ft 

Bentley Systems, Inc. Haestad Methods Solil!htte~E111kNMaster V8i (SELECTseries 1) [08.1 1.01 .03] 

27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 • 
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Worksheet for Meridian Channel - South Segment 

GVF Output Data 

Critical Slope 0.00273 ft/ft 

Messages 

Notes 

With 1' of freeboard , the top width of the channel will be 56'. An additional 44', which includes a 30' landscape buffer and 14' access 
road, wil l bring the total ROW required to 1 00' . 

Bentley Systems, Inc. Haestad Methods SoEil!il:tteji:E*k!IMaster V8i (SELECTseries 1) [08.11 .01.03] 

8/28/2014 1:56:55 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2 



Cross Section for Meridian Channel - South Segment 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Normal Depth 

Left Side Slope 

Right Side Slope 

Bottom Wid th 

Discharge 

Cross Section Image 

Manning Formula 

Normal Depth 

0.015 

0.00154 fUft 

2.42 ft 

2.00 fUft (H :V) 

2.00 fUft (H:V) 

42.00 ft 

732.00 ft'/s 

·""'= ...... ___________________ ;;;/ 2 .~ 

l------------42.00ft 

8/28/2014 1:58:20 PM 

V: 1 ~ 
H: 1 

Bentley Systems, Inc. Haestad Methods SoBilirtteY:E*W<Master V8i (SELECTseries 1) [08.1 1.01 .03] 

27 Siemons Company Drive Suite 200 W Watertow n, CT 06795 USA +1-203-755-.1666 Page 1 of 1 
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Worksheet for Pecos Channel - Pecos Basin to Mountain Rd 

Project Descript ion 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Results 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top W idth 

Cri tical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Head loss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Cri tical Depth 

Channel Slope 

8/28/2014 2:06:52 PM 

Manning Formula 

Normal Depth 

Sub critical 

0.015 

0.00210 ftlft 

2.00 ftlft (H:V) 

2.00 ftlft (H :V) 

6.00 ft 

180.00 ft'/s 

2.57 ft 

28.58 fF 

17.48 ft 

1.63 ft 

16.27 ft 

2.33 ft 

0.00306 ftlft 

6.30 ftls 

0.62 ft 

3.18 ft 

0.84 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity ftls 

Infinity ftls 

2.57 ft 

2.33 ft 

0.00210 ftlft 

Bentley System s, Inc. Haestad Methods So81!h:ttey>;EtiwMaster V8i (SELECTseries 1) [08.11 .01 .03) 

27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 



Worksheet for Pecos Channel - Pecos Basin to Mountain Rd 

GVF Output Data 

Critical Slope 0.00306 ft/ft 

Messages 

Notes 

With 1' of freeboard , the top width of the channel will be 21 '. An additional 44', which includes a 30' landscape buffer and 14' access 
road, will bring the total ROW required to 65'. 

Bentley Systems, Inc. Haestad Methods So8Eiidleji:lftiwMaster V8i (SELECTseries 1) [08.11 .01 .03) 

8/28/2014 2:06:52 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2 
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• 

Cross Section for Pecos Channel - Pecos Basin to Mountain Rd 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Normal Depth 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Cross Section Image 

Manning Formula 

Normal Depth 

f------ 6 .00 ft 

0.015 

0.00210 

2.57 

2.00 

2.00 

6 .00 

180.00 

fUft 

ft 

ftlft (H:V) 

ftlft (H:V) 

ft 

ft'/s 

V:1 ~ 
H: 1 

Bentley Systems, Inc. Haestad Methods SoBitittle~EtiwMaster V8i (SELECT series 1) [08.1 1.01.03) 

8/28/2014 2:07 :22 PM 27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



Worksheet for Pecos Channel - Mountain Rd to Signal Butte Rd 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Results 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profi le Description 

Profile Head loss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

8/28/2014 2:07:55 PM 

Manning Formula 

Normal Depth 

Subcritical 

0.015 

0.00206 ft/ft 

2.00 ft/ft (H:V) 

2.00 ft/ft (H:V) 

6.00 ft 

239.00 ft3/s 

2.97 ft 

35.43 w 
19.27 ft 

1.84 ft 

17.87 ft 

2.72 ft 

0.00295 ftlft 

6.75 ft/s 

0.71 ft 

3.68 ft 

0.84 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity ft/s 

Infinity ft/s 

2.97 ft 

2.72 ft 

0.00206 ft/ft 

Bentley Systems, Inc. Haestad Methods So!iltid:feSZitiwMaster V8i (SELECTseries 1) [08.11.01 .03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 

• 

• 



• 

• 

• 

Worksheet for Pecos Channel - Mountain Rd to Signal Butte Rd 

GVF Output Data 

Critical Slope 0.00295 ftlft 

Messages 

Notes 

W ith 1' of freeboard , the top width of the channel wil l be 22'. An additional 44', which includes a 30' landscape buffer and 14' access 
road, wil l bring the total ROW required to 66' . 

Bentley Systems, Inc. Haestad Methods SoEilthtre~awtMaster V8i (SELECTseries 1) [08.11.01 .03] 

8/28/2014 2:07:55 PM 27 Siemens Company Drive Su ite 200 W Watertown, CT 06795 USA +1 -203-755~1666 Page 2 of 2 



Cross Section for Pecos Channel - Mountain Rd to Signal Butte Rd 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Normal Depth 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Cross Section Image 

Manning Formula 

Normal Depth 

f-----s.oo ft 

0.015 

0.00206 

2.97 

2.00 

2.00 

6.00 

239.00 

ftlft 

ft 

ftlft (H:V) 

ftlft (H:V) 

ft 

ft3/s 

T 
'I 

V: 1 D._ 
H: 1 

Bentley Systems, Inc. Haestad Methods SoliitititeY:aw.Master V8i (SELECTseries 1) [08.11 .01.03] 

8/28/2014 2:08:21 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Workshee t for Pecos Channel - Signal Butte Rd to 222nd St 

" Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Results 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top W idth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headless 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

8/28/2014 2:08:43 PM 

Manning Formula 

Normal Depth 

Subcritical 

0.015 

0.00152 ft/ft 

2.00 ftlft (H:V) 

2.00 ft/ft (H:V) 

12.00 ft 

538.00 ft3/s 

3.79 ft 

74.33 fF 

28.97 ft 

2.57 ft 

27.18 ft 

3.28 ft 

0.00264 ftlft 

7.24 ftls 

0.81 ft 

4.61 ft 

0.77 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity ft/s 

Infinity ft/s 

3.79 ft 

3.28 ft 

0.00152 ftlft 

Bentley Systems, Inc. Haestad Methods SoEl!tmtes;:EtiwMaster V8i (SELECTseries 1) (08.11 .01 .03] 

27 Siemo ns Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 



Worksheet for Pecos Channel - Signal Butte Rd to 222nd St 

GVF Output Data 

Critica l Slope 0.00264 ftlft 

Messages 

Notes 

With 1' of freeboard, the top width of the channel will be 32'. An additional 44', which includes a 30' landscape buffer and 14' access 
road, wi ll bring the total ROW required to 76'. 

Bentley Systems, Inc. Haestad Methods So!ktittteY:EtiwMaster V8i (SELECTseries 1) [08.11 .01.03] 

8/28/2014 2:08:43 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2 
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Cross Section for Pecos Channel - Signal Butte Rd to 222nd St 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Normal Depth 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Cross Section Image 

Manning Formula 

Normal Depth 

t------12.00 ft 

0.015 

0 .00152 

3.79 

2.00 

2.00 

12.00 

538.00 

ftjft 

ft 

fUft (H:V) 

ftlft (H:V) 

ft 

ft'/s 

V: 1 ~ 
H: 1 

Bentley Systems, Inc. Haestad Meth ods SoEill.il:tll!\ZetowMaster V8i (SELECTseries 1) [08.1 1.01 .03] 

8/28/2014 2:09:11 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1 666 Page 1 of 1 



Worksheet for Pecos Channel o:o 222nd St to Crismon Rd 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Results 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Rad ius 

Top Width 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headless 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

8/28/2014 2: 09:32 PM 

Manning Formula 

Normal Depth 

Subcritical 

0.050 

0.00303 ft/ft 

3.00 ft/ft (H:V) 

3.00 ft/ft (H:V) 

40.00 ft 

539.00 ft'/s 

3.36 ft 

168.07 ft' 

61 .23 ft 

2.74 ft 

60.14 ft 

1.70 ft 

0.03208 ft/ft 

3.21 ft/s 

0.16 ft 

3.52 ft 

0.34 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity ft/s 

Infinity ft/s 

3.36 ft 

1.70 ft 

0.00303 ftlft 

Bentley Systems, Inc. Haestad Methods So8itirtle~E11rkHMaster V8i (SELECT series 1) [08 .11.01 .03) 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 



• 

• 

Worksheet for Pecos Channel - 222nd St to Crismon Rd 

GVF Output Data 

Critical Slope 0.03208 ft/ft 

Messages 

Notes 

With 1' of freeboard , the top width of the channel will be 66'. An additional 44', which includes a 30' landscape buffer and 14' access 
road, wil l bring the total ROW required to 11 0' . 

Bentley Systems, Inc. Haestad Methods SoEiEtittteji:itiwMaster V8i (SELECTseries 1) [08.11 .01.03] 

8/28/2014 2:09:32 PM 27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1 -203-755-1666 Page 2 of 2 



Cross Section for Pecos Channel - 222nd St to Crismon Rd 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Normal Depth 

Left Side Slope 

Right Side Slope 

Bottom W idth 

Discharge 

Cross Section Image 

Manning Formula 

Normal Depth 

1---------40.00 ft 

0.050 

0.00303 

3.36 

3.00 

3.00 

40.00 

539.00 

ftlft 

ft 

ftlft (H:V) 

ftlft (H:V) 

ft 

ft' /s 

V: 1 ~ 
H: 1 

Bentley Systems, Inc. Haestad Methods SoEilih:tle~EtiwMaster V8i (SELECTseries 1) [08.11 .01.03] 

8/28/201 4 2:09:58 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Worksheet for Pecos Channel - Crismon Rd to Ellsworth Rd 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Left Side Slope 

Right S ide Slope 

Bottom Width 

Discharge 

Results 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top W idth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Head loss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

8/28/2014 2:1 0:21 PM 

Manning Formula 

Normal Depth 

Sub critical 

0.050 

0.00341 tuft 

3.00 tuft (H:V) 

3.00 tuft (H:V) 

40. 00 ft 

5 39.00 fP/s 

3.25 ft 

161.48 ft2 

60.53 ft 

2.67 ft 

59.48 ft 

1.70 ft 

0.03208 tuft 

3.34 tus 

0.17 ft 

3.42 ft 

0.36 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infi nity tus 

Infinity tus 

3.25 ft 

1.70 ft 

0.00341 tuft 

Bentley Systems, Inc. Haestad Methods So88:itttes<:EiDwMaster V8i (SELECTseries 1) [08.11.01.03] 

27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 



Worksheet for Pecos Channel - Crismon Rd to Ellsworth Rd 

GVF Output Data 

Critical Slope 0.03208 ft/ft 

Messages 

Notes 

With 1' of freeboard, the top width of the channel will be 66'. An additional44', which includes a 30' landscape buffer and 14' access 
road, wi ll bring the total ROW required to 11 0'. 

Bentley Systems, Inc. Haestad Methods Soa.tiltle~E'tiwMaster V8i (SELECTseries 1) [08.11.01.03] 

8/28/2014 2:10:21 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2 
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Cross Section for Pecos Channel - Crismon Rd to Ellsworth Rd 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Normal Depth 

Left Side Slope 

Right Side Slope 

Bottom W idth 

Discharge 

Cross Section Image 

Manning Formula 

Normal Depth 

0.050 

0.00341 ft/ft 

3.25 ft 

3.00 ft/ft (H:V) 

3.00 ft/ft (H:V) 

40.00 ft 

539.00 ft3/s 

t---------- 40.00 ft 

8/28/2014 2:1 0:47 PM 

V:1 ~ 
H: 1 

Bentley Systems, Inc. Haestad Methods So81!:ittte~E*MHM aster V8 i (SELECTseries 1) [08.11 .01.03) 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1 -203-755-1666 Page 1 of 1 



• 
Label Start Node Stop Node Length 

(Unified) 
(ft) 

C0-1 Basin Outlet MH-4 1,414.3 
C0-2 MH-4 MH-5 2,401.4 
C0-3 MH-5 222nd St Outfal l 1,342.0 
co-s Mountain Rd Inlet MH-4 36.9 
C0-6 Signal Butte Rd Inlet MH-5 

L_ ~-
29.2 

--~ --

Pecos Road Network Alt2.stsw 
8/28/2014 -

e 
FlexTable: Conduit Table 

Manning's Slope Diameter Total Velocity Elevation 
n (ft/ft) (in) Flow (ft/s) Ground 

(cfs) (Start) 
(ft) 

0.013 0.004 60.0 179.00 9.77 1,438.00 
0.013 0.004 60 .0 243 .00 8~94 1,431.00 
0.013 0.004 72.0 488 .00 11.27 1,422.00 
0.013 0.014 60.0 64.00 12.24 1,431.00 
0.013 0.017 60.0 245.00 L__l5~4 _ _ 1,i_2_2.00 

- --·-- -- - ·--

Bentley Systems, Inc. Haestad Methods Solution Center 
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1 -203-

755-1 666 

Elevation Hydraulic 
Ground Grade Line 
(Stop) (In) 

(ft) (ft) 

1,431.00 1,434.41 
1,422.00 1,427.27 
1,416.00 1,418.30 
1,431.00 1,427.02 

~2. 0_Q_ L_ ~,418.6~ 

e 

Hydraulic Invert Invert 
Grade Line (U/S) (D/S) 

(Out) (ft) (ft) 
(ft) 

1,427.83 1,430.00 1,424.00 
1,418.30 1,424.00 1,415.00 
1,412.28 1,414.00 1,408.00 
1,427.27 1,424.50 1,424.00 
].,418.30 1,415.50 1,415.00 

Bentley Storm CAD V8i (SELECTseries 3) 
[08.11.03.84] 

Page 1 of 1 



• • e 

Profile Report 
Engineering Profile • Profile • 1 (Pecos Road Network_Ait2.stsw) 

_ ~~:-==- . , , , :
1 

r :~': i=tti~~. 
'~· ! r!! I ! 1 i I ; t IIi ~~-~- Ltll r !_[ tlHH1i::l~ti:1'~JJ i-i:1 tLr]1-5=LUht:nJJ_L! u_i_, 

Pecos Road Network_Alt2.s\sw 
812812014 BenUey Systems, Inc. Haestad Methods Solution Center 

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1·203-755-1666 

BenUey StormCAD VBi (SELECT series 3) 
[08.11.03.84) 

Page 1 of1 



• 
Label Start Node 

CO-l Basin Outlet 
C0-2 MH-4 
C0-3 MH-5 
C0-4 MH-6 
co-s Mountain Rd Inlet 
C0-6 Signa l Butte Rd Inlet 

Pecos Road Network.stsw 
8/28/2014 

Stop Node Length 
(Unified) 

(ft) 

MH-4 1,414.3 
MH-5 2,401.4 
MH-6 1,342.0 
El lsworth Outfall 8,934.7 
MH-4 36.9 
MH-5 29.2 

• 
FlexTable: Conduit T able 

Manning's Slope Dia meter Total Ve locity Elevation 
n (ft/ft) (in) Flow (ft/s) Ground 

(cfs) (Start) 
(ft) 

0.013 0.004 60.0 179.00 9.77 1,438.00 
0.013 0.004 60.0 243.00 8.94 1,431.00 
0.013 0.004 72.0 488.00 11.27 1,422.00 
0.013 0.003 72.0 488 .00 9.54 1,416.00 
0.013 0.014 60.0 64.00 12.24 1,431.00 
0.013 0.017 60 .0 245 .00 15.94 1,422.00 

Bentley Systems. Inc. Haestad Methods Solution Center 
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1 -203-755-

1666 

Elevation Hydra ul ic 
Ground Grade Li ne 
(Stop) (In) 

(ft) (ft) 

1,431.00 1,434.41 
1,422.00 1,427.27 
1,416.00 1,418.30 
1,388.00 1,413.09 
1,431.00 1,427.02 
1,422.00 1,418.66 

• 
Hydra ulic Invert Invert 

Grade Li ne (U/S) (D/S) 
(Out) (ft) (ft) 
(ft) 

1,427.83 1,430.00 1,424.00 
1,418.30 1,424.00 1,415.00 
1,413.09 1,414.00 1,408.00 
1,384.28 1,408.00 1,380.00 
1,427.27 1,424.50 1,424.00 
1,418.30 1,415.50 1,415.00 

Bentley Storm CAD V8i (SELECTseries 3) 
[08.11 .03.84] 

Page 1 of 1 



Pecos Road Network.slsw 
Bf2Bf2014 

• • 
Profile Report 

Engineering Profile • Profile · 1 (Pecos Road Network.stsw) 

Bentley Systems, Inc. Haeslad Methods Solution Center 
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1·203-755-1666 

• 

Bentley StormCAD VBi (SELECT series 3) 
[08.11.03.84] 

Page 1 of1 
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• Kim ley>>> Horn 
Project Pecos Road DCR 
Subject Proposed Detention Basin Calculations 

Designed by MAW Date 7/30/2014 
Checked by Date 

Objective: to estimate the stage-storage-discharge re lationship 

Detention Basin- SWC Pecos/Meridian 

Surface 
Elevation Storage 

Area 

[ft] [tel 
0 950,683 

1 956.443 

2 962,219 

3 968,011 

4 973,819 

5 979,643 

6 985,483 

Outlet Diameter 
Outlet Elevation 

Surface 
Storage 

Average 
Area 

Area 

[acre] [acre] 
21 .82 

21 .89 
21.96 

22.02 
22.09 

22.16 
22.22 

22.29 
22.36 

22.42 
22.49 

22.56 
22.62 

5.00 ft 
Oft 

il Elev 

[ft] 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

• 

. 
il Vol 

[ac-ft] 

21 .89 

22.02 

22.16 

22.29 

22.42 

22.56 

.Freeboard 
22.66 0.5 11.33 

6.5 988,408 22.69 
22.69 1.0 22.69 

7 991 ,338 22.76 
Notes: 

Project No. 091131024 
District Project No: 2014C001 

Drains in 51.47 hours 
Outlet X-Sect Area 19.635 te 

No. of Outlet Barrels 1 
Outlet Pipe Slope 0.0046 ft/ft 

I: Vol 
il Time to 

Opipe Oweir Total Oout 
Drain 

; 

[ac-ft] [hr] [cfs] [cfs] [cfs] 
0 0.00 0 0.00 

34.25 
21.89 15.47 0 15.47 

7.11 
43.91 59.53 0 59.53 

3.01 
66.07 118.67 0 118.67 

1.85 
88.36 172.66 0 172.66 

1.55 
110.78 176.64 0 176.64 

1.55 
133.34 176.64 0 176.64 I 

' 

0.75 
144.67 189.08 0.00 189.1 

1.41 
156.03 200.55 0.00 200.6 

Op;pe goes from Mannings Eqn to Ori fice Eqn when water surface exceeds 1.2*(0utlet Diameter) per Linsley et al. Water Resources Engineering 4th Edition, pg 652. 

K:\PHX_WaterResources\091131 024\Drainage\Spreadsheets\Detention Basins.xlsx 1 of 1 
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• Kim ley>>> Horn 
Project Pecos Road DCR 
Subject Proposed Detention Basin Calculations 

Designed by MAW Date 7/30/2014 
Checked by Date 

Objective: to estimate the stage-storage-discharge relationship 

Detention Basin - NWC Pecos/222nd Street 

-- ----

Surface 
Elevation Storage 

Area 

[ft] rtel 
0 327,184 

1 331,776 

2 336,400 

3 341,056 

4 345,744 

5 350,464 

6 355,216 

Outlet Diameter 
Outlet Elevation 

Surface 
Average 

Storage 
Area 

Area 

[acre] [acre] 
7.51 

7.56 
7.62 

7.67 
7.72 

7.78 
7.83 

7.88 
7.94 

7.99 
8.05 

8. 10 
8.1 5 

3.50 ft 
Oft 

!!. Elev 

[ft] 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

• 

!!. Vol 

[ac-ft] 

7.56 

7.67 

7.78 

7.88 

7.99 

8.10 

Freeboard 
8.18 0.5 4.09 

6.5 357,604 8.21 
8.21 1.0 8.21 

7 360,000 8.26 
Notes: 

Outlet X-Sect Area 
No. of Outlet Barrels 

Outlet Pipe Slope 

!!. Time to 
LVOI 

Drain 

[ac-ft] [hr] 
0 

7.53 
7.56 

1.70 
15.23 

0.83 
23.01 

0.69 
30.89 

0.64 
38.88 

0.55 
46.98 

0.25 
51 .08 

0.48 
55.19 

Project No. 091131024 
District Project No: 2014C001 

Drains in 
9.621 te 

2 
0.0046 ftlft 

-

Opipe I 

I 

[cfs] 
0.00 

24.31 

84.98 

141.48 

136.47 

167.03 

191.00 

201 .93 

212.29 

12.66 hours 

Oweir Total O out 

[cfs] [cfs] 
0 0.00 

0 24.31 

0 84.98 

0 141.48 

0 136.47 

0 167.03 

0 191.00 

0.00 201.9 

0.00 212.3 

O p;pe goes from Mannings Eqn to Orifice Eqn when water surface exceeds 1.2*(0utlet Diameter) per Linsley et al. Water Resources Eng ineering 4th Edition, pg 652. 

K:\PHX_WaterResources\091131024\Drainage\Spreadsheets\Detention Basins.xlsx 1 of 1 
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1 Background and Scope 

Pecos Road Detention Basin 
Sediment Yield Analysis- Drainage Memo 

Pecos Road Detention Basin (Pecos Basin) is located at the southwest comer of Pecos Road and Meridian 

Road intersection (Figure 1). It is one of the altemative measures· to reduce the flooding along Pecos 

Road. -The Pecos Basin and its watershed fall within the study area of East Mesa Area Dtainage Master 

Plan Update (EMADMPU) completed by Flood Control District of Maricopa County (FCDMC, 2011). 

The purpose of this study is to perform a planning-level analysis to determine the sedirnent accumulation 

on the facility. It is anticipated that a more detailed sediment yield analysis will be performed in future 

during the design phase of the project. See figure below for the location of the Pecos Basin . 

Figure 1: Pecos Basin Location Map 

I July 2014 



Pecos Road Detention Basin A 
Sediment Yield Analysis- Drainage Memo W 

2 Methodology 

The sediment yield analysis pe1formed in this memo follows the procedure outlined in River Mechanics 

Manual for DDMSW, January 2013. DDMSW (Version 4.6.4) software developed by Flood Control 
. . 

District is used to create the sediment yield model. The sediment yield consists of two paris and is defined 

as the sum of the wash load and the total bed material load delivered to a point of interest. The wash load 

is calculated with the Modified Universal Soil Loss Equation (MUSLE) method, and the total bed 

material load is calculated with the Zeller-Fulle1ton equation (Zeller and Fullelion, 1983), which is based 

on the assumption that the reach is at an equilibrium condition. 

The sediment yield calculation is performed for future condition as requested by Flood Control District 

Project Manager Mike Duncan. The email conversation regarding the peak discharge and the HEC-1 

model for the future condition is attached in "Appendix A: Design Discharge and HEC-1 Output". Peak 

discharge of 697cfs corresponding to concentration point CPE24B is used as a design peak discharge for 

the sediment yield model. 

3 Parameter Estimation 

The majority of the par-ameters required to calculate the sediment yield were derived from the previous 

studies completed for the EMADMPU (FCDMC, 2011 ). However, since the watershed ·:for the basin is 
. . 

located in the Pinal County, DDMSW software does not include some of the soil parameters that fall 

outside of the Maricopa County Soil Survey Study ar·ea. The soil pararneters that fall outside of the 

Mar·icopa County Study area is obtained :fi-om the USDA-NRCS soil data. 

3.1 Wash Load 

The MUSLE relationship given by SLA (1985) is used to compute the watershed soil loss in tons. 

MUSLE equation has following fonn, 

Where, 

.fs. = watershed soil loss from the storm of a patiicular· retum period in tons, 

a = 95 

V= runoff volume for the storm, ac-ft 

qp =peak flow rate for a stmm event of a particular retum period 

2 July2014 
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jJ= 0.56 

K = soil erodibility factor 

LS = topographic factor 

C = cover and management factor 

Pecos Road Detention Basin 
Sediment Yield Analysis- Drainage Memo 

P =erosion control practice factor (usually 1.0 for wild land areas) 

The topographic factor is defined as, 

L5 = (
7
:.Jn (0.065 + 0.04545 +·0.006552

) 

Where, 

A. = slope length, ft 

S = percent slope 

3.1.1 RunoffVolume 

Runoff volume for the project is obtained from the Future Condition HEC-1 model prepared by Flood 

Control District on August 2011 for EMADMFU. The 100-year return period runoff volume used for the 

calculation is 229 ac-ft. See "Appendix A: Design Discharge and HEC-1 Output" for HEC-1 output 

results. 

3.1.2 Peak Flow Rate 

Peak flow rate for the project is obtained fi·om the Future Condition HEC-1 model prepared by Flood 

Control District on August 2011 for EMADMFU. The 1 00-year retum period peak discharge used in the 

calculation is 697 cfs. See "Appendix A: Design Discharge and HEC-1 Output" for BEC-1 output results. 

3.1.3 Soil Erodibility Factor 

The soils within the watershed boundary fall into the following three different soil survey area. 

i. Aguila- Carefi:ee Area, Arizona, Parts of Maricopa and Pinal Counties 

ii. Eastem Maricopa and Northern Pinal Counties .AJ:ea, Arizona 

111. Eastern Pinal and Southern Gila Counties 

The soil erodibility factor for the soils located in Aguila-Carefree Area, and Eastern Maricopa and 

• Northern Pinal Counties Area are already in the DDMSW software. Whereas, the DDMSW software does 

3 July 2014 



Pecos Road Detention Basin 
Sediment Yield Analysis- Drainage Memo 

not include .the soil parameter for the area located outside of the Maricopa County. The soil erodibility 

factor for the soils located in Eastem Pinal and Southern Gila Counties were obtained from the United 

States Depart111ent of Agriculture- Natural Resources Conservation Service's Web Soil Survey (WSS). 

The data obtained from the WSS is entered into the DDMSW software for sediment yield calculation. The 

website address for the WSS is http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm. The WSS is 

an interactive web application developed by USDA-NRCS for soil properties database. 

3.1.4 Topographic Factor 

The topographic factor consists of two components; slope length and percent slope. Slope length is 

defined as the distance from the point of origin of overland flow to the point where either the slope 

gradient decreases enough such that deposition begins, or the runoff water enters a well-defined chrumel 

that may be part of a drainage network or a constructed channel. Percent slope is the slope for the slope 

length and is approximated by the average watershed slope excluding the large slope near the 

mountainous areas. Both slope length and percent slope is estimated fi:om the countywide 10 ft contour 

obtained from the Flood Control District's GIS database. For this project, percent slope of 1.10% was 

used and entered in the DDMSW model, and the slope length was assumed to be 400 feet which is an 

upper l:imit for. MUSLE method (FCDMC, 2013). The MUSLE equation is best used for slope length of 

less thru1 400feet and gradients of 3 to 8 percent. 

3.1.5 Cover and Management Factor 

. The cover and management factor consists of three distinct types of affects as follows 

i. Effects of canopy (Ci) 

n. Effects of mulch or close-growing vegetation in direct contact with the soil surface (Cii) 

III. Tillage and residual effects of the lru1d use ( Ciii) 

The default land use factor obtained from the DDMSW software is further evaluated using the 

topographic and aerial image of the drainage area and found to be acceptable for this study. Following are 

the cover and management factor used in the model. 
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T bl 1 C a e oyer an d f: management actor 

Land 
Use Area, 

Code Description sq. mi. 

140 Medium Lot Residential 1.492 

230 Commllliity Commercial 0.45 

3QO General Industrial 3.71 

610 Transportation 0.422 

900 Vacant 0.153 

3.1.6 Drainage Area 

Area 
Percent 

24% 

7.2% 

59.6% 

6.8% 

2.5% 

Pecos Road Detention Basin 
Sediment Yield Analysis- Drainage Memo 

Percent 
ci C;; Cm Impexvions 

0.73 0.87 0.33 30 

0.59 0.81 0.26 80 

0.67 0.84 0.3 55 

0.59 0.81 0.26 80 

0.86 0.93 0.39 0 

Drainage area conesponding to the concentration point CPE24B is obtained from the watershed area 

shape file prepared with the EMADMPU. The total contributing sediment drainage area -is 6.23 sq.mi. 

3.1.7 Specific Weight 

• Specific weight of soils located in Aguila-Carefree Area, m1d Eastem Mm'icopa and Northem Pinal 

Counties Area were obtained from the DDMSW sofuvm·e, whereas, the specific weight of soils located in 

Eastern Pinal and Southem Gill'!- Counties were obtained from the United States Department of 

Agriculture- Natural Resources Conservation Service's Web Soil Survey. See "Appendix B: Soil and 

Land Use" for the specific weight values used in this project. 

• 

3.2 Bed Load 

The Zeller-Fullerton equation, which assumes that the reach is at the eqUilibrium condition, is used to 

calculate the total bed material load. It has the form 

_ (n1.77Vu4.32G0.45) 
q5 - 0.0064 0_3 O.Gl 

Yh Dso 

Where, 

Qs = bed-material discharge in cfs per unit width 

-n =manning's roughness coefficient 

Va = average velocity, ft/s 

Yh =hydraulic depth, ft 
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D50 =median diameter, mm 

G = gradation coefficient and is as follows 

G = ~ (Ds4.1 + Dso ) 
2 Dso D1s.9 

3.2.1 Sediment Sample 

Pecos Road Detention Basin 
Sediment Yield Analysis - Drainage Memo 

The sediment gradation data used in this study was obtained from the sieve analysis perfonned for 

EMADl\1PU (FCDMC, 2011). Sediment diameters utilized to detennine the sediment yield was taken 

from soil sample B2 which is located at Meridian Road and Pecos Road. Following are the particle size 

used in this project. 

Table 2: Particle size table 

Sediment Size,mm 

DIO 0.001 

D16 0.003 

Dso 0.052 

Ds4 0.400 

3.2.2 Cross Section Geometry and Hydraulics 

Cross section geometry and hydraulics were obtained from the future condition HEC-1 model prepared by 

Flood Con1Tol DistJ·ict. The output of the HEC-1 model can be found in "Appendix A: Design Discharge 

and I:IEC-1 01J-tput"_. The cross section x andy ordinates, slope and manning's n were taken fi·om routing 

data E6El5. The cross section input parameters can be found in DDMSW output in "Appendix C: 

DDMSW Output". 

4 Results and Conclusion 

The summary of the annual sediment yield for wash load and bed load for Pecos Basin are presented 

below in Table 3 on next page. The detailed output from DDMSW can be found in "Appendix C: 

DDMSW Output". Quem~ Creek Sports ComplexBasin (Ei1tellus, 2013) sediment yield is also included 

in the second row for comparison. The typical design sediment volume for detention basin is total annual 

sediment multiplied by number of sediment removal cycle (years) plus 100-year retmn event sediment 

yield. For example, if the sediment removal cycle is 3 years, the design sediment volume is 3 x 0.087 + 

1.582 = 1.843 ac-ft. 
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Table 3 · Sediment Yield Summary 

Annual Annual 
Sediment Sediment 

Watershed Yield Bed Yield Wash 
A1·ea, Load Load, 
me ac.-ft. ac.-ft. 

Pecos Basin 6.2 0.059 0.028 

Queen Creek 
Spolis Complex 6.7 0.110 0.088 
Basin (Enteilus) 

5 References 

A1limal 
Sediment 

Yield, 
ac.-ft. 

0.087 

0.198 

Pecos Road Detention Basin 
Sediment Yield Analysis- Drainage Memo 

100-Yl' 100-Yr 
Sediment Sediment 100-Yr 
Yield Bed Yield Wash Sediment 

Load, Load, Yield, 
ac.-ft. ac.-ft. ac.-ft. 

1.070 0.512 1.582 

0.949 0.957 1.906 

i. Entellus Inc. (December, 2013), Technical Memorandum- Sediment Yield Analysis for Queen 

Creek Sports Complex Basin. 

ii. Flood Control District of Maricopa County (August, 2011), East Mesa Area Drainage Master 

Plan Update. 

iii. Flood Control District of Maricopa Cowtty (January, 2013), River Mechanics Manual for 

DDMSW 

iv. United States Department of Agriculture - Natural Resources Conservation Service's (USDA­

NRCS), Web Soil Survey http://websoilsurvev.sc.egov.usda.gov/App/HomePage.htm 
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Raj Shrestha - FCDX 

From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Michael Duncan- FCDX 
Wednesday, February 26, 2014 4:04 PM 
Raj Shrestha - FCDX 
Bing Zhao - FCDX; Jennifer Pokorski - FCDX 
RE: Pecos Road OCR- project number 
24FutlOO.dat; 24FutlOO.out 

Raj, here is the future model (input and output files) from Cathy Regester's study. I prefer this 
to the Ente!lus models, for our purposes . Please do the sediment analysis for concentration 
point CPE24B, which has 6.23 sq . mL contributing and a peak of 697 cfs. 

!his model is on the share drive at: 

W:\Hydrology-Hydraulics\cwr\East Mesa ADMPU Plan\HEC-1 with 600 in Powerline\Future 
Conditions 

From: Raj Shrestha - FCDX 
Sent: Wednesday, February 26, 2014 10:47 AM 
To: Michael Duncan - FCDX 
Cc: Bing Zhao - FCDX 
Subject: RE: Pecos Road DCR - project number 

Mike, 
I have been trying to find the final future condition Hec-1 model that should be used for the Pecos Basin sediment 
analysis. Please see attached ema il from Jennifer. Per her email the East Mesa ADMP did not require the development of 
FINAL future condition Model for SR 24 and Ellsworth Systems. The FINAL future condition model is built only for 
Rittenhouse system. However there is a draft (pre-final) future condition Model that Entelfus will be submitting for SR 24 
and Ellsworth, and a final future cond ition model for Pecos system. She has also mentioned that for SR24 and Ellsworth 
systems, Enteflus only prepared preliminary alternatives and the recommended alternative will be prepared with the 
Pecos Road Channel Project. Cathy also mentioned that the SR24 highway will be bu ilt about 20 years down the road 
and the existing peak discharge is higher than the future condition peak discharge. Do you still t hink thatthe sediment 
analysis should be done for the future condition? If yes, would you like me to use the draft future condition Model 
prepared by Entellus or would you like me to use the model that will be prepared with recommended alternat ive . 

Thanks, 
Raj 

From: Michael Duncan - FCDX 
Sent: Tuesday, February 11, 2014 12:12 PM 
To: Raj Shrestha - FCDX 
Cc: Bing Zhao - FCDX 
Subject: RE: Pecos Road DCR - project number 

• Assume future conditions for your analysis, since the related channel and basins will have future 
conditions as the ir design criteria. . 

1 



From: Raj Shrestha - FCDX 
Sent: Tuesday, February 11, 2014 11:57 AM 
To: Michael Duncan - FCDX 
Cc: Bing Zhao- FCDX 
Subject: RE: Pecos Road DCR - project number 

Mike, 
Are you looking for both existing and future co ndit ion sediment yield analysis or just for the future condition. Please let 
us know. 
Thanks, 
Raj 

From: Michael Duncan - FCDX 
Sent: Tuesday, February 11, 2014 11:30 AM 
To: Raj Shrestha - FCDX 
Cc: Bing Zhao - FCDX 
Subject: Pecos Road DCR - project number 

The PCN number is 

A442.03.20 - Pecos Road Channel & Basins DCR 

Which is a planning budget item, which comes from the Operations (non-CIP) Budget/ 

and the timesheet code for this is: 

I I I /IFCOPERI 

900.00.00- Flood Control (non-CIP) Operations 
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24Fut100 . out 

* . 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 

JUN 1998 * VERSION 4 . 1 * 
* . 
* RU.N DATE 05AUG11 TI~iE 12:24:43 . 
*~********************************~****** 

FUTEMAOI~P24 20110519 - ENAO~iPU 24-hr Future 
Flood Control Distri ct of Maricopa County 
100 YEAR 
24 Hour Storm 
unit Hydrograph; 
08/05/2011 

S-Graph 

9 IO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
QSCAL o. HYDROGRAPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN CO~lPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TI~lE 

NQ 2000 NUMBER OF HYDROGRAPJ-1 ORDINATES 
NDOATE 7 0 ENDING DATE 
NDTIME 2235 ENDING TII~E 
I CENT 19 CENTURY HARK 

COMPUTATION I NTERVAL 0.08 HOURS 
TOTAL TIME BASE 166.58 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLO\~ CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

10 JO INDEX STOR~l NO. 1 • STRM 3 . 58 PRECIPITATION DEPTH 
TRDA 0.00 TRANSPOSITION DRAINAGE AREA 

11 PI PRECIPITATION PATTERN 
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 o.oo 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 
0 . 00 0.00 0.00 0.00 0 .00 0 . 00 
0.00 0.00 0.00 0 .00 0.00 0 . 00 
0 . 00 0.00 0.00 0.00 0.00 0 . 00 
0 . 00 0.00 0.00 0.00 0 .00 0.00 
0 . 00 0.00 0 .00 0.00 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 o.oo 0.00 0 .00 0.00 0.00 
o. 00 0.00 0 . 00 0.00 0.00 0.00 
0 . 01 0.01 0.01 0.01 0.01 0.-01 
0 . 03 0.09 0.09 0 .09 0.01 0.01 
0 .01 0.01 0.01 0 .01 0 . 01 0.01 
0.00 0.00 0 . 00 o.oo 0.00 0.00 
0.00 · 0.00 0 . 00 0 . 00 0 .00 0.00 
0 . 00 0.00 0 .00 0.00 0.00 0 . 00 
0.00 0 . 00 0.00 0.00 0.00 0.00 
0 . 00 0.00 0.00 0.00 0.00 0 . 00 
0 . 00 0 . 00 0 .00 0 . 00 0.00 0.00 
0 . 00 0.00 0.00 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 o.oo 0.00 0 . 00 0.00 0 . 00 
0.00 0 .00 0 .00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 
0.00 0 .00 0.00 0 .00 0 .00 0.00 

21 JD INDEX STORM NO . 2 
STRM 3.56 PRECIPITATION DEPTH 
TRDA 1.00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
0.00 0 . 00 0.00 0.00 0.00 0 . 00 
0 . 00 o·.oo 0.00 0.00 0.00 0.00 
o:oo 0.00 0.00 0 . 00 0.00 0.00 
0.00 0.00 o.oo 0.00 0.00 0 .00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 . 00 0 .00 0.00 0 . 00 0.00 
0.00 0.00 0 . 00 0 .00 0 . 00 0.00 
0.00 0 . 00 0.00 0.00 0.00 0.00 • 0.00 o.oo 0.00 0 .00 0.00 0.00 
0 .00 0 . 00 0.00 0.00 0.00 0.00 
0.00 0 . 00 0.00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.01 0.01 0 .01 0.01 0.01 0.01 
0.03 0.09 0.09 0 . 09 0 . 01 0 .01 
0 .01 0.01 0.01 0 . 01 0.01 0.01 
0.00 0.00 0.00 0 . 00 0 .00 0 .00 
0.00 o.oo 0.00 0 . 00 0.00 0.00 
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. 
U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

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

conditions 20110519 

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 o.oo 0.00 0 .00 
0.00 0 .00 0 .00 0 .00 
0.00 o.oo 0.00 0.00 
0.00 0.00 0.00 0 . 00 
o.oo 0.00 0 . 00 0.00 
0 .00 0.00 0 .00 0 .00 
0 .00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0.00 0.00 0 . 00 0.00 
0 .00 0 .01 0 .00 0 .01 
0.01 0 .01 0.03 0.03 
0.01 0 .01 0 .01 0 . 01 
0 .00 0 .00 0.00 0.00 
0 . 00 0.00 0 . 00 0.00 
0 . 00 0 .00 0 .00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0 .00 
0 .00 0 . 00 0.00 0 .00 
0.00 0.00 0.00 0.00 
0 . 00 0 .00 0.00 0 .00 
0 . 00 0 . 00 0.00 0.00 
0.00 0.00 0.00 0 .00 
0 .00 0.00 0.00 0.00 
o.oo 0.00 0.00 0.00 
0 . 00 0.00 0.00 0.00 
0.00 0.00 

0.00 0.00 0.00 0.00 
0 . 00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0.00 0 .00 0 . 00 0.00 
0.00 0 .00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0 .00 
0.00 0.00 0.00 0.00 
0 .00 0 .00 0.00 0 .00 
0.00 0.00 0 .00 0 .00 
0 . 00 0.00 0.00 0 .00 
0.00 0 .00 0.00 0.00 
0.00 0.01 0.00 0 .01 
0 . 01 0.01 0.03 0.03 
0.01 0.01 0 .01 0.01 
o.oo 0.00 0.00 0.00 
0.00 0 . 00 0.00 0.00 
0 . 00 o.oo 0.00 0.00 
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Appendix E. Alternatives Opinions of 
Probable Cost 

Preliminary Alternative OPCs 
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Project: Pecos Road OCR 

Subject: Opinion of Probable Cost for Design Alternatives 

Designed by: DWT Date : 9/26/2014 

Checked by: MAW Date : 9/26/2014 

Alternative 1: Channel from Meridian to Ellsworth 

MAG Item 

Number Description Qty 

21S.01100 Channel Excavation 186,242 

215 .01510 Earthwork fo r Retention Basins 242,000 

220.10300 Riprap, D50=12" 51,408 

523.10160 Headwall, MAG Det. 501, Straight Type, 60" Pipe 6 

523 .10260 Headwall, MAG Det. 501, Straight Type, 2-60" Pipe 8 

525.03217 Reinforced Concrete Channel, 6" Thick 5,806 

618.20460 60" RGRCP, Class IV 1,270 

Concrete Drop Structure 4 

Potential Utility Relocation 

Electric Line Relocation 7 

Gas Line Relocation 3 

Water Line Relocation- 4"/6" 2 

Water Line Relocation - 8" 0 

Water Line Relocation - 12" 2 

Water Line Relocatoin- 16" 1 

KHA Project No: 091131024 

District Project No: 2014C001-1 

Unit Unit Price Cost 
CY $ 6 $ 1,117,500 

CY $ 6 $ 1,452,000 

CY $ 80 $ 4,112,700 

EACH $ 3,500 $ 21,000 

EACH $ 4,000 $ 32,000 

CY $ 300 $ 1,741,800 

LF $ 175 $ 222,300 

EACH $ 3,500 $ 14,000 

Construction Subtotal $ 8,713,300 

EACH $ 3,000 $ 21,000 

EACH $ 4,000 $ 12,000 

EACH $ 5,000 $ 10,000 

EACH $ 10,000 $ -

EACH $ 15,000 $ 30,000 

EACH $ 20,000 $ 20,000 

Potenti.al Utility Relocation Subtotal $ 93,000 

Right of Way Cost 65 AC $ 125,000 $ 8,125,000 

Des ign Cost (10% of Construction Cost) $ 871,330 

Total $ 17,803,000 

Notes: Construction costs were determined from ADOT Estimated Engineering Construction Cost E2C2. 

Utility relocation estimates based on typical relocation costs . 
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Project : Pecos Road DCR 

Subject : Opinion of Probable Cost for Design Alternatives 

Designed by: DWT Date: 9/26/2014 

Checked by: MAW Date: 9/26/2014 

KHA Proj ect No: 091131024 

Dist ri ct Project No: 2014C001-1 

Alternative 2: Storm Drain from Meridian 222nd and Channel from 222nd to Ellsworth 

MAG Item 
' Number Description Qty Unit Unit Price Cost 

215.01100 Channel Excavation 173,429 CY $ 6 $ 1,040,600 

215.01510 Earthwork for Retention Bas ins 242,000 CY $ 6 $ 1,452,000 

220.10300 Riprap, DS0=12" 51,408 CY $ 80 $ 4,112,700 

505.10130 Catch Basin, MAG Det . 533, TypeD 6 EACH $ 4,500 $ 27,000 

523.10160 Headwa ll, MAG Det. 501, Stra ight Type, 60" Pipe 3 EACH $ 3,500 $ 10,500 

523. 10260 Headwall, MAG Det. 501, Straight Type, 2-60" Pipe 1 EACH $ 4,000 $ 4,000 

525.03217 Reinforced Concrete Channel, 6" Thick 3,409 CY $ 300 $ 1,022,700 

618.20460 60" RGRCP, Class IV 9,360 LF $ 175 $ 1,638,000 

625.01260 Storm Drain Manhole, MAG Det. 521 & 522, 60" Pipe 12 EACH $ 3,500 $ 42,000 

Transition Structure 1 EACH $ 10,000 $ 10,000 

Construction Subtotal $ 9,359,500 

Potential Utility Relocation 

Electric Line Re location 1 EACH $ 3,000 $ 3,000 

Gas Line Relocation 3 EACH $ 4,000 $ 12,000 

Water Line Relocat ion- 4"/6" 1 EACH $ 5,000 $ 5,000 

Water Line Relocation - 8" 3 EACH $ 10,000 $ 30,000 

Water Line Relocation - 12" · 1 EACH $ 15,000 $ 15,000 

Wat er Line Relocatoin- 16" 1 EACH $ 20,000 $ 20,000 

Potential Utility Relocation Subtotal $ 85,000 

Ri ght of Way Cost 57 AC $ 125,000 $ 7,125,000 

Design Cost (10% of Construction Cost) $ 935,950 

Total $ 17,505,000 

Notes: Construction costs were determined from ADOT Estimated Engineering Construction Cost E2C2. 

Manholes estimated from 800ft spacing, as specified in the 2012 City of Mesa Engineering and Design 
Standards Manual. 

Utility relocation estimates based on typical relocation costs . 
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Project: Pecos Road DCR 

Subject : Opinion of Probable Cost fo r Design Alternatives 

Designed by: DWT Date: 9/26/ 2014 

Checked by: MAW Dat e: 9/26/2014 

Alternative 3: Storm dra in from Meridian to Ellsworth 

MAG Item 

Number Description Qty 
215.01100 Channel Excavat ion 39,630 

215. 01510 Eart hwork for Retention Basins 331,000 

505.10130 Cat ch Basin, MAG Det . 533, Type D 31 

523 .10160 Headwall , MAG Det . 501, Straight Type, 60" Pipe 3 

523.10 260 Headwa.ll, M AG Det. 501, St raight Type, 2-60" Pipe 1 

523.10272 Headwall, MAG Det . 501, Straight Type, 2-72" Pipe 2 

525.03217 Reinforced Concrete Channel, 6" Thick 3,409 

618.20460 60" RG RCP, Class IV 9,360 

618.20472 72" RGRCP, Class IV 18,480 

625.01260 St orm Drain Manhole, MAG Det . 521 & 522, 60" Pipe 36 

Tra nsiti on St ruct ure 1 

Potential Uti lity Relocation 

Electri c Li ne Re location 1 

Gas Line Re location 3 

Wat erLi ne Relocat ion - 4"/6" 1 

Water Li ne Relocation - 8" 6 

Wat er Li ne Relocation -12" 4 

Water Li ne Relocatoin - 16" 1 

KHA Proj ect No: 091131024 
District Proj ect No: 2014C001-1 

Unit Unit Price Cost 

CY $ 6 $ 237,800 

CY · $ 6 $ 1,986,000 

EACH $ 4,500 $ 139,500 

EACH $ 3,500 $ 10,500 
EACH $ 4,000 $ 4,000 

EACH $ 4,200 $ 8,400 

CY $ 300 $ 1,022,700 

LF $ 175 $ 1,638,000 

LF $ 300 $ 5,544,000 

EACH $ 3,500 $ 126,000 

EACH $ 10,000 $ 10,000 

Const ruction Subtotal $ 10,726,900 

EACH $ 3,000 $ 3,000 

EACH $ 4,000 $ 12,000 

EACH $ 5,000 $ 5,000 

EACH $ 10,000 $ 60,000 

EACH $ 15,000 $ 60,000 

EACH $ 20,000 $ 20,000 

Potential Ut il ity Relocation Subtotal $ 160,000 

Right of Way Cost 42 AC $ 125,000 $ 5,250,000 

Design Cost (10% of Construction Cost) $ 1,072,690 

Total $ 17,210,000 

Notes: Construction costs were determined from ADOT Estimated Engineering Construction Cost E2C2. 

Manholes estimated from 800ft spacing, as specified in the 2012 City of Mesa Engineering and Design 
Standards Manual. 

Utility relocation estimates based on typical relocation costs . 
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Appendix F. DCR Drainage System 

• Revised HEC-1 Model Output 

• Revised stage-storage-discharge 

tables 

• Revised normal depth calculations 

• Revised storm dra in calculations 

• Revised OPC 
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•

!***************************************** 
* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 

JUN 1998 

****************y********************** 

U. S . ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS , CALIFORNIA 95616 

(916) 756-1104 

• 

• 

VERSION 4 . 1 

RUN DATE 06JAN15 TIME 07 : 45 : 05 

X X xxxxxxx XXX XX X 
X X X X X XX 
X X X X X 
xxxxxxx xxxx X XX XXX X 
X X X X X 
X X X X X X 
X X XXX XXX X XXX XX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73) , HEClGS, HEClDB, AND HEClKW . 

THE DEFINITIONS OF VARIABLES - RTIMP- AND - RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE I NPUT STRUCTURE . 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81 . THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS : DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS :WRITE STAGE FREQUENCY, 
DSS : READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE :GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE : NEW FINITE DIFFERENCE ALGORITHM 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

HEC-1 INPUT 

ID ....... 1. . . .. . . 2 ....... 3 ....... 4 ...... . 5 . . ..... 6 ....... 7 ... .. . . 8 ... .... 9 .. . .. . 10 

Pecos Road Channel and Basin Design Concept Report 
OCR System Model 
Future Conditions 

OCR System Model : Storm drain from the Pecos Basin to the Ellsworth Channe 

Prepared for the Flood Control District of Maricopa County 
District Project Number FCD 2014C001-1 

Prepared by Kimley-Horn and Associates , Inc . 
Kimley Horn Project Number 091131024 
January 2015 

Model based on Alternative 1 of the East Mesa Area Drainage Master Plan 
Update (EMADMPU) . The model was revised to include only those areas 
contributing to the Ellsworth Channel . 

List of Changes : 
- Basin DIVPB at Pecos Rd and Meridian was changed from a diversion card 

to a storage routing card with stage-storage-discharge data ; the name 
was changed from DIVPB to DETPB to reflect the change . 

- Routing reach from CPR9 to CPR8 was eliminated 
- Powerline section of the model was deleted (all subbasins north of the 

future SR24 alignment) . 
- All subbasins south and east of RS and R8 have been deleted . 
- All comments from the East Mesa Area Drainage Master Plan Update that do 

pertain to the Ellsworth Channel model have been deleted . 
- Area has been adjusted on HC cards to account for reduction in area due 

retention diversions . 
- An additional proposed detention basin was modeled at 222nd Street with 

KK record of DET222 . 
- The subbasin boundary between Subbasins E28B and E24B and Subbasins E29 

and E25 have been shifted from Signal Butte Road to 222nd Street to 
more accurately model flows upstream of detention basin DET222 . 

- For routing reaches with double pipes a single equivalent diameter pipe 
was modeled . 

*************************** EAST MESA ADMPU *************************** 
*********************************************************************** 

PROJECT : 
CLIENT : 
PREPARED BY : 
PROJECT NO : 
MODIFIED DATE : 
MODELER : 

STORM : 

EAST MESA AREA DR~INAGE MASTER PLAN UPDATE 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

ENTELLUS, INC. 
FCD 2011C017 

9/12/2012 
RLJ 

100-YEAR 24-HOUR 

ENTELLUS 310 . 057 

DEVELOPMENT CONDITIONS : FUTURE LAND USE 

PAGE 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

ID 
ID 
I D 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

INCREASED FUTURE RETENTION (2 . 19->2 . 70 IN) 
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LINE 

56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 

98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 

LINE 

109 
110 
111 
112 
113 
114 
115 
116 

117 
118 
119 
120 
121 
122 
123 
124 
125 

126 
127 
128 
129 
130 

131 
132 

HEC-1 INPUT PAGE 2 

ID ....... 1 ....... 2 - - - - -3- - - - - . -4 - .. . ... 5 ....... 6 . - ..... 7 ....... 8 ....... 9 . . .... 10 

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
IT 5 
IN 15 
IO 5 

PROPOSED INFRASTRUCTURE : MOUNTAIN CHANNEL AND RETENTION BASIN 
MERIDIAN CHANNEL 
PECOS CHANNEL 
MERIDIAN AND PECOS RETENTION BASIN 
GERMANN CHANNEL 

MODIFICATION 1 : RETENTION VOLUMES WERE INCREASED TO 
100- YEAR, 2- HOUR NOAA 2 RAINFALL WITH 80% EFFECTIVE 
VOLUME WITHIN THE CITY OF MESA AND TOWN OF QUEEN CREEK FOR THE F 

SUBBASINS : 

E28B 
E31 

E29 
E32 

E30B 
E33B 

MODIFICATION 4 : MERIDIAN CHANNEL (SOUTH OF PECOS) : CPRB 
RETOUTED TO COMBINE NORTH UP MERIDIAN ROAD TO COMBINE 
WITH CPE16 AND FOLLOW THE EXISTING FLOW PATH TO 
PROPOSED RETENTION AT MERIDIAN AND PECOS . 

MODIFICATI ON 5 : PECOS CHANNEL (WEST OF MERI DIAN) : CPE24B WAS MODIFIED TO 
COMBINE WITH E25 AND WAS ROUTED ON PECOS ROAD . CPE29 
WAS MODI FIED TO COMBINE WITH - E29 . NEW ROUTES WERE 
DEFINED ON PECOS ROAD . 

MODIFICATION 6 : MERIDIAN AND PECOS OFFLINE RETENTION : ADDED DIVERSION 
DIVPB AFTER CPE15 WITH A BYPASS FLOW OF 265 CFS 

*************************** EAST MESA ADMPU *************************** 
*********************************************************************** 

FUTEMADMP24 20110519 - EMADMPU 24-hr Future Conditions 20110519 
Flood Control District of Maricopa County 
100 YEAR 
24 Hour Storm 
Unit Hydrogr aph : S-Graph 
08/05/2011 

12Augl4 2000 2000 

*DIAGRAM 

JD 3 . 579 0 . 0001 
PC 0 . 000 0 . 002 0 . 005 0 . 008 0 . 011 0 . 014 0 . 017 0 . 020 0.023 0 . 026 
PC 0.029 0 . 032 0 . 035 0.038 0 . 041 0 . 044 0 . 048 0.052 0 . 056 0 . 060 
PC 0. 064 0 . 068 0 . 072 0 . 076 0 . 080 0 . 085 0 . 090 0 . 095 0 . 100 0.105 
PC 0 . 110 0 . 115 0 . 120 0 . 126 0 . 133 0 . 140 0 . 147 0 .155 0 . 163 0 . 172 
PC 0 . 181 0 . 191 0 . 203 0 . 218 0 . 236 0 . 257 0 . 283 0 . 387 0 . 663 0 . 707 
PC 0 . 735 0 . 758 0 . 776 0 . 791 0 . 804 0 . 815 0. 825 0 . 83 4 0 . 842 0 . 849 
PC 0~ 856 0 . 863 0 . 869 0 . 875 0 . 881 0 . 887 0. 893 0 . 898 0 . 903 0 . 908 
PC 0 . 913 0 . 918 0 . 922 0 . 926 0 . 930 0 . 934 0. 938 0 . 942 0 . 946 0 . 950 
PC 0 . 953 0 . 956 0 . 959 0 . 962 0 . 965 0 . 968 0 . 971 0 . 974 0 . 977 0 . 980 
PC 0 . 983 0 . 986 0 . 989 0 . 992 0 . 995 0 . 998 1 . 000 

HEC- 1 INPUT PAGE 3 

ID ..... . . 1 . ...... 2 . . . . . . . 3 ....... 4 . ...... 5 ..... . . 6 ....... 7 ....... 8 .. . .... 9 ..... . 10 

JD 3 . 561 1.0 
JD 3 . 490 5 . 0 
JD 3 . 400 10.0 
JD 3 . 286 20 . 0 
JD 3 . 221 30 . 0 
JD 3 . 175 40 . 0 
JD 3 . 139 50.0 
JD 3 . 114 60 . 0 

KK E7 BASIN 
KM Runoff from subbasin E7 
BA 1.124 
LG 0 . 24 0 . 26 5 . 10 0 . 32 35 
UI 0 64 64 102 224 281 328 369 416 477 
UI 561 725 814 670 575 512 449 390 339 300 
UI 226 159 113 106 99 64 64 46 20 20 
UI 20 20 20 20 20 20 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK DIVE7 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
DT RETE7 85 . 5 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK E7STOR STORAGE 
RS 1 STOR 

• 

• 
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• 133 SV 22 . 82 34 . 23 45 . 64 78.34 111. 03 143 . 72 176 . 42 230 . 23 284 . 04 
134 SQ 1. 75 5 . 50 11.00 17 . 70 25 . 70 34 . 20 43 . 00 51 . 70 
135 SE 1566 . 0 1567 . 00 1567 .50 1568 . 00 1568 . 50 1569 . 00 1569 . 50 1570 . 00 1570 . 50 1571.00 
136 ST 1574 . 0 10000 . 0 3 . 0 1.5 

137 KK E7E6 ROUTE 
138 KM -Route outfall from E7STOR to CPE6 
139 RS 23 FLOW 
140 RC 0 . 035 0 . 030 0 . 030 16362 0 . 0062 5 . 50 
141 RX 0.00 500 . 00 980 . 00 1003 . 00 1007.00 1031 . 00 1511 . 00 2011 . 00 
142 RY 5 . 50 4 . 50 4 . 00 1. 00 1. 00 4 . 00 4 . 50 5 . 50 

143 KK E6B BASIN 
144 KM Runoff from subbasin E6B 
145 BA 1. 949 
146 LG 0 . 14 0 . 25 6 . 00 0 . 24 59 
147 UI 0 174 277 677 898 1079 1330 1853 2099 1602 
148 UI 1321 1068 853 594 331 288 192 162 53 53 
149 UI 53 53 53 0 0 0 0 0 0 0 
150 UI 0 0 0 0 0 0 0 0 0 0 
151 UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT PAGE 

LINE ID ... . . . . 1 ..•.... 2 . .... . . 3 . ...... 4 ....... 5 ....... 6 . . . .. . . 7 .. . . ... 8 ....... 9 . . . ... 10 

152 KK DIVE6B DIVERT 
153 KM Divert the required retention volume for the subbasin out of the model 
154 DT RETE6B .179. 9 0 . 0 
155 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
156 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

157 KK EB BASIN 
158 KM Runoff from subbasin E8 
159 BA 1. 099 
160 LG 0 . 21 0 . 25 4 . 50 0 . 44 39 
161 UI 0 75 75 201 313 383 441 514 604 798 

• 162 UI 955 771 649 563 475 4 01 337 241 14 5 127 
163 UI 114 75 75 28 23 23 23 23 23 23 
164 UI 0 0 0 0 0 0 0 0 0 0 
165 UI 0 0 0 0 0 0 0 0 0 0 

166 KK DIVES DIVERT 
167 KM Divert the required retention volume for the subbasin out of the model 
168 DT RETE8 80 . 9 0 . 0 
169 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
170 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

171 KK E8E6 ROUTE 
172 KM Route runoff from subbasin E8 that is not retained to CPE6 
173 RS 9 FLOW 
174 RC 0 . 060 0 . 035 0 . 060 9833 0 . 0052 5 . 50 
175 RX 0 . 00 500 . 00 980 . 00 1003 . 00 1007 . 00 1031. 00 1511.00 2011 . 00 
176 RY 5 . 50 4 . 50 4 . 00 1. 00 1. 00 4.00 4 . 50 5 . 50 

177 KK CPE6 COMBINE 
178 KM Combine routed flow from E7STOR and subbasin EB with unretained runoff from 
179 KM subbasin E6B . 
180 HC 3 3 . 05 

181 KK DE6S DIVERT 
182 KM Flow split diversion, DRE9 to the south, DE6S to the west 
183 DT DRE9 0 . 0 0 . 0 
184 DI 0 . 0 236.0 682 . 0 1141.0 1670 . 0 2261 . 0 2886 . 0 0 . 0 0 . 0 0 . 0 
185 DQ 0 . 0 1.0 13 . 0 212 . 0 633.0 1096 . 0 1568 . 0 0 . 0 0 . 0 0 . 0 

186 KK E6El5 ROUTE 
187 KM Route remaining flow from flow split at DE6S west to CPE15A 
188 RS 7 FLOW 
189 RC 0 . 035 0 . 030 0 . 035 8259 0 . 0042 5 . 50 
190 RX 950.00 975 . 00 991 . 00 1003 . 00 1007.00 1019.00 1030 . 00 1065 . 00 
191 RY 5 . 50 4 . 50 4 . 00 1. 00 1. 00 4.00 4 . 50 5 . 50 

HEC-1 INPUT PAGE 5 • LINE ID . .. .... 1 . .. . ... 2 ... . ... 3 . ... . .. 4 ....... 5 . .... .. 6 .... . . . 7 ....... 8 .... ... 9 . . .... 10 

192 KK E5B BASIN 
193 KM Runoff from subbasin E5B 
194 BA 0.286 
195 LG 0 . 14 0 . 25 3 . 95 0 . 64 62 
196 UI 0 64 22 5 342 567 435 287 14 8 74 36 
197 UI 15 15 0 0 0 0 0 0 0 0 
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198 
199 
200 

201 
202 
203 
204 
205 

206 
207 
208 
209 
210 
211 

212 
213 
214 
215 
216 
217 
218 
219 
220 

221 
222 
223 
224 
225 

226 
227 
228 

UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK DIVE5B DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
DT RETE 58 25 . 0 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK E5E14B ROUTE 
KM Route runoff from subbasin E5B that is not retained to CP14B 
RS 5 FLOW 
RC 0 . 035 0 . 030 0 . 035 6256 0 . 0054 5.50 
RX 950 . 00 985 . 00 991.00 1003 . 00 1007 . 00 1019 . 00 1025 . 00 1050 . 00 
RY 5 . 50 4.50 4.00 1.00 1.00 4 . 00 4 . 50 5 . 50 

KK El4B BASIN 
KM Runoff from Subbasin El4B 
BA 0.528 
LG 0 . 14 0 . 25 5 . 60 0 . 29 60 
UI 0 125 435 667 1086 785 512 237 126 
UI 29 29 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK DIV14B DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
DT RET14B 4 8 . 4 0 . 0 
DI 0.0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK CP14B COMBINE 
KM Combine routed flow from E5B with unretained runoff from subbasin El4B . 
HC 2 

0 
0 
0 

0.0 
0 . 0 

53 
0 
0 
0 
0 

0 . 0 
0 . 0 
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HEC- 1 INPUT PAGE 6 • LINE 

229 
230 
231 
232 
233 
234 

235 
236 
237 
238 
239 
240 
241 
242 
243 

244 
245 
246 
247 
248 

249 
250 
251 
252 

253 
254 
255 

256 
257 
258 
259 
260 
261 

262 

ID ...... . 1. . ..... 2 ....... 3 ... .. . . 4 . .. . ... 5 .. ..... 6 .... . .. 7 . . . . . .. 8 ....... 9 .... . . 10 

KK E14E15 ROUTE 
KM Route combined runoff from CP14B to CPE15A 
RS 2 FLOW 
RC 0 . 04 0 . 03 0 . 04 1840 0 . 0018 
RX 0 9 18 29 40 51 59 68 
RY 2 0 0 0 0 2 

KK E15 BASIN 
KM Runoff from subbasin E15 
BA 0 . 777 
LG 0 . 15 0 . 25 5 . 10 0 . 35 57 
UI 0 106 363 582 791 1239 1004 734 522 273 
UI 171 106 36 32 32 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DIVE15 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
DT RETE15 67 . 7 0 . 0 
DI 0.0 10000.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0.0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 

KK CPE15A COMBINE 
KM Combine routed flow from split at CPE6 (DRE9 , DE6S) and CP14B with unretained 
KM runoff from subbasin E15 . 
HC 3 4 . 29 

KK DRE9RETRIEVE 
KM Retrieve flow from split at DRE9 that goes to the south 
DR DRE9 

KK RTE6E9 ROUTE • KM Route split flow from CPE6 (DRE9) south to CPE9 
RS 5 FLOW 
RC 0 . 035 0 . 030 0 . 025 2200 0 . 0035 6 . 00 
RX 0 . 00 100 . 00 700 . 00 1050 . 00 1090 . 00 1110 . 00 1140 . 00 1240 . 00 
RY 0 . 00 6 . 00 4 . 00 1. 00 1. 00 5 . 00 6 . 00 6 . 00 

KK E9 BASIN 
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• 263 KM Runoff from subbasin E9 
264 BA 0 . 723 
265 LG 0 . 14 0 . 25 5 . 40 0 . 30 58 
266 UI 0 88 253 450 585 836 1040 754 570 416 
267 UI 225 148 92 48 27 27 27 0 0 0 
268 UI 0 0 0 0 0 0 0 0 0 0 
269 UI 0 0 0 0 0 0 0 0 0 0 
270 UI 0 0 0 0 0 0 0 0 0 0 

1· HEC- 1 INPUT PAGE 7 

LINE ID .. . . ... 1 ... ... . 2 .. . .... 3 .. . . . . . 4 ... . . .. 5 . .. . . . . 6 ... . . . . 7 . .... . . 8 .. . .. . . 9 .. . .. . 10 

271 KK DIVE9 DIVERT 
272 KM Divert the required retention volume for the subbasin out of the model 
273 DT RETE9 65 . 4 0 . 0 
274 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
275 IXl 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

276 KK CPE9 COMBINE 
277 KM Combine routed flow from split at CPE6 (DRE9) with unretained runoff from 
278 KM subbasin E9 
279 HC 2 1.07 

280 KK DE9S DIVERT 
281 KM Flow split diversion, DRR5 to the south, DE9S to the west 
282 DT DRR5 0 . 0 0 . 0 
283 DI · 0 . 0 78 . 0 163 . 0 440 . 0 936 . 0 1475.0 2024 . 0 0 . 0 0 . 0 0 . 0 
284 IXl 0 . 0 1.0 43 . 0 245 . 0 670 . 0 1157 . 0 1661 . 0 0 . 0 0 . 0 0 . 0 

285 KK E9E16 ROUTE 
286 KM Route remaining flow from flow split at DE9S west to CPE16 
287 RS 6 FLOW 
288 RC 0 . 035 0 . 030 0 . 035 6751 0 . 0040 5 . 50 
289 RX 950 . 00 985 . 00 991 . 00 1003 . 00 1007 . 00 1019 . 00 1025 . 00 1060 . 00 
290 RY 5 . 50 4 . 50 4 . 00 1. 00 1 . 00 4 . 00 4 . 50 5 . 50 

• 291 KK DRR5RETRIEVE 
292 KM Retrieve flow from split at DRR5 that go"es to the south 
293 DR DRR5 

294 KK R5 BASIN 
295 KM Runoff from subbasin R5 
296 BA 0 . 504 
297 LG 0 . 29 0 . 25 5 . 40 0 . 27 21 
298 UI 0 53 120 241 310 393 574 608 455 358 
299 UI 277 189 98 80 53 26 16 16 16 16 
300 UI 0 0 0 0 0 0 0 0 0 0 
301 UI 0 0 0 0 0 0 0 0 0 0 
302 UI 0 0 0 0 0 0 o· 0 0 0 

303 KK DIVR5 DIVERT 
304 KM Divert the required retention volume for the subbasin out of the model 
305 DT RETR5 1.0 0 . 0 
306 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
307 IXl 0 . 0 10000 . 0 0 . 0 0 . 0 0.0 0 . 0 0.0 0 . 0 0.0 0 . 0 

HEC-1 INPUT PAGE 8 

LINE ID ... ... . 1 . . ..... 2 . . ... .. 3 .... . .. 4 ..... . . 5 .. . . . .. 6 .. . . .. . 7 .... . . . 8 . .. . . . . 9 .... . . 10 

308 KK CPR5 COMBINE 
309 KM Combine routed flow from split at CPE9 (DRR5) with unretained runoff from 
310 KM subbasin R5 
311 HC 2 1. 07 

312 KK R5R8 ROUTE 
313 KM Route combined runoff from CPR5 to CPR8 
314 RS 5 FLOW 
315 RC 0.040 0 . 035 0 . 040 6587 0 . 0043 5.00 
316 RX 966.00 986 . 00 994 . 00 1006 . 00 1012 . 00 1024.00 1032.00 1052.00 
317 RY 5.00 4.50 4.00 1. 00 1. 00 4 . 00 4 . 50 5.00 

• 318 KK R8 BASIN 
319 KM Runoff from subbasin R8 
320 BA 0.554 
321 LG 0.16 0 . 25 4 . 60 0 . 45 64 
322 UI 0 69 208 360 471 695 788 567 421 299 
323 UI 149 105 69 23 21 21 21 0 0 0 
324 UI 0 0 0 0 0 0 0 0 0 0 
325 UI 0 0 0 0 0 0 0 0 0 0 
326 UI 0 0 0 0 0 0 0 0 0 0 
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332 
333 
334 

335 
336 
337 
338 
339 
340 

341 
342 
343 
344 
345 
346 
347 
348 
349 

LINE 

350 
351 
352 
353 
354 

355 
356 
357 
358 

359 
360 
361 
362 
363 
364 

365 
366 
367 
368 
369 

370 
371 
372 
373 
374 
375 
376 
377 
378 

379 
380 
381 
382 

383 
384 
385 
386 
387 
388 
389 
390 
391 

LINE 

KK DIVR8 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
DT RETR8 50 . 5 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK CPR8 COMBINE 
KM Combine routed runoff from CPR5 with unretained runoff from subbasin R8 
HC 2 1 . 62 

KK R8E16 ROUTE 
KM Route combined flows from CPR8 to CPE16 in the proposed MERIDIAN SOUTH CHANNE 
RS 3 FLOW 
RC 0 . 03 0 . 04 0 . 03 2660 0 . 001 
RX 0 16 33 45 58 71 87 103 
RY 7 3 0 0 0 0 3 7 

KK E16 BASIN 
KM Runoff from subbasin E16 
BA 0 . 396 
LG 0 . 15 0 . 25 5 .1 0 0 . 35 57 
UI 0 58 224 342 497 684 480 338 207 100 
UI 64 26 18 18 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT 

ID . .... . . 1. . . .... 2 ....... 3 ....... 4 .... .. . 5 .... . . . 6 .... . . . 7 . . ... . . 8 .... . .. 9 ...... 10 

KK DIVE16 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
DT RETE16 35.1 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK CPE16 COMBINE 
KM Combine r outed flow fr om split at CPE9 (DRR5 , DE9S) and routed flow from CPR8 
KM with unretained runoff from subbasin E16 . 
HC 3 2 . 52 

KK E16E15 ROUTE 
KM Route combined flows from CPE16 to CPE15 in the MERIDIAN SOUTH CHANNEL 
RS 4 FLOW 
RC 0.03 0 . 04 0 . 03 4120 0 . 001 
RX 0 16 33 44 56 68 84 100 
RY 7 3 0 0 0 0 3 7 

KK CPE15 COMBINE 
KM Combine routed flows fr om CPE16 in the MERIDIAN SOUTH CHANNEL with flows 
KM from the north and east at the southwest corner of Pecos and Meridian . These 
KM flows combine in the proposed Pecos Basin (DETPB) 
HC 2 6 . 81 

KK DETPB STORAGE 
KM Proposed inline retention basin at SWC Meridian and Pecos 
KM Basin is 9 ft deep with 1 foot provided for freeboard 
KM Approximately 134 ac- ft provided (not including freeboard) 
KO 3 
RS 1 STOR 
sv 0 0 . 7 8 . 3 25 . 2 45 . 8 66 . 9 88 . 6 110 . 9 
SQ 0 12 45 58 90 120 148 167 
SE 1428 1429 1430 1431 1432 1433 1434 1435 

KK E1524B ROUTE 

133 . 8 
184 

1436 

157 . 2 
199 

1437 

KM 
KM 
RD 

Route discharge from basin DETPB in PECOS STORM DRAIN to 222nd St & Pecos 
Pipe size selected based on equivalent size for te~o pipes 
5160 0 . 0035 0 . 013 CIRC 7 

KK E25 BASIN 
KM Runoff from subbasin E25 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

Modified as part of the Pecos Road 
from Signal Butte to 222nd Street 
1.180 

0 . 15 0 . 25 5 . 85 0.25 
0 137 368 676 

4 94 245 190 130 
0 0 0 0 

OCR 

55 
870 

42 
0 

HEC-1 INPUT 

to move the western subbasin boundary 

1180 1677 1273 980 738 
42 42 42 0 0 

0 0 0 0 0 

ID ....... 1. ...... 2 . . . . . . . 3 ....... 4 . ...... 5 . ...... 6 . ... . • • 7 • . .. ... 8 .. .. ... 9 ..... . 10 

PAGE 9 

• 

• 
PAGE 10 



• 

• 

• 
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392 
393 

394 
395 
396 
397 
398 
399 

400 
4 01 
402 
403 
404 
405 
406 
407 
408 
409 
410 

411 
412 
413 
414 
415 
416 

417 
418 
419 
420 

421 
422 
423 
424 
425 
426 
427 
428 
429 

LINE 

430 
431 
432 
433 
434 

435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 

446 
447 
448 
449 
450 
451 

452 
453 
4 54 
455 
456 
457 
458 
459 
460 
461 

UI 
UI 

0 
0 

0 
0 

KK DIVE25 DIVERT 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

KM 
KM 
DT 
DI 
DQ 

Divert the requi red r etention volume for the subbasin out of the model 
Modified as part of the Pecos Road OCR from 89 . 8 to 112 . 1 

RETE25 112 . 1 0 . 0 
0 . 0 10000 . 0 0 . 0 
0 . 0 10000 . 0 0 . 0 

KK E24B BASIN 
KM Runoff from subbasin E24B 

0.0 
0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 

0 
0 

0 . 0 
0 . 0 

KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

Modified as part of the Pecos Road OCR to move the western subbasin boundary 
from Signal Butte to 222nd Street 
0 . 582 

0 . 15 0 . 15 7 . 58 0 . 13 57 
0 84 313 483 686 996 717 512 333 

103 50 26 26 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

KK DIV24B DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
KM Modified as part of the Pecos Road DCR from 44 . 4 to 55 . 8 
DT RET24B 55 . 8 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK CPE24B COMBINE 
KM Combine routed discharge from basin DETPB with unretained runoff from 
KM subbasins E25 and E24B in PECOS CHANNEL at Signal Butte & Pecos 
HC 3 8 . 20 

KK DET222 STORAGE 
KM Proposed inline retention basi n at NEC 222nd St and Pecos 
KM Basin is 7 . 9 ft deep with 1 foot provided for freeboard 
KM Approximately 34 ac- ft provided (not includi ng f r eeboard) 
KO 3 
RS 1 STOR 
SV 0 2 . 0 6 . 4 11 . 3 16 . 4 22 . 0 27 . 8 33 . 9 39 . 7 
SQ 0 16 53 54 97 150 200 236 260 
SE 1408 1409 1410 1411 1412 1413 1414 1415 1415 . 9 

HEC-1 INPUT 

154 
0 
0 
0 
0 

0 . 0 
0 . 0 

ID .. .. . . . 1. ... .. . 2 ..... . . 3 ....... 4 . . . . . . . 5 ....... 6 ....• . . 7 • •. . ... 8 . . ..... 9 ...... 10 

KK E24E28 ROUTE 
KM Route combined flows from CPE24B in PECOS STORM DRAIN to CPE28B at Crismon 
KM and Pecos 
KM Pipe size selected based on equivalent size for two pipes 
RD 3970 0 . 0035 0 . 013 CIRC 9 

KK E28B BASIN 
KM Runoff from subbasin E28B 
KM Modified as part of the Pecos Road OCR to move the eastern subbasin boundary 
KM from Signal Butte to 222nd Street 
BA 0.418 
LG 0 . 22 0 . 15 8 . 36 0 . 10 48 
UI 0 52 154 268 350 512 598 430 321 232 
UI 115 82 52 20 16 16 16 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DIV28B DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
KM Modified as part of the Pecos Road OCR from 51 . 3 to 39 . 9 
DT RET28B 39 . 9 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0.0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK E29 BASIN 
KM Runoff from subbasin E29 
KM Modified as part of the Pecos Road OCR to move the eastern subbasin boundary 
KM from Signal Butte to 222nd Street 
BA 0 . 754 
LG 0 . 15 0 . 25 5 . 85 0.26 55 
UI 0 84 212 400 516 675 1012 846 651 4 98 
UI 368 191 141 88 53 26 26 26 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

PAGE 11 
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462 

463 
4 64 
465 
466 
4 67 
4 68 

UI 

KK 
KM 
KM 
DT 
DI 
DQ 

0 0 0 0 

DIVE29 DIVERT 
Divert the required retention 
Modified as part of the Pecos 

RETE29 67 . 9 0 . 0 
0 . 0 10000 . 0 0 . 0 0 . 0 
0 . 0 10000 . 0 0 . 0 0 . 0 

0 0 0 0 0 0 

volume for the subbasin out of the model 
Road OCR from 90 . 2 to 67 . 9 

0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

Page 8 of30 

HEC-1 INPUT PAGE 12 

LINE 

4 69 
470 
471 
472 

473 
4 74 
475 

476 
477 
478 
479 
480 
4 81 
482 
483 
4 84 

485 
486 
487 
4 88 
489 
490 

491 
492 
493 
4 94 

495 
496 
497 
498 . 
499 
500 
501 
502 
503 

504 
505 
506 
507 
508 
509 

LINE 

510 
511 
512 
513 
514 
515 

516 
517 
518 
519 

520 
521 
522 
523 
524 

ID ... .... 1 ...... . 2 .... . .. 3 .... . . . 4 ....... 5 . ...... 6 ... . . . . 7 .. . ... . 8 .... . .. 9 . . .... 10 

KK CPE28B COMBINE 
KM Combine routed flow from CPE24B with unretained runoff from subbasins E28B 
KM and E29 in the PECOS STORM DRAIN at Crismon and Pecos 
HC 3 9 . 74 

KK E28E31 ROUTE 
KM Route flows in the PECOS STORM DRAIN from CPE28B to CPE31 at Ellsworth and Pe 
RD 5400 0 . 0035 0 . 013 CIRC 9 

KK E31 BASIN 
KM Runoff from subbasin E31 
BA 0.810 
LG 0 . 15 0 . 25 4. 80 0 . 39 55 
UI 0 86 197 391 504 641 943 970 728 571 
UI 441 296 151 126 86 37 26 26 26 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DIVE31 DIVERT 
KM Divert the required retention volume for the subbasin out of the model 
KM MODIFIED MAX VOLUME FROM 56 . 5 TO 68 . 9 
DT RETE31 68 . 9 0 . 0 
DI 0 .0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

KK CPE31A COMBINE 
KM Combine routed flows from CPE28B with unretained runoff from subbasin E31 at 
KM in the PECOS CHANNEL at Ellsworth and Pecos 
HC 2 10 . 55 

KK E32 BASIN 
KM Runoff from subbasin E32 
BA 0 . 246 
LG 0 . 14 0 . 25 4.25 0 . 55 58 
UI 0 72 238 387 535 337 190 78 37 15 
UI 15 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DIVE32 DIVERT 
KM Divert the required retention volume for 1;he subbasin out of the model 
KM MODIFIED MAX VOLUME FROM 17.2 TO 20 . 9 
DT RETE32 20 . 9 0 . 0 
DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

HEC-1 INPUT 

ID . . .. ... 1. ... . . . 2 .. ... . . 3 .. . . .. . 4 ....... 5 ..... . . 6 ....... 7 .. ..... 8 .... . .. 9 ...... 10 

KK E32E31 ROUTE 
KM Route unretained runoff from subbasin E32 to CPE31 
RS 5 FLOW 
RC 0 . 025 0.060 0 . 025 3272 0 . 0028 1388 . 60 
RX 100 . 00 110 . 00 128 . 00 149 . 80 160 . 00 191 . 50 209 . 20 210 . 00 
RY 1388.3 1388 . 32 1388 . 32 1380 . 37 1380 . 17 1388 . 04 1388 . 39 1388 . 60 

KK CPE31 COMBINE 
KM Combine unretained runoff from subbasin E32 with the flows from the PECOS 
KM CHANNEL at CPE31 - Ellsworth and Pecos 
HC 2 10 . 80 

KK E31E30 ROUTE 
KM Route runoff from CPE31 north in the Ellsworth Channel to CPE30 
RS 5 FLOW 
RC 0 . 025 0 . 045 0 . 025 4404 0 . 0008 1387 . 00 
RX 100 . 00 107 . 00 112 . 50 144 . 90 175 . 10 201. 50 225 . 90 244 . 00 

• 

PAGE 13 

• 
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• 525 RY 1386 . 1 1386 . 09 1386 . 09 1377 . 99 1377 . 99 1384 . 59 1385 . 08 1387 . 00 

526 KK E30B BASIN 
527 KM Runoff from subbasin E30B 
528 BA 0.882 
529 LG 0 . 24 0 . 15 8 . 40 0 . 09 47 
530 UI 0 56 56 128 217 272 314 357 416 500 
531 UI 668 683 552 475 416 355 303 261 191 124 
532 UI 98 92 66 56 44 17 17 17 17 17 
533 UI 17 17 0 0 0 0 0 0 0 0 
534 UI 0 0 0 0 0 0 0 0 0 0 

535 KK DIV30B DIVERT 
536 KM Divert the required retention volume for the subbasin out of the model 
537 KM MODIFIED MAX VOLUME FROM 67 . 1 TO 81. 9 
538 DT RET30B 81 . 9 0 . 0 
539 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
540 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 

541 KK CPE30 COMBINE 
542 KM Combine routed flow from CPE31 in the Ellsworth Channel with unretained 
543 KM runoff from subbasin E30B 
544 HC 2 11 . 68 

545 KK E30E26 ROUTE 
546 KM Route combined runoff from CPE30 to CPE26 in the Ellsworth Channel 
547 RS 1 FLOW 
548 RC 0 . 025 0 . 035 0 . 025 822 0 . 0005 1387 . 00 
549 RX 100 . 00 105 . 00 108.50 149 . 90 220 . 10 251 . 30 279 . 10 285 . 10 
550 RY 1387 . 0 1387 . 00 1386 . 66 1376 . 31 1376 . 31 1384 . 11 1384 . 66 1386 . 00 

HEC-1 INPUT PAGE 14 

LINE ID ... ... . 1 . . . .... 2 ...... . 3 .. . ... . 4 ... . . . . 5 . .. . . .. 6 . ..... . 7 . . . . ... 8 .. . .... 9 ...... 10 

551 KK E26B BASIN 
552 KM Runoff from subbasin E26B 
553 BA 0 . 259 
554 LG 0.24 0 . 15 8 . 80 0 . 07 48 
555 UI 0 38 145 222 320 448 315 222 139 65 
556 UI 43 18 12 12 0 0 0 0 0 0 
557 ur 0 0 0 0 0 0 0 0 0 0 
558 UI 0 0 0 0 0 0 0 0 0 0 
559 UI 0 0 0 0 0 0 0 0 0 0 

560 KK DIV26B DIVERT 
561 KM Divert the required retention volume for the subbasin out of the model 
562 KM MODIFIED MAX VOLUME FROM 20 . 1 TO 24 . 5 
563 DT RET26B 24 . 5 0 . 0 
564 DI 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
565 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 

566 KK CPE26 COMBINE 
567 KM Combined routed flows from CPE30 with unretained runoff from subbasin E26B 
568 HC 2 11 . 94 

569 KK E26E33 ROUTE 
570 KM· Route combine flows from CPE26 to CPE33 in the Ellsworth Channel 
571 RS 5 FLOW 
572 RC 0 . 025 0.030 0 . 025 8929 0 . 0028 1379 . 67 
573 RX 100 . 00 100 . 50 102.50 134 . 90 205 . 10 237 . 50 253 . 50 255 . 00 
574 RY 1379 . 1 1379 . 12 1379 . 35 1371 . 25 1371 . 25 1379 . 35 1379 . 67 1379 . 67 

575 KK E33B BASIN 
576 KM Runoff from subbasin E33B 
577 BA 0 . 851 
578 LG 0 . 15 0 . 15 7 . 30 0 . 14 56 
579 ur 0 117 409 651 892 1385 1087 793 558 278 
580 UI 179 110 36 36 36 0 0 0 0 0 
581 UI 0 0 0 0 0 0 0 0 0 0 
582 UI 0 0 0 0 0 0 0 0 0 0 
583 UI 0 0 0 0 0 0 0 0 0 0 

584 KK DIV33B DIVERT 
585 KM Divert the required retention volume for the subbasin out of the model 
586 KM MODIFIED MAX VOLUME FROM 66 . 8 TO 81 . 5 
587 DT RET33B 81.5 0 . 0 • 588 DI 0.0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
589 DQ 0 . 0 10000 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 

HEC-1 INPUT PAGE 15 

LINE ID ...... . 1 .... . .. 2 . . . .. . . 3 ... . . . . 4 ....... 5 . . . .. .. 6 .. .. . . . 7 .. . .... 8 . . . .. . . 9 . . . . . . 10 
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590 
591 
592 
593 
594 

595 

KK CPE33B COMBINE 
KM Combine routed flows in the Ellsworth Channel from CPE26 with unretained 
KM runoff from subbasin E33B . Note this CP also receives flow from the 
KM Powerline model but that flow is not included in this model . 
HC 2 12 . 79 

zz 

SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 

LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW 

NO . ( . ) CONNECTOR (<--- ) RETURN OF DIVERTED OR PUMPED FLOW 

117 E7 

128 . ----- --> RETE7 
126 DIVE7 

v 
v 

131 E7STOR 
v 
v 

137 E7E6 

143 E6B 

154 
152 

157 

. -------> RETE6B 
DIVE6B 

E8 

168 
166 

. -------> RETE8 
DIVES 

v 
v 

171 E8E6 

177 CPE6 ... . . . ... .... . . • ........ 

183 
181 

. -------> DRE9 
DE6S 

v 
v 

186 E6E15 

192 E5B 

203 
201 

206 

212 

.-------> RETE5B 
DIVE5B 

v 
v 

E5E14B 

E14B 

223 
221 

. -------> RET14B 
DIV14B 

226 

229 

235 

246 
24 4 

249 

255 
253 

CP14B . ..... . . . .. . 
v 
v 

E14E15 

E15 

. ------- > 
DIVE15 

CPE15A ...... . . .. . ........ . •• . . 

. <-------
DRE9 

v 
v 

DRE9 

RETE15 

• 

• 



• 

• 

• 
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256 

262 

273 
271 

276 

282 
280 

285 

293 
291 

294 

305 
303 

308 

312 

318 

329 
327 

332 

335 

341 

352 
350 

355 

359 

365 

370 

379 

383 

397 
394 

400 

414 
411 

417 

421 

430 

RTE6E9 

E9 

. ------ - > RETE9 
DIVE9 

CPE9 . .. . .. . . . .. . 

.-------> DRR5 
DE9S 

v 
v 

E9El6 

.<------- DRR5 
DRR5 

R5 

. -------> RETR5 
DIVRS 

CPR5 . .......... . 
v 
v 

R5R8 

RB 

. -------> RETR8 
DIVR8 

CPR8 .... .. . . . . . . 
v 
v 

R8El6 

El6 

.-------> RETE16 
DIVE16 

CPE16 .. . .. . . ... ... ... . . .. . 
v 
v 

El6El5 

CPE15 . . ..... . ... . 
v 
v 

DETPB 
v 
v 

El524B 

E25 

. -------> RETE25 
DIVE25 

E24B 

.-------> RET24B 
DIV24B 

CPE24B ..... . ... . . .. . . . . . . .. . . . 
v 
v 

DET222 
v 
v 

E24E28 
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435 E28B e 
449 
446 

452 

466 
463 

.-------> RET28B 
DIV28B 

E29 

.-------> RETE29 
DIVE29 

4 69 CPE28B .. . .......... . .• . . ...... 
v 
v 

473 E28E31 

476 E31 

488 
485 

.-------> RETE3 1 
DIVE31 

491 CPE31A .... .... .. . . 

495 E32 

507 
504 

510 

516 

520 

526 

CPE31. .... 
v 
v 

E31E30 

.-------> 
DI VE32 

v 
v 

E32E31 

E30B 

RETE32 

538 
535 

. -------> RET30B 
DIV30B 

541 CPE30 .... . ... ... . 
v 
v 

545 E30E26 

551 E26B 

563 
560 

.-------> RET26B 
DIV26B 

566 CPE26 ..... . . .. . . . 
v 
v 

569 E26E33 

575 E33B 

587 
584 

. -------> RET33B 
DIV33B 

590 CPE33B ......... . . . 

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 
!***************************************** 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
JUN 1998 

VERSION 4 . 1 

RUN DATE 06JAN15 TIME 07:45 : 05 

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

• 

:************************************* . 

* U. S . ARMY CORPS OF ENGINEERS * 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS , CALIFORNIA 95616 

(916) 756-1104 



• 

• 
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Pecos Road Channel and Basin Design Concept Report 
OCR System Mode l 
Future Conditions 

OCR System Model : Storm drain from the Pecos Basin to the El l sworth Channe 

Prepared for the Flood Control District of Maricopa County 
District Project Number FCD 2014C001-1 

Prepared by Kimley-Horn and Associates , Inc . 
Kimley Horn Project Number 091131024 
January 2015 

Model based on Alternative 1 of the East Mesa Area Drainage Master Plan 
Update (EMADMPU) . The model was revised to include only those areas 
contributing to the Ellsworth Channel . 

List of Changes : 
- Basin DIVPB a t Pecos Rd and Meridian was changed from a diversion card 

to a storage routing card with stage-storage-discharge data ; the name 
was changed from DIVPB to DETPB to reflect the change . 

- Routing reach from CPR9 to CPRS was eliminated 
- Powerline section of the model was deleted (all subbasins north of the 

future SR24 alignment) . 
- All subbasins south and east of R5 and RS have been deleted. 
- All comments from the East Mesa Area Drainage Master Plan Update that do 

pertain to the Ellsworth Channel model have been deleted . 
- Area has been adjusted on HC cards to account for reduction in area due 

retention diversions . 
- An additional proposed detention basin was modeled at 222nd Street with 

KK record of DET222 . 
- The subbasin boundary between Subbasins E28B and E24B and Subbasins E29 

and E25 have been shifted from Signal Butte Road to 222nd Street to 
more accurately model flows upstream of detention basin DET222 . 

- For routing reaches with double pipes a single equivalent diameter pipe 
was modeled . 

*********************************************************************** 
*************************** EAST MESA ADMPU *************************** 
*********************************************************************** 

PROJECT : 
CLIENT : 
PREPARED BY : 
PROJECT NO: 
MODI FlED DATE : 
MODELER : 

STORM : 

EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

ENTELLUS , INC . 
FCD 2011C017 ENTELLUS 310 . 057 

9/12/2012 
RLJ 

100-YEAR 24-HOUR 

DEVELOPMENT CONDITIONS : FUTURE LAND USE 
INCREASED FUTURE RETENTION (2 . 19->2 . 70 IN) 

PROPOSED INFRASTRUCTURE : MOUNTAIN CHANNEL AND RETENTION BASIN 
MERIDIAN CHANNEL 
PECOS CHANNEL 
MERIDIAN AND PECOS RETENTION BASIN 
GERMANN CHANNEL 

MODIFICATION 1 : RETENTION VOLUMES WERE INCREASED TO 
100-YEAR, 2-HOUR NOAA 2 RAINFALL WITH 80% EFFECTIVE 
VOLUME WITHIN THE CITY OF MESA AND TOWN OF QUEEN CREEK FOR THE F 

SUBBASINS : 

E28B 
E31 

E29 
E32 

MODIFICATION 4 : MERIDIAN CHANNEL (SOUTH OF PECOS) : CPRS 

E30B 
E33B 

RETOUTED TO COMBINE NORTH UP MERIDIAN ROAD TO COMBINE 
WITH CPE16 AND FOLLOW THE EXISTING FLOW PATH TO 
PROPOSED RETENTION AT MERIDIAN AND PECOS . 

MODIFICATION 5 : PECOS CHANNEL (WEST OF MERIDIAN) : CPE24B WAS MODIFIED TO 
COMBINE WITH E25 AND WAS ROUTED ON PECOS ROAD. CPE29 
WAS MODIFIED TO COMBINE WITH E29. NEW ROUTES WERE 
DEFINED ON PECOS ROAD . 

MODIFICATION 6 : MERIDIAN AND PECOS OFFLINE RETENTION : ADDED DIVERSION 
DIVPB AFTER CPE15 WITH A BYPASS FLOW OF 265 CFS 

*********************************************************************** 
**************************+ EAST MESA ADMPU *************************** 
*********************************************************************** 

FUTEMADMP24 20110519 - EMADMPU 24-hr Future Conditions 20110519 
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Flood Control District of Maricopa County 
100 YEAR e 24 Hour Storm 
Unit Hydrograph : S-Graph 
08/05/2011 
********** ** ********* ************************* ** **** ************ 

97 IO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0 . HYDROGRAPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 

I DATE 12Aug14 STARTING DATE 
I TIME 0000 STARTI NG TIME 

NQ 2000 NUMBER 0: HYDROGRAPH ORDINATES 
NDDATE 18 14 ENDI NG DATE 
NDTIME 2235 ENDING TIME 
I CENT 20 CENTURY HARK 

COMPUTATION INTERVAL . 08 HOURS 
TOTAL TIME BASE 166 . 58 HOURS 

ENGLISH UNI TS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

98 JD INDEX STORI1 NO . 
STRI1 3 . 58 PRECIPITATION DEPTH 
TRDA . 00 TRANSPOSITI ON DRAINAGE AREA 

99 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 • . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 .01 . 01 . 01 . 01 . 01 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 

109 JD INDEX STORI1 NO . 2 
STRI1 3 . 56 PRECI PI TAT ION DEPTH 
TRDA 1. 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 • . 00 .00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
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• . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

110 JD INDEX STORM NO . 3 
STRM 3 . 4 9 PRECI PITATION DEPTH 
TRDA 5 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
.01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 • . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

111 JD INDEX STORM NO . 4 
STRM 3 . 40 PRECI PITATION DEPTH 
TRDA 10 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 .00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 

112 JD INDEX STORM NO . 5 
STRM 3 . 29 PRECIPITATION DEPTH 
TRDA 20 . 00 TRANSPOSITION DRAINAGE AREA 

• 0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
.00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . . 00 
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. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 e . 00 . 00 . 00 . 00 . 00 . 00 . 00 :oo . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 

. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 

. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 

. 01 . 01 . 01 . 01 . 01 . 0 1 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 .00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 

113 JD INDEX STORM NO. 6 
STRM 3 . 22 PRECIPITATION DEPTH 
TRDA 30 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 .00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 .00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 .00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 

114 JD INDEX STORM NO . 7 
STRM 3 . 17 PRECIPITATION DEPTH 
TRDA 40 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 .00 .00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 .00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

115 JD INDEX STORM NO . 8 
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• STRM 3 . 14 PRECI PITATION DEPTH 
TRDA 50 . 00 TRANSPOS I TION DRAINAGE -~EA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 .. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
:oo . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 . 03 . 03 
. 03 . 09 . 09 . 09 .01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 ·. 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 

116 JD INDEX STORM NO . 9 
STRM 3 . 11 PRECIPITATION DEPTH 
TRDA 60 . 00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 • . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 01 . 00 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 01 . 01 .03 . 03 
. 03 . 09 . 09 . 09 . 01 . 01 . 01 . 01 . 01 . 01 
. 01 . 01 . 01 . 01 . 01 . 01 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

WARNING --- ROUTED OUTFLOW 527 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 517 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 493 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING --- ROUTED OUTFLO\v 488 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE- OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 507 . ) IS GREATER THAN MAXIMUM OUTFLO\v 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 505 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING --- ROUTED OUTFLOW 495 . ) IS GREATER THAN MAXIMUM OUTFLQ;/ 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 4 94 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

~ARNING --- ROUTED OUTFLOW 498 . ) IS GREATER TH.l\N MAXIMUM OUTFLOiv 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 489 . ) IS GREATER TH.l\N MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 4 90 . ) IS GREATER TH.l\N MAXIMUM OUTFLOW 4 87 . ) IN STORAGE-OUTFLOW TABLE 

WARNING --- ROUTED OUTFLOW 523 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 
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WARNING ROUTED OUTFLOW 513 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 503 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE e 
WARNING ROUTED OUTFLOW 497 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 489 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 489 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 509 . ) IS GREATER THAN MAXIMUM OUTFLOW 4 87.) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 499 . ) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 490 . ) IS GREATER THAN MAXIMUM OUTFLOW 487.) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 4 91.) IS GREATER THAN MAXIMUM OUTFLOW 487 . ) IN STORAGE-OUTFLOW TABLE 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ~** *** *** '*** *** *** *** 

370 KK 

374 KO 

375 RS 

376 SV 

377 SQ 

378 SE 

PEAK FLOW 

+ (CFS) 

+ 196 . 

PEAK STORAGE 

+ (AC-FT) 
153 . 

PEAK STAGE 

+ (FEET) 
1436 . 80 

PEAK FLOW 

+ (CFS) 

+ 194 . 

PEAK STORAGE 

DETPB 

OUTPUT CONTROL 
IPRNT 
I PLOT 
QSCAL 

STORAGE 

VARIABLES 
3 
0 

0 . 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP STOR 
RSVRIC .00 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 

NUMBER OF SUBREACHES 
TYPE OF INITIAL CONDITION 
INITIAL CONDITION 

X . 00 WORKING RAND D COEFFICIENT 

STORAGE . 0 . 7 8 . 3 25 . 2 

DISCHARGE 0 . 12 . 45 . 58 . 

ELEVATION 1428 . 00 1429 . 00 1430 . 00 1431.00 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA . 0 SQ MI 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(HR) 
(CFS) 

17 . 42 193 . 143 . 51. 
(INCHES) . 264 . 781 . 843 

(AC-FT) 96 . 284. 306 . 

TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

(HR) 
17.42 149 . 96 . 33 . 

TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

(HR) 
17 . 42 1436 . 63 1434 . 25 1430 . 29 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA . 0 SQ MI 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(HR) 
(CFS) 

17 . 50 191. 141. 51. 
(INCHES) . 261 . 769 . 829 

(AC-FT) 95 . 279 . 301. 

TIME MAXIMUM AVERAGE STORAGE 

45 . 8 66 . 9 88 . 6 110 . 9 133 . 8 157 . 2 

90 . 120 . 14 8 . 167 . 184 . 199 . • 
1432 . 00 1433.00 1434 . 00 1435 . 00 1436 . 00 1437 . 00 

166 . 58-HR 

22 . 
. 848 
308 . 

166 . 58-HR 

14 . 

166 . 58-HR 

1428 . 99 

166 . 58-HR 

22. 
. 834 
303 . 
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• 6-HR 24-HR 72-HR 166 . 58-HR 
(AC-FT) (HR) 

14 9 . 17 . 50 145 . 93 . 32 . 14 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
1436 . 65 17 . 50 1436 . 48 1434 . 15 1430 . 25 1428 . 97 

CUMULATIVE A.l<.EA ~ 6.81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 5 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 185 . 17 . 67 182 . 133 . 47 . 20 . 
(INCHES) . . 249 . 725 . 773 . 777 

(AC-FT) 90 . 263 . 281. 282 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) 
135. 17 . 67 132 . 84 . 29 . 12 . 

PEAK STAGE TIME MAXIMU11 AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
1436 . 07 17 . 67 1435 . 91 1433 . 74 1430 . 07 1428 . 89 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 10 . 0 SQ MI 

e PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24 - HR 72-HR 166 . 58 - HR 

+ (CFS) (HR) 
(CFS) 

+ 173 . 17 . 92 170. 122 . 43. 19 . 
(INCHES) . 233 . 668 . 703 .703 

(AC-FT) 85 . 243 . 255. 255. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) 
119. 17 . 92 116 . 73 . 25. 11 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
1435 . 35 17 . 92 1435 . 20 1433 . 24 1429 . 87 1428 . 81 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 20 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 157 . 18 . 33 154 . 109 . 38. 16 . 
(INCHES) . 211 . 596 . 619 . 619 

(AC-FT) 77. 216 . 225. 225 . 

PEAK STORAGE TIME 1-<.AXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) 
99 . 18 . 33 96. 61. 20. 9 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166.58-HR • (FEET) (HR) 

1434.47 18 . 42 1434 . 34 1432 . 65 1429 . 64 1428 . 71 

CUMULATIVE AREA ~ 6. 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
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TRANSPOSITION AREA 30 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW e 6-HR 24 - HR 72-HR 166 . 58-HR 
+ (CFS) (HR) 

(CFS) 
+ 14 8 . 18 . 67 145 . 101. 35 . 15 . 

(INCHES) . 197 . 553 . 570 . 570 
(AC-FT) 72 . 201. 207 . 207 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) 
89 . 18 . 67 86 . 54 . 18 . 8 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
1434 . 00 18 . 58 1433.88 1432 . 33 1429 . 52 1428 . 66 

CUMULATIVE AREA ~ 6. 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 40 . 0 SQ MI 

PEAK FLOW TIME MAXIMU11 AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 139 . 18 . 92 136 . 96 . 33. 14 . 
(INCHES) . 186 .522 . 536 . 536 

(AC-FT) 67 . 189 . 195. 195 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58- HR 

+ (AC-FT) (HR) 
82 . 18 . 92 79 . 50 . 17 . 7 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
1433.68 18 . 92 1433 . 57 1432 . 13 1429 . 44 1428 . 62 

CUMULATIVE AREA ~ 6. 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 50.0 SQ MI 

PEAK FLOW TIME MAXIMU11 AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 132 . 19 . 17 129 . 91. 31. 13 . 
(INCHES) . 177 . 497 . 509 . 509 

(AC-FT) 64 . 181. 185 . 185 . 

PEAK STORAGE TIME MAXIMU11 AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) 
76. 19 . 17 74 . 46 . 16 . 7 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAG~ 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
1433 . 44 19.17 1433 . 34 1431.96 1429.38 1428 . 60 

CUMULATIVE AREA ~ 6. 81 SQ MI 

HYDROGRAPH AT STATION DETPB 
TRANSPOSITION AREA 60 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24 - HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 128 . 19.42 125 . 88 . 30 . 13 . 
(INCHES) . 171 .480 . 491 . 4 91 

(AC-FT) 62. 174 . 178 . 178 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166.58-HR 

+ (AC-FT) (HR) 
73 . 19 . 33 71. 44 . 15 . 6 . 
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+ 

+ 

PEAK STAGE 

(FEET) 
14.33 . 27 

PEAK FLOW 

(CFS) 

180 . 

TIME 

(HR) 
19 . 33 

TIME 

(HR) 

17 . 75 

MAXIMUM AVERAGE STAGE 
6-HR 24 - HR 72-HR 

1433 . 18 1431. 85 1429 . 34 

CUMULATIVE AREA ~ 6 . 81 SQ MI 

INTERPOLATED HYDROGRAPH AT DETPB 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

177 . 
.242 
88 . 

CUMULATIVE AREA ~ 

MAXIMUM AVERAGE FLOW 
24 - HR 72-HR 

128 . 
. 700 
254 . 

6 . 81 SQ MI 

4 5 . 
. 742 
269 . 

166 . 58-HR 

1428 . 58 

166 . 58-HR 

20 . 
. 744 
270 . 

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

• 

+ 

+ 

+ 

+ 

• 
+ 

+ 

421 KK 

425 KO 

426 RS 

427 SV 

428 SQ 

429 SE 

PEAK FLOW 

(CFS) 

239 . 

PEAK STORAGE 

(AC-FT) 
35 . 

PEAK STAGE 

(FEET) 
1415 . 10 

PEAK FLOW 

(CFS) 

237 . 

DET222 STORAGE 

OUTPUT CONTROL VARIABLES 
IPRNT 3 · PRINT CONTROL 
!PLOT 0 PLOT CONTROL 
QSCAL 0 . HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP 
RSVRIC 

X 

NUMBER OF SUBREACHES 
STOR TYPE OF INITIAL CONDITION 

. 00 INITIAL CONDITION 

. 00 WORKING RAND D COEFFICIENT 

STORAGE . 0 2 . 0 6 . 4 11 . 3 16 . 4 22 . 0 27 . 8 33 . 9 39 . 7 

DISCF.ARGE 0 . 16 . 53 . 54 . 97 . 150 . 200. 236. 260 . 

ELEVATION 1408.00 1409 . 00 1410 . 00 1411.00 1412 . 00 1413 . 00 1414 . 00 1415 . 00 1415 . 90 

HYDROGRAPH AT STATION DET222 
TRANSPOSITION AREA . 0 SQ MI 

TIME MAXIMU~ AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

(HR) 
(CFS) 

18 . 17 235 . 171. 63 . 27 . 
(INCHES) . 266 . 774 .855 . 859 

(AC-FT) 116 . 339 . 374 . 376 . 

TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

(HR) 
18 . 17 34 . 25 . 9 . 4 . 

TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

(HR) 
18 . 17 1414.97 1413 . 51 1410 . 13 1408 . 92 

CUMULATIVE AREA ~ 8 . 20 SQ MI 

HYDROGRAPH AT STATION DET222 
TRANSPOSITION AREA 1. 0 SQ MI 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

(HR) 
(CFS) 

18 . 08 232 . 168 . 62 . 27 . 
(INCHES) . 263 . 762 . 840 . 844 
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(AC-IT) 115 . 333 . 367 . 369 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE e 6- HR 24 - HR 72-HR 166 . 58-HR 
+ (AC-FT) (HR) 

34 . 18 . 08 33 . 25 . 9 . 4 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
1415 . 02 18 . 08 1414 . 89 1413 . 45 1410 . 10 1408 . 91 

CUMULATIVE AREA ~ 8 . 20 SQ MI 

HYDROGRAPH AT STATION DET222 
TRANSPOSITION AREA 5 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24 - HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 226 . 18 . 17 221. 158 . 57 . 25 . 
(INCHES) . 251 . 715 . 781 . 784 

(AC-Fr) 110 . 313 . 342 . 343 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24 -HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) 
32 . 18.17 31. 23 . 9 . 4 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24 - HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
1414 . 72 18 . 17 1414 . 59 1413 . 20 1409 . 97 1408 . 85 

CUMULATIVE AREA ~ 8 .2 0 SQ MI 

HYDROGRAPH AT STATION DET222 e TRANSPOSITION AREA 10 . 0 SQ MI 

PEAK FLOW TIME VlAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (CFS ) (HR) 
(CFS) 

+ 212 . 18 . 25 207. 144 . 52 . 23 . 
(INCHES) . 235 . 654 . 708 . 708 

(AC-IT) 103 . 286 . 310 . 310 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24 -HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) 
30 . 18 . 25 29 . 22 . 8 . 3 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
1414 . 33 18 . 25 1414.20 1412 . 90 1409.83 1408 . 79 

CUMULATIVE AREA·~ 8 . 20 SQ MI 

HYDROGRAPH AT STATION DET222 
TRANSPOSITION AREA 20 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 193 . 18 . 33 188 . 127 . 45 . 20 . 
(INCHES) . 213 . 578 . 619 . 61Q 

(AC-IT) 93 . 253 . 271. 271. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) 
27 . 18 . 33 26 . 20 . 7 . 3 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE e 6-HR 24-HR 72-HR 166 . 58-HR 
+ (FEET) (HR) 

1413. 86 18 . 33 1413 . 76 1412 . 53 1409.65 1408 . 71 

CUMULATIVE AREA ~ 8.20 SQ MI 
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• HYDROGRAPH AT STAT I ON DET222 
TRANSPOSITION AREA 30 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 180 . 18 . 92 176 . 11 8 . 42 . 18 . 
(INCHES) . 199 . 535 . 568 . 568 

(AC- FT) 87 . 234 . 248 . 248 . 

PEAK STORAGE TIME MAXI MUM AVERAGE STORAGE 
6- HR 24 - HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) 
26 . 18 . 83 25 . 18 . 6 . 3 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24 - HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
1413 . 61 18 . 92 1413 . 52 1412 . 31 1409 . 55 1408 . 67 

CUMULATIVE ~~EA ~ 8 . 20 SQ MI 

*** *** *** 

HYDROGRAPH AT STATION DET222 
TRANSPOSITION AREA 40 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24 - HR 72-HR 166 . 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 170 . 19 . 92 166 . 111 . 39 . 17 . 
(INCHES) . 188 . 504 . 532 . 532 

(AC-FT) 82 . 221. 233 . 233 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24 - HR 72 - HR 166 . 58 - HR 

+ (AC - FT) (HR) • 24 . 19 . 83 24 . 17 . 6 . 3. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6- HR 24 - HR 72 - HR 166 . 58- HR 

+ (FEET) (HR) 
· 1413 . 41 19 . 92 1413 . 31 1412 . 16 1409 . 48 1408 . 64 

CUMULATIVE AREA ~ 8 . 20 SQ MI 

HYDROGRAPH AT STATION DET222 
TRANSPOSITION AREA 50 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6- HR 24 - HR 72-HR 166 58-HR 

+ (CFS) (HR) 
(CFS) 

+ 163 . 20 . 08 158 . 106 . 37 . 16 . 
(INCHES) . 179 . 480 . 504 . 504 

(AC-FT) 78 . 210 . 220. 220 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6- HR 24 - HR 72-HR 166 . 58-HR 

+ (AC-FT) (HR) 
23 . 20 . 00 23 . 17 . 6. 3 . 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 166 . 58-HR 

+ (FEET) (HR) 
1413 . 25 20 . 08 1413 . 16 1412 . 02 1409 . 43 1408 . 62 

CUMULATIVE AREA ~ 8 . 20 SQ MI 

HYDROGRAPH AT STATION DET222 
TRANSPOSITION AREA 60 . 0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW • 6-HR 24-HR 72-HR 166.58- HR 
(CFS) (HR) 

(CFS) 
+ 157. 20 . 08 153 . 102 . 36 . 15 . 

(INCHES) . 173 . 463 . 484 . 484 
(AC - FT) 76 . 203 . 212. 212 . 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 166 . 58 - HR 
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+ (AC-FT) (HR) 
23 . 20 . 08 22 . 16 . 6. 2 . e PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6- HR 24 - HR 72-HR 166 . 58-HR 
+ (FEET) (HR) 

1413 . 14 20 . 08 1413 . 06 1411 . 93 1409.39 1408.60 

CUMULATIVE AREA = 8 . 20 SQ MI 

INTERPOLATED HYDROGRAPH AT DET222 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 166 . 58 - HR 

+ (CFS) (HR) 
(CFS) 

+ 216 . 18 . 25 211 . 148 . 54 . 23 . 
(INCHES) . 240 . 671 . 729 .730 

(AC-FT) 105. 294 . 319 . 319. 

CUMULATIVE AREA = 8 . 20 SQ MI 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS , AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEA.K AREA STAGE MAX STAGE · 

+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ E7 820 . 12 . 92 182. 56 . 19 . 1.12 

DIVERSION TO 
+ RETE7 820 . 12 . 92 159. 43 . 14 . 1.12 

HYDROGRAPH AT 
+ DIVE7 234 . 13 . 67 43 . 13 . 4 . 1.12 • ROUTED TO 
+ E7STOR 1. 25 . 67 1.' 1 . 0 . 1.12 

ROUTED TO 
+ E7E6 1. 30.00 1. 1. 0 . 1.12 

HYDROGRAPH AT 
+ E68 2187 . 12 . 58 400 . 132 . 44 . 1. 95 

DIVERSION TO 
+ RETE68 2187 . 12 . 58 326 . 91. 30 . 1. 95 

HYDROGRAPH AT 
+ DIVE68 897 . 13 . 00 131. 41. 14 . 1. 95 

HYDROGRAPH AT 
+ E8 901. 12 . 75 180 . 57 . 19 . 1.10 

DIVERSION TO 
+ RETE8 901. 12 . 75 14 9 . 41. 14 . 1.10 

HYDROGRAPH AT 
+ DIVES 378 . 13 . 25 52 . 16 . 5 . 1.10 

ROUTED TO 
+ E8E6 191. 14 . 00 50. 16 . 5. 1.10 

3 COMBINED AT 
+ CPE6 897 . 13 . 00 176. 57 . 19. 3.05 

DIVERSION TO 
+ DRE9 104 . 13:00 3. 1. 0 . 3 . 05 

HYDROGRAPH AT 
+ DE6S 788 . 13 . 00 169 . 55 . 18 . 3 . 05 

ROUTED TO 
+ E6E15 4 97. 13 . 58 165 . 55 . 18 . 3 . 05 

HYDROGRAPH AT 
+ E58 447. 12 . 25 57 . 19 . 6 . .29 • DIVERSION TO 
+ RETE 58 447 . 12 . 25 45 . 13. 4 . . 29 

HYDROGRAPH AT 
+ DIVE 58 204 . 12 . 50 21. 7 . 2 . . 29 

ROUTED TO 
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E5El4B 89 . 12 . 92 20 . 7 . 2 . . 29 

HYDROGRAPH AT 
El4B 884 . 12 . 25 109 . 36 . 12. . 53 

DIVERSION TO 
+ RET14B 884 . 12 . 25 88 . 24 . 8 . . 53 

HYDROGRAPH AT 
+ DIV14B 372 . 12 . 50 37 . 12 . 4 . . 53 

2 COMBINED AT 
+ CP14B 371 . 12 . 50 57 . 18 . 6 . . 81 

ROUTED TO 
+ E14E15 210 . 12 . 67 56 . 18 . 6 . . 81 

HYDROGRAPH AT 
+ E15 1096 . 12 . 33 154 . 51. 17 . . 78 

DIVERSION TO 
+ RETE15 1096 . 12 . 33 122 . 34 . 11 . .78 

HYDROGRAPH AT 
+ DIVE15 431. 12 . 67 54 . 17 . 6 . . 78 

3 COMBINED AT 
+ CPE15A 638 . 13 . 58 256 . 87 . 29 . 4 . 29 

HYDROGRAPH AT 
+ DRE9 104 . 13 . 00 3 . 1. 0 . 3 . 05 

ROUTED TO 
+ RTE6E9 26 . 13 . 42 3 . 1. 0 . 3 . 05 

HYDROGRAPH AT 
+ E9 968 . 12 . 42 147 . 48 . 16. . 72 

DIVERSION TO 
+ RETE9 968 . 12 . 42 118 . 33 . 11. . 72 

HYDROGRAPH AT 
DIVE9 372 . 12 . 75 49 . 15 . 5 . . 72 

2 COMBINED AT 
+ CPE9 372 . 12 . 75 52 . 16 . 5 . 1. 07 

DIVERSION TO 
+ DRR5 195 . 12 . 75 9 . 2 . 1. 1.07 

HYDROGRAPH AT 
+ DE9S 176. 12 . 75 43 . 14 . 5 . 1. 07 

ROUTED TO 
+ E9E16 121. 13 . 25 41. 14 . 5 . 1. 07 

HYDROGRAPH AT 
+ DRR5 195 . 12 . 75 9 . 2 . 1. 1. 07 

HYDROGRAPH AT 
+ R5 546 . 12 . 50 72 . 21. 7 . . 50 

DIVERSION TO 
+ RETR5 4. 4 . 67 2 . 1. 0 . . 50 

HYDROGRAPH AT 
+ DIVR5 546 . 12.50 72 . 21. 7 . . 50 

2 COMBINED AT 
+ CPR5 545 . 12 . 50 81. 23 . 8 . 1. 07 

ROUTED TO 
+ R5R8 472 . 12 92 81. 23 . 8 . 1. 07 

HYDROGRAPH AT 
+ R8 741. 12 42 115. 39 . 13 . . 55 

DIVERSION TO 
+ RETR8 741. 12.42 91. 25 . 8 . . 55 

HYDROGRAPH AT 
+ DIVR8 366 . 12 . 67 42 . 13 . 4. . 55 

2 COMBINED AT • ROUTED TO 

CPR8 119 . 36 . 12 . 1. 62 732 . 12 . 67 

+ R8E16 649 . 13 . 00 119 . 36 . 12 . 1. 62 

HYDROGRAPH AT 
+ E16 582 . 12 . 33 79 . 26 . 9 . . 40 

DIVERSION TO 
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+ RETE16 582 . 12 . 33 64 . 18 . 6. . 40 

HYDROGRAPH AT 
+ DIVE16 213 . 12 . 58 26 . 8 . 3 . . 40 

3 COMBINED AT 
+ CPE16 721. 13 . 00 180 . 56 . 19 . 2 . 52 

ROUTED TO 
+ E16E15 679 . 13 . 33 177 . 56 . 19 . 2 . 52 

2 COMBINED AT 
+ CPE15 1161. 13 . 50 405 . 136 . 45 . 6 . 81 

ROUTED TO 
+ DETPB 180 . 17 . 75 177 . 128 . 45 . 6 . 81 

ROUTED TO 
+ E1524B 180 . 17 . 92 177. 128 . 45 . 6 . 81 

HYDROGRAPH AT 
+ E25 1554 . 12 . 42 236 . 77 . 26 . 1.18 

DIVERSION TO 
+ RETE25 1554 . 12 . 42 205 . 57 . 19 . 1.18 

HYDROGRAPH AT 
+ DIVE25 349 . 12 . 92 64. 21. 7 . 1.18 

HYDROGRAPH AT 
+ E24B 916 . 12 . 33 126. 41. 14. . 58 

DIVERSION TO 
+ RET24B 916 . 12 . 33 102. 28 . 9 . . 58 

HYDROGRAPH AT 
+ DIV24B 330 . 12 . 67 41. 13 . 4 . . 58 

3 COMBINED AT 
+ CPE24B 352 . 13 . 08 229 . 153 . 54 . 8 . 20 

ROUTED TO 
+ 

ROUTED TO 
+ 

DET222 

E24E28 

211 . 

211. 

148 . 

148 . 

54 . 

54 . 

8 . 20 • 8 . 20 

216 . 18 . 25 

216 . 18 . 33 

HYDROGRAPH AT 
+ E28B 601. 12 . 42 88 . 28 . 9 . . 42 

DIVERSION TO 
+ RET28B 601. 12 . 4 2 74 . 20 . 7 . . 42 

HYDROGRAPH AT 
+ DIV28B 169 . 12 . 83 24 . 7 . 2 . . 42 

HYDROGRAPH AT 
+ E29 967 . 12 . 42 150 . 49 . 16 . . 75 

DIVERSION TO 
+ RETE29 967 . 12 . 42 124 . 34 . 11. . 75 

HYDROGRAPH AT 
+ DIVE29 344 . 12 . 83 47 . 15 . 5 . .75 

3 COMBINED AT 
+ CPE28B 359 . 12 . 92 232 . 163 . 58 . 9 . 74 

ROUTED TO 
+ E28E31 383 . 13 . 08 232 . 163 . 58 . 9 . 74 

HYDROGRAPH AT 
+ E31 964 . 12 . 42 157. 52 . 17 . . 81 

DIVERSION TO 
+ RETE31 964 . 12 . 42 125 . 35 . 12 . . 81 

HYDROGRAPH AT 
+ DIVE31 402 . 12 . 83 54 . 17 . 6 . . 81 

2 COMBINED AT 
+ CPE31A 534 . 13 . 08 258 . 174 . 62 . 10 . 55 

HYDROGRAPH AT 
+ 

DIVERSION TO 

E32 48 . 16 . 5 . . 25 • 4 04 . 12.25 

+ RETE32 404 . 12 . 25 38 . 11 . 4 . . 25 

HYDROGRAPH AT 
+ DIVE32 136 . 12 . 50 17 . 5 . 2 . . 25 

ROUTED TO 
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• + 
E32E31 68 . 12 . 92 16 . 5 . 2 . . 25 

2 COMBINED AT 
+ CPE31 561. 13 . 08 270 . 178 . 64 . 10 . 80 

ROUTED TO 
+ E31E30 343 . 13 . 67 263 . 177 . 64 . 10 . 80 

HYDROGRAPH AT 
+ E30B 844 . 12 . 83 186 . 58 . 19 . . 88 

DIVERSION TO 
+ RET30B 844 . 12 . 83 151. 41. 14 . . 88 

HYDROGRAPH AT 
+ DIV30B 401. 13 . 33 55 . 17 . 6 . .88 

2 COMBINED AT 
+ CPE30 517 . 13 . 67 299 . 187 . 67 . 11 . 68 

ROUTED TO 
+ E30E26 483 . 13 . 75 297 . 187 . 67 . 11 . 68 

HYDROGRAPH AT 
+ E26B 415 . 12 . 33 56 . 18 . 6 . . 26 

DIVERSION TO 
+ RET26B 415 . 12 . 33 45 . 12 . 4 . . 26 

HYDROGRAPH AT 
+ DIV26B 146 . 12 . 67 17 . 5 . 2 . . 26 

2 COMBINED AT 
+ CPE26 492. 13 . 75 303 . 189 . 68 . 11 . 94 

ROUTED TO 
+ E26E33 392 . 14 . 50 294 . 188 . 68 . 11 . 94 

HYDROGRAPH AT 
+ E33B 1304 . 12 . 33 183 . 59 . 20 . . 85 

DIVERSION TO 

. + 
RET33B 1304 . 12 . 33 149 . 41 . 14 . . 85 

HYDROGRAPH AT 
+ DIV33B 526 . 12 . 67 57 . 18 . 6 . . 85 

2 COMBINED AT 
+ CPE33B 416 . 14 . 50 313 . 197 . 72 . 12 . 79 
1 

SUMMARY OF KINEMATIC WAVE - MUSKINGUM- CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME 
PEAK PEAK 

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN) 

FOR STORM = 1 STORM AREA ( SQ MI) = . 00 
E1524B MANE 5 . 00 196.00 1050 . 00 . 85 5 . 00 196 . 00 1050 . 00 . 85 

CONTINUITY SUMMARY (AC-FT) - INFLOW= . 3081E+03 EXCESS= . OOOOE+OO OUTFLOW= . 3081E+03 BASIN STORAGE= . 9008E-02 PERCENT ERROR= . 0 

FOR STORM = 2 STORM AREA ( SQ MI ) = 1. 00 
E1524B MA.>JE 5 . 00 193 . 74 1055 . 00 . 83 5 . 00 193 . 74 1055 . 00 . 83 

CONTINUITY SUMMARY (AC-FT) - INFLOW= . 3028E+03 EXCESS= . OOOOE+OO OUTFLOW= . 3028E+03 BASIN STORAGE= . 9008E-02 PERCENT ERROR= . 0 

FOR STORM = 3 STORM AREA (SQ MI) = 5 . 00 
E1524B MANE 5.00 185 . 02 1065 . 00 . 78 5 . 00 185 . 02 1065 . 00 . 78 

CONTINUITY SUMMARY (AC-FT) - INFLOW= . 2821E+03 EXCESS= . OOOOE+OO OUTFLOW= . 2821E+03 BASIN STORAGE= . 9008E-02 PERCENT ERROR= . 0 

FOR STORM = 4 STORM AREA I SQ MI ) = 10 . 00 
E1524B MANE 5 . 00 172 . 87 1085 . 00 .70 5 . 00 172 . 87 1085 . 00 . 70 

. CONTINUITY SUMMARY (AC-FT) - INFLOW= . 2555E+03 EXCESS= . OOOOE+OO OUTFLOW= . 2555E+03 BASIN STORAGE= .8899E-03 PERCENT ERROR= . 0 

FOR STORM= 5 STORM AREA (SQ MI) = 20 . 00 
E1524B MANE 5 . 00 156 . 89 1110 . 00 . 62 5 . 00 156 . 89. 1110 . 00 . 62 

CONTINUITY SUMMARY (AC-FT) - INFLOW= . 2247E+03 EXCESS= . OOOOE+OO OUTFLOW= . 2247E+03 BASIN STORAGE= . 9015E-03 PERCENT ERROR= . 0 
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FOR STORM ~ 6 STORM AREA ( SQ MI ) ~ 
E1524B MANE 5 . 00 147 . 88 

30 . 00 
1125 . 00 .57 5.00 147 . 88 1125 . 00 . 57 

CONTI~~ITY SUMMARY (AC-FT) - INFLOW- . 2071E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 2071E+03 BASIN STORAGE~ . 8193E-03 PERCENT ERROR~ . 0 

FOR STORM ~ 7 STORM AREA (SQ MI) ~ 40 . 00 
E1524B MANE 5 . 00 139 . 06 1140 . 00 . 54 5 . 00 139 . 06 1140 . 00 . 54 

CONTINUITY SUMMARY (AC-FT) -INFLOW- . 1947E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 1947E+03 BASIN STORAGE~ . 8743E-03 PERCENT ERROR~ . 0 

FOR STORM ~ 8 STORM AREA (SQ MI) ~ 50 . 00 
E1524B MANE 5 . 00 132 . 25 1155.00 . 51 5 . 00 132 . 25 1155 . 00 . 51 

CONTINUITY SUMMARY (AC-FT) - INFLOW- . 1850E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 1850E+03 BASIN STORAGE';' . 8140E-03 PERCENT ERROR~ . 0 

FOR STORM ~ 9 STORM AREA (SQ MI) - 60 . 00 
E1524B MANE 5 . 00 127 . 59 1170 . 00 . 4 9 5 . 00 127 . 59 1170 . 00 . 4 9 

CONTINUITY SUMMARY (AC-FT) -INFLOW- . 1783E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 1783E+03 BASIN STORAGE~ . 8542E-03 PERCENT ERROR~ . 0 

FOR STORM ~ 1 STORM AREA (SQ MI) ~ 

E24E28 MANE 5 . 00 238 . 80 
. 00 

1095 . 00 . 86 5 . 00 238 . 80 1095 . 00 .86 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 3755E+03 EXCESS~ . 0000E+00 OUTFLOW~ . 3755E+03 BASIN STORAGE~ . 6702E-02 PERCENT ERROR~ . 0 

FOR STORM ~ 2 STORM AREA ( SQ MI) ~ 

E24E28 MANE 5 . 00 236 . 57 
l. 00 

1090 . 00 . 84 5 . 00 236.57 1090 . 00 . 84 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 3689E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 3689E+03 BASIN STORAGE~ . 6702E-02 PERCENT ERROR- . 0 

FOR STORM ~ 3 STORM AREA (SQ MI) ~ 

E24E28 MANE 5 . 00 225 . 97 
5 . 00 

1095 . 00 . 78 5 . 00 225 . 97 1095 . 00 . 78 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 3430E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 3430E+03 BASIN STORAGE~ . 6702E-02 PERCENT ERROR~ . 0 

FOR STORM ~ 4 STORM AREA (SQ MI) ~ 10 . 00 
E24E28 MANE 5 . 00 211 . 70 1100 . 00 . 71 5.00 211 . 70 1100 . 00 .71 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 3098E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 3098E+03 BASIN STORAGE~ . 6336E-03 PERCENT ERROR~ . 0 

FOR STORM ~ 5 STORM AREA (SQ MI) ~ 

E24E28 MANE 5 . 00 193 . 14 
20 . 00 

1105 . 00 . 62 5 . 00 193 . 14 1105 . 00 . 62 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 2706E+03 EXCESS~ . 0000E+00 OUTFLOW~ . 2706E+03 BASIN STORAGE~ . 6071E-03 PERCENT ERROR~ . 0 

FOR STORM ~ 6 STORM AREA (SQ MI) ~ 30 . 00 
E24E28 MANE 5.00 180 . 45 1140 . 00 . 57 5.00 180 . 45 1140 . 00 . 57 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 2483E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 2483E+03 BASIN STORAGE~ . 6105E-03 PERCENT ERROR~ . 0 

FOR STORM ~ 7 STORM AREA (SQ MI) ~ 

E24E28 MANE 5 . 00 170 . 27 
40 . 00 

1200 . 00 . 53 5 . 00 170.27 1200 . 00 . 53 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 2326E+03 EXCESS- . OOOOE+OO OUTFLOW~ .2326E+03 BASIN STORAGE~ . 6282E-03 PERCENT ERROR~ .0 

FOR STORM ~ 8 STORM AREA ( SQ MI) ~ 

E24E28 MANE 5 . 00 162 . 56 
50 . 00 

1210 . 00 . 50 5 . 00 162 . 56 1210 . 00 . 50 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 2203E+03 EXCESS- .OOOOE+OO OUTFLOW- . 2203E+03 BASIN STORAGE~ . 6085E-03 PERCENT ERROR~ . 0 

FOR STORM ~ 9 STORM AREA ( SQ MI) ~ 

E24E28 MANE 5.00 157 . 21 
60 . 00 

1210 . 00 . 48 5 . 00 157 . 21 1210 . 00 .48 

CONTINUITY SUMMARY (AC-FT) - INFLOW- . 2118E+03 EXCESS- . OOOOE+OO OUTFLOW~ . 2118E+03 BASIN STORAGE- . 6230E-03 PERCENT ERROR~ . 0 

FOR STORM STORM AREA ( SQ MI) - . 00 

• 

• 

• 



• 

• 
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E28E31 MANE 5 . 00 567 . 60 775 . 00 . 81 5 . 00 567 . 60 775 . 00 . 81 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 4206E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 4205E+03 BASIN STORAGE~ . 9117E-02 PERCENT ERROR~ . 0 

FOR STORM ~ 2 STORM AREA ( SQ MI) ~ 1. 00 
E28E31 MANE 5 . 00 515.79 775 . 00 . 80 5 . 00 515 . 79 775 . 00 . 80 

CONTINUI TY SUMMARY (AC- FT) - INFLOW~ . 4131E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 4130E+03 BASIN STORAGE~ . 9117E-02 PERCENT ERROR~ . 0 

FOR STORM ~ 3 STORM AREA (SQ MI) ~ 

E28E31 MANE 5 . 00 505.95 
5 . 00 

780 . 00 . 74 5 . 00 505 . 95 780 . 00 . 74 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ .3837E+03 EXCESS~ . 0000E+00 OUTFLOW~ . 3836E+03 BASIN STORAGE~ . 9117E-02 PERCENT ERROR~ . 0 

FOR STORM~ 4 STORM AREA (SQ MI) ~ 

E28E31 MANE 5 . 00 384 . 75 
10 . 00 
785 . 00 . 67 5 . 00 384 . 75 785 . 0.0 . 67 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 3461E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 3461E+03 BASIN STORAGE~ . 8492E-03 PERCENT ERROR~ . 0 

FOR STORM ~ 5 STORM AREA (SQ MI) ~ 

E28E31 MANE 5 . 00 222.87 
20 . 00 
795 . 00 . 58 5 . 00 222 . 87 795 . 00 . 58 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 3015E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 3015E+03 BASIN STOR~GE~ . 8639E-03 PERCENT ERROR~ . 0 

FOR STORM ~ 6 STORM AREA (SQ MI) ~ 

E28E31 MANE 5 . 00 203.37 
30 . 00 

1095 . 00 . 53 5 . 00 203 . 37 1095 . 00 . 53 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 2761E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 2761E+03 BASIN STOR~GE~ . 8687E-03 PERCENT ERROR~ . 0 

FOR STORM~ 7 STORM AREA (SQ MI) ~ 40 . 00 
E28E31 MANE 5 . 00 191.23 1095 . 00 . 50 5 . 00 191.23 1095 . 00 . 50 

CONTINUITY SUMMARY (AC-FT) -INFLOW~ . 2582E+03 EXCESS~ . 0000E+00 OUTFLOW~ . 2582E+03 BASIN STORAGE~ . 8456E-03 PERCENT ERROR~ . 0 

FOR STORM ~ 8 STORM AREA (SQ MI) ~ 

E28E31 MANE 5 . 00 182 . 24 
50 . 00 

1200 . 00 . 47 5 . 00 182 . 24 1200 . 00 . 47 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ . 2442E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 2442E+03 BASIN STORAGE~ . 8659E-03 PERCENT ERROR~ . 0 

FOR STORM ~ 9 STORM AREA ( SQ MI) ~ 

E28E31 MANE 5.00 176 . 60 
60 . 00 

1200 . 00 . 45 5 . 00 176 . 60 1200 . 00 . 45 

CONTINUITY SUMMARY (AC-FT) - INFLOW~ .2345E+03 EXCESS~ . OOOOE+OO OUTFLOW~ . 2345E+03 BASIN STORAGE~ . 8386E-03 PERCENT ERROR~ . 0 

PLAN 1 . .... .. ...... . . 

RATIO 
OF 

PMF 

1. 00 

PLAN 2 ... .• ••..••.. .. 

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION E7STOR 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W.S . ELEV 

1567 . 20 

ELEVATION 
STORAGE 
OUTFLOW 

INITIAL VALUE 
1566 . 00 

0 . 
0 . 

MAXIMUM 
DEPTH 

OVER DAM 

MAXIMUM 
STORAGE 

AC-FT 

. 00 

INITI.~ VALUE 
1566 . 00 

0 . 
0 . 

27 . 

SPILLWAY CREST 
1574 . 00 

607 . 
104 . 

TOP OF DAM 
1574 . 00 

607 . 
104 . 

MAXIMUM 
OUTFLOW 

CFS 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAILURE 

1. 

SPILLWAY CREST 
1574 . 00 

607 . 
104 . 

HOURS HOURS HOURS 

. 00 25 . 75 . 00 

TOP OF DAM 
1574 . 00 

607 . 
104 . 

• RATIO 
OF 

PMF 

MAXIMUM 
RESERVOIR 

W. S.ELEV 

MAXIMUM 
DEPTH 

MAXIMUM 
STORAGE 

AC-FT 

MAXIMUM 
OUTFLOW 

CFS 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAILURE 

OVER DAM HOURS HOURS HOURS 

1. 00 1567 . 17 . 00 27 . 1 . . 00 25 . 75 . 00 

PLAN 3 ... .. .... . ....• INITIAL VALUE SPILLWAY CREST TOP OF DAM 
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ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0 . 607 . 607 . • OUTFLOW 0 . 104 . 104. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF W. S . ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1. 00 1567 . 06 . 00 24 . 0 . . 00 26 . 00 . 00 

PLAN 4 . .. .. . .... . . . . . INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0 . 607 . 607 . 
OUTFLOW 0 . 104 . 104. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF W.S . ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1. 00 1566 . 91 . 00 21. 0 . . 00 . 00 . 00 

PLAN 5 .. . .......... . . INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0 . 607 . 607 . 
OUTFLOW 0 . 104 . 104 . 

RATIO MAXIMUM MAXIMill1 MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFL0\'1 OVER TOP MAX OUTFLOW FAILURE 

PMF W. S . ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 1566 . 72 . 00 16 . 0. . 00 . 00 . 00 

PLAN 6 ... . .. . ..... . . . INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0 . 607 . 607 . 
OUTFLOW 0 . 104. 104 . 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF • OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W. S . ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 1566 . 61 . 00 14. 0 . . 00 . 00 . 00 

PLAN 7 . . . .. . . .. .. . . . . INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0 . 607 . 607 . 
OUTFLOW 0 . 104 . 104 . 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF W. S . ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1. 00 1566 . 53 . 00 12 . 0 . .00 . 00 . 00 

PLJl.N 8 ... .. . .. . . . .. . . INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0 . 607 . 607 . 
OUTFLOW 0 . 104 . 104 . 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF W. S . ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 1566 . 47 . 00 11 . 0. . 00 . 00 . 00 

PLAN 9 .... .... . ...... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1566 . 00 1574 . 00 1574 . 00 
STORAGE 0 . 607 . 607. 
OUTFLOW 0. 104 . 104 . 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE • PMF W. S . ELEV OVER DAM AC-FT CFS HOURS HOURS ' HOURS 

1. 00 1566 . 43 . 00 10 . 0 . . 00 .00 . 00 

*** NORMAL END OF HEC-1 *** 
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ID Method Duration 2 Yr 5 Yr 10Yr 25 Yr 50 Yr 100 Yr 

DEFAULT NOAA14 5 MIN 0.251 0.340 0.408 0.500 0.572 0.645 
NOAA14 10 MIN 0.383 0.518 0.621 0.762 0.871 0.981 
NOAA14 15 MIN 0.474 0.642 0.770 0.944 1.079 1.216 
NOAA14 30 MIN 0.639 0.865 1.037 1.272 1.453 1.638 
NOAA14 1 HOUR 0.791 1.070 1.283 1.574 1.799 2.027 
NOAA14 2 HOUR 0.897 1.193 1.422 1.731 1.971 2.219 
NOAA14 3HOUR 0.944 1.239 1.472 1.797 2.055 2.324 
NOAA14 6 HOUR 1.1 26 1.438 1.686 2.025 2.293 2.572 
NOAA14 12 HOUR 1.278 1.611 1.874 2.231 2.505 2.785 
NOAA14 24 HOUR 1.547 1.982 2.330 2.809 3.184 3.579 

• 

• 
(stRanMulti.rpt) 



Flood Control District of Maricopa County 
Drainage Design Management System 

SOILS 
Page 1 Project Reference: PECOS RD- FUT UPDAT 1/5/201 

Area ID Book Map SoiiiDArea (sq Area XKSAT Rock · Effective Comments 
Number Unit mi) (%) Percent Rock (%) 

(%) 

Major Basin ID: 01 

E24B 645 1 6451 0.047 8.10 0.410 100 
645 22 64522 0.350 60.20 0.040 100 
645 75 64575 0.024 4 .10 0.230 100 
645 77 64577 0.058 9.90 0.050 100 
645 112 645112 0.098 16.90 0.390 100 
655 Mv 6554463 0.003 0.50 0.250 100 
655 AnA 655204720 0.001 0.20 0.400 100 

E25 645 22 64522 0.001 0.00 0.040 100 
645 75 64575 0.000 0.00 0.230 100 
655 Co 6552449 0.226 19.10 0.040 100 
655 Gf 6553231 0.005 0.40 0.250 100 
655 Gm 6553245 0.369 31.30 0.250 100 
655 Gn 6553247 0.119 10.10 0.040 100 
655 Mv 6554463 0.250 21.20 0.250 100 
655 AnA 655204720 0.210 17.80 0.400 100 

E28B 645 22 64522 0.236 56.50 0.040 100 
645 75 64575 0.047 11.30 0.230 100 
645 77 64577 0.075 18.00 0.050 100 
645 78 64578 0.019 4.60 0.050 100 
645 112 645112 0.039 9.40 0.390 100 
655 Co 6552449 0.001 0.20 0.040 100 

E29 645 22 64522 0.001 0.10 0.040 100 
645 75 64575 0.001 0.10 0.230 100 
655 Co 6552449 0.167 22.20 0.040 100 
655 Gf 6553231 0.226 30.00 0.250 100 • 655 Gm 6553245 0.302 40.10 0.250 100 
655 Gn 6553247 0.018 2.30 0.040 100 
655 Mv 6554463 0.027 3.60 0.250 100 
655 Vf 6556231 0.011 1.50 1.200 100 

• 
* Non default value (stSIDataGA.rpt) 



• • • 
Flood Control District of Maricopa County 

Drainage Design Management System 
LAND USE 

Page 1 Project Reference: PECOS RD- FUT UPDAT 1/5/2015 

-

Sub Land Use Code Area (sq Area Initi al Loss (lA) Percent Vegetation DTHETA Kn Description 
Basin mi) (%) Impervious Cover (%) 

(RTIMP) 

Major Basin ID: 01 
E24B 300 0.5365 92 .2 0.15 55 60.0 NORMAL 0.030 General Industrial (Industrial where no detail avai lable) 

610 0.0451 7.8 0.10 80 75.0 NORMAL 0.020 Transportation (Includes rai lroads, rai lyards, transit cente 

-----
0.5816 100.0 

E25 300 1.1795 100.0 0.15 55 60.0 NORMAL 0.030 General Industrial (Industrial where no detail available) 

-----
1.1795 100.0 

E28B 190 0.2939 70.3 0.25 45 50.0 NORMAL 0.050 Very High Density Residential - Multi Family(> 15 du per ac 

300 0.1156 27.7 0.15 55 60.0 NORMAL 0.030 General Industrial (Industrial where no detail available) 

610 0.0083 2.0 0.10 80 75.0 NORMAL 0.020 Transportation (Includes rai lroads, railyards , trans it cente 

-----
0.4178 100.0 

E29 300 0.7537 100.0 0.15 55 60.0 NORMAL 0.030 General Industrial (Industrial where no detail avai lable) 

-----
0.7537 100.0 

* Non default value (stLuDataSG.rpt) 



Flood Control District of Maricopa County 
Drainage Design Management System 

SUB BASINS 
Page 1 Project Reference: PECOS RD- FUT UPDAT 1/5/2015 

Sub Basin Parameters Rainfall Losses 

Area ID Area Length Slope S-Graph Lea Lag Velocity Kn lA DTHETA PSIF XKSAT RT IMP 
(sq mi) (mi) (ftfmi) (mi) (min) (f/s) (in) (in) (in/hr) (%) 

Major Basin ID: 01 
E24B 0.582 1.40 20.6 Valley 0.70 23.30 5.28 0.029 0.15 0.15 7.58 0.126 57 

E25 1.180 1.66 15.8 Valley 0.83 28.90 5.06 0.030 0.15 0.25 5.85 0.250 55 

E28B 0.41 8 1.04 25.1 Valley 0.52 27.10 3.36 0.044 0.22 0.15 8.36 0.095 48 

E29 0.754 1.63 12.0 Valley 0.82 30.10 4.77 0.030 0.15 0.25 5.85 0.256 55 

• * Non default value · • (stS. G.rpt) 
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Project Pecos Road Channel and Basin DCR 

Subject Revised Retention Volume Calculation~ 

Designed by MAW Date 10/29/2014 

Checked by Date 

Project No. 091131024 

District Project No: 2014C001 

Objective: Calculate the updated retention volumes for the subbasins that were updated based 
on the location of the 222nd Street detention basin. 

The updated retention volumes are estimated by calculating the retention volume for the 
portion of the area that is changing and then adding or subtracting that volume from the 
current retention volumes. 

Change in Retention Volume 

Subbasin Current Current Retention per Change in Change in 

ID Area Retention Area Area Retention 

[sq mi] [ac-ft] [ac-ft/sq mi] [sq mi] [ac-ft] 

E28B 0.539 51.3 95 .2 0.120 11.4 

E29 1.002 90.2 90.0 0.248 22.3 

Updated Retention Volume Calculation 

Subbasin Current Change in Revised 

ID Retention Retention Retention 

[ac-ft] [ac-ft] [ac-ft] 

E24B 44.4 11.4 55 .8 

E25 89.8 22.3 112.1 

E28B 51.3 -11.4 39 .9 

E29 90.2 -22.3 67.9 

Notes: 

The current area and retention values were taken from the HEC-1 model from the 

East Mesa Area Drainage Master Plan Update (2014) 



Kim ley >>> Horn 
Project Pecos Road DCR 
Subject Proposed Detention Basin Calculations 

Designed by MAW Date 1/5/2015 
Checked by LSM Date 1/5/2015 

Objective: to estimate the stage-storage-d ischarge relationship 

Detention Basin- SWC Pecos/Meridian 

Elevation 

[ft] 
1428 

1429 

1430 

1431 

1432 

1433 

1434 

1435 

1436 

1437 
Notes: 

Outlet Diameter 
Outlet Elevation 

Surface Surface 
Storage Storage 

Area Area 

[teJ [acre] 
- -

65,295 1.50 

595,321 13.67 

877,394 20.14 

91 0,727 20.91 

931,720 21. 39 

958,877 22.01 

983, 198 22.57 

1,007,682 23. 13 

1,032,328 23.70 

4.50 ft 
1428 ft 

Average 
Area 

[acre] 

0.75 

7.58 

16.90 

20.52 

21 .15 

21 .70 

22.29 

22.85 

.£\ Elev 

[ft] 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Freeboard 
23.42 1.0 

Op;pe ca lculated using Mannings Equation, FHWA nomograph, and Orif ice Equation 

Outlet diameter is for a 54" orifice plate on a 60" outlet pipe 

Project No. 0911 31 024 
District Project No: 201 4C001 

Drains in 
Outlet X-Sect Area 

No. of Outlet Barrels 
Outlet Pipe Slope 

.£\Vol LVol 

[a e-ft] [a e-ft) 
0 

0.7 
0.7 

7.6 
8.3 

16.9 
25.2 

20.5 
45.8 

21.1 
66.9 

21 .7 
88.6 

22.3 
110.9 

22.9 
133.8 

23.4 
157.2 

21.2 hours 
15.904 te 

1 
0 0032 fUft 

.£\Time to 
Drain 

[hr] 

1.5 

3.2 

4.0 

3.4 

2.4 

2. 0 

1.7 

1.6 

1.5 

Q pipe 

[cfs) 
0 

12 

45 

58 

90 

120 

148 

167 

184 

199 

K:\PHX_WaterResources\091131 024\Drainage\Draft OCR Ca l culati or1s~~readsheets\Detention Basins .xlsx 
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Kim ley>>> Horn 
Project Pecos Road DCR 
Subject Proposed Detention Basin Calculations 

Designed by MAW Date 1/5/2015 
Checked by LSM Date 1/5/2015 

Objective: to estimate the stage-storage-discharge relationship 

Detention Basin - NEC Pecos/222nd Street 

Elevation 

[ft] 
1408 

1409 

1410 

1411 

1412 

1413 

1414 

1415 

1415.9 
Notes: 

Outlet Diameter 
Outlet Elevation 

Surface Surface 
Storage Storage 

Area Area 

[teJ [acre] 
- -

173,539 3.98 

206,699 4.75 

219,731 5.04 

233,023 5.35 

246,574 5.66 

260,385 5.98 

274,454 6.30 

287,339 6.60 

5.50 ft 
1408 ft 

Average 
Area 

[acre] 

1.99 

4.36 

4.89 

5.20 

5.51 

5.82 

6.14 

A Elev 

[ft] 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Freeboard 
6.45 0.9 

Op;pe calculated using Mannings Equation, FHWA nomograph , and Orifice Equation 

Project No. 091131024 
District Project No: 2014C001 

Drains in 
Outlet X-Sect Area 

No. of Outlet Barrels 
Outlet Pipe Slope 

A Vol ~Vol 

[ac-ft] [ac-ft] 
0 

2.0 
2.0 

4.4 
6.4 

4.9 
11 .3 

5.2 
16.4 

5.5 
22.0 

5.8 
27.8 

6.1 
33.9 

5.8 
39.7 

7.7 hours 
23.758 te 

1 
0.0045 ftlft 

A Time to 
Drain 

[hr] 

3.0 

1.3 

1.0 

0.8 

0.5 

0.4 

0.3 

0.3 

Qpipe 

[cfs] 
0 

16 

64 

54 

97 

150 

200 

236 

260 

K:IPHX_ WaterResources\0911 31 024\Drainage\Draft OCR Ca l culatior1slli~ readsheets\Detention Basins.xlsx 



Worksheet for Meridian Channel - North Segment (upstream) 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Results 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

11/24/2014 5:42:18 PM 

Manning Formula 

Normal Depth 

Subcritical 

0.015 

0.0016 ftjft 

2.00 ftfft (H:V) 

2.00 ft/ft (H:V) 

13.00 ft 

371.00 ft'/s 

2.97 ft 

56.34 ft' 

26.30 ft 

2.14 ft 

24.89 ft 

2.56 ft 

0.00279 ftlft 

6.59 ftfs 

0.67 ft 

3.65 ft 

0.77 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity ftls 

Infinity ftls 

2.97 ft 

2.56 ft 

0.0016 ftlft 

Bentley Systems, Inc. Haestad Methods So!S!idte\ZEilcbllrMaster V8i (SELECTseries 1) [08.11 .01.03] 

27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 

• 

• 



Worksheet for Meridian Channel- North Segment (upstream) 

GVF Output Data 

Critical Slope 0.00279 ftlft 

• 

• 11/24/2014 5:42:18 PM 

Bentley Systems, Inc. Haestad Methods So !i!liid:re lj/;~Master V8i (SELECTseries 1) [08.11 .01.03] 

27 Siemens Com pany Drive Suite 200 W Watertown, CT 06795 USA +1 -203-755-1666 Page 2 of 2 



Cross Section for Meridian Channel - North Segment (upstream) 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Normal Depth 

Left Side Slope 

Right Side Slope 

Bottom W idth 

Discharge 

Cross Section Image 

Manning Formula 

Normal Depth 

f------- "13.00 ft 

0.015 

0.0016 

2.97 

2.00 

2.00 

13.00 

371.00 

ftlft 

ft 

fUft (H:V) 

fUft (H:V) 

ft 

ft'/s 

V: 1 D._ 
H: 1 

Bentley Systems, Inc. Haestad Methods SofS!itftelji:~Master V8i (SELECTseries 1) (08.11 .01 .03] 

11/24/2014 5:44:19 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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• 
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Worksheet for Meridian Channe l- North Segment (dow nst ream) 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Left Side Slope 

Right Side Slope 

Bottom W idth 

Discharge 

Results 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top W idth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

11/24/2014 5:43:22 PM 

Manning Formula 

Normal Depth 

Subcritical 

0.015 

0.0018 ft/ft 

2.00 ftlft (H :V) 

2.00 ft/ft (H:V) 

23.00 ft 

638.00 ft3/s 

2.96 ft 

85.59 ft2 

36.24 ft 

2.36 ft 

34.84 ft 

2.66 ft 

0.00263 ftlft 

7.45 ft/s 

0.86 ft 

3.82 ft 

0.84 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity ft/s 

Infinity ft/s 

2.96 ft 

2.66 ft 

0.0018 ftfft 

Bentley Systems, Inc. Haestad Methods Soli!ltittte~EiWlllt"M aster V8i (SELECT series 1) [08.11 .01.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 



Worksheet for Meridian Channel- North Segment (downstream) • 
GVF Output Data 

Critical Slope 0.00263 fUft 

• 

11/24/2014 5:43:22 PM 

Bentley Systems, Inc. Haestad Methods So!Stittie~EIW>9JMaster VSi (SELECTseries 1) [08.11 .01 .03] 

27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2 • 
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Cross Section for Meridian Channel- N orth Segment (downstream) 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Normal Depth 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Cross Section Image 

Manning Formula 

Normal Depth 

0.015 

0.0018 ft/ft 

2.96 ft 

2.00 ft/ft (H :V) 

2.00 ft/ft (H:V) 

23.00 ft 

638 .00 ft3/s 

~~ sz /~23: 
~--------------------------------------

11/24/2014 5:43:56 PM 

1---------23.00 ft 

V:1 ~ 
H: 1 

Bent ley Systems, Inc. Haestad Methods So!S!iltle~EiloblwMasterV8i (SELECTseries 1) [08.11.01.03] 

27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



Worksheet for Meridian Channel- South Segment (max slope) 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Results 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top W idth 

Critical Depth 

Cri tical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

11/24/2014 5:44:47 PM 

Manning Formula 

Normal Depth 

Subcritical 

0.015 

0.0020 ft/ft 

2.00 ft/ft (H:V) 

2.00 ftlft (H:V) 

42.00 ft 

732.00 ft'/s 

2.26 ft 

104.91 ft2 

52.09 ft 

2.01 ft 

51 .02 ft 

2.04 ft 

0.00273 ft/ft 

6.98 ftls 

0.76 ft 

3.01 ft 

0.86 

0.00 . ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity ftls 

Infinity ftls 

2.26 ft 

2.04 ft 

0.0020 ftift 

Bentley Systems, Inc. Haestad Methods Solilllirtte\i!iiWMMaster V8i (SELECTseries 1) [08.11 .01.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 
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• 



Worksheet for Meridian Channel - South Segment (max slope) 

GVF Output Data 

Critical Slope 0.00273 ft/ft 

• 11/24/2014 5:44:47 PM 

Bentley Systems, Inc. Haestad Methods Soli!liirlie\Z~Master V8i (SELECTseries 1) [08.11.01 .03) 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1 -203-755-1666 Page 2 of 2 



Cross Section for Meridian Channel- South Segment (max slope) 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Normal Depth 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Cross Section Image 

Manning Formula 

Normal Depth 

0.015 

0.0020 ft/ft 

2.26 ft 

2.00 ft/ft (H:V) 

2.00 ft/ft (H:V) 

42 .00 ft 

732.00 ft'/s 

., ;;;/ 2 .~ 
'-------------------------------------------------
1--------------42.00 ft 

Bentley Systems, Inc. Haestad Methods So!Mmtes;:EiW>IIrMaster V8i (SELECTseries 1) [08.11.01.03] 

11/24/2014 5:45:26 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 

• 
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Worksheet for Meridian Channel - South Segment (min slope) 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Results 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top W idth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headless 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

11/24/2014 5:46:23 PM 

Manning Formula 

Normal Depth 

Subcritical 

0.015 

0.0015 ftjft 

2.00 f!Jft (H:V) 

2.00 ftlft (H:V) 

42.00 ft 

732.00 ft3/s 

2.44 ft 

114.21 ft2 

52.90 ft 

2.16 ft 

51.75 ft 

2.04 ft 

0.00273 ftjft 

6.41 f!Js 

0.64 ft 

3.07 ft 

0.76 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity f!Js 

Infinity ft/s 

2.44 ft 

2.04 ft 

0.0015 ftjft 

Bentley Systems, Inc. Haestad Methods So15ti1ttec;l:incbs>rMaster V8i (S ELECTseries 1) [08.11.01 .03] 

27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 



Worksheet for Meridian Channel- South Segment (min slope) 

GVF Output Data 

Critical Slope 0.00273 fUft 

• 

Bentley Systems, Inc. Haestad Methods Solilllittle(jl:~aster V8i (SELECTseries 1) [08.11.01.03] 

11/24/2014 5:46:23 PM 27 Siemons Company Drive Suite 200 W Watertow n, CT 06795 USA +1-203-755-1666 Page 2 of 2 
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Cross Sec t ion for Meridian Channel - South Segment (min slope) 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Normal Depth 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Cross Section Image 

Manning Formula 

Normal Depth 

0.015 

0.0015 ftlft 

2.44 ft 

2.00 ftlft (H:V) 

2.00 ftlft (H:V) 

42.00 ft 

732.00 ft3/s 

~""'== ...... · ___________________ ? . 2.~ 
I------------42J)0 fl 

11/24/2014 5:46:46 PM 

V:1 D_ 
H: 1 

Bentley Systems, Inc. Haestad Methods Solill!itlte~Eiii!JwMaster V8i (S ELEC:Tseries 1) [08.11 .01 .03] 

27 Siemons Company Drive Su ite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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''~Jf%0'i\::,·> .. · As-Builts for Ells~orth R?ad Phase I, Volume 2 (COM - A111438) 
. · --~·:-{:.'·~~)< used for geometrrc data mput in HY-8 ·· ·.• 
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S~e Sh~ets CHO~. CH07, PUS & SD5 ; . . • 

L-=±~=+ .. ... -~ 

[I]Sta 417+64.36, 23.00' Rt,. R8flllqn 16" 
Water Line Per COP Std Det P1370 

[J] Reloc&te Existing JO" . Sanitary Sewer 
Force M<Jfn. 

~Relocate Existing Telephone. 

Sta 477+64.36, · 
Construct 3-10' x 5' x 247 ' CBC 
Skew 45° Rt, Construet Inlet Headwall, · 
Apron . & Handrails per Structure Drawing 
Serres SOl to S12 & Details 

Construct Outlet Hea_dwe/1, Apron & 
Hf1ndrafls per Structure Drawing Series · 
SCJJ to 512 & DetiJI!s, & Bank Armor, 
per Det<Jll , Sheet CHDJ 

Construct Trashrack, per Detail, Sheet CHD5 

Construct 2400 s.f. of Concrete· Malnten&nce 
Read wfth Concrete walls per ADOT Std Det 
C-19.10 

Dumped Rlprap Scour 
Protectrcm, DfJJ=l.OO', Thlolmees=2.QO' 
Per Dimensions AfJd Section E -£ This Sheet 

6' Tempar.Gry Chain Unk fence, . MAG Det; 
160, 741 LF Ste 73+02.74, 435' Rt to 

. Sta 76+69.25, 345 ' Rt - Sta 76+69.23, 
345' Rtto Sta 76+80.35, 55 ' Rt 

Structural Quantities 

I tem 

Structural txc&v.a:tron 
!$fru.ctw a! Baakfll/ 
StruCtur al Concrete 
RelflforC/ro Steel 
Ga!v. PltJB H~ndra!l 

Dwnf)ed Rrpr ap 
Dlil =1.00' 2.0 ' Thick · 

Unit I . @ 
cu.yd, I 1,834 
cu.yd, I 536 
cu.yd. I 8749 

, Ips. 1122,2.70 
ft. I 131 

Pi;l¥ fM.:f&l . · I IS eli \ '3>0 

High S.urvlv?bflity 
Filter Febrtc 

0
. T.WO :WoAAING D.&:Y:s 

. 8EF®j;: .YOU DIG, CAlL 

SCALE: Hor=l'=40' G.02'21>Ni00 
Vert=! "=4 ' BLUE STAKE 

~ L_~----------------~----~--~~------------------------~--~--------~~~~~~~~~ 
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HY -8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Min imum, Design, and MaximumFiow 

Minimum Flow 100 cfs 

Design Flow: 542 cfs 

Maximum Flow: 600 cfs 

Table 1 -Summary of Culvert Flows at Crossing: Culvert C6 

Headwater Elevation 
Tota l Discharge (cfs) C6 Discharge (cfs) 

Roadway Discharge 
(ft) (cfs) 

1384.11 100.00 100.00 0.00 

1384.13 150.00 150.00 0.00 

1384.16 200.00 200.00 000 

1384.19 250.00 250.00 0.00 

1384.23 300.00 300.00 0.00 

1384.27 350.00 350.00 0.00 

1384.33 400.00 400.00 0.00 

1384.38 450.00 450.00 - 0.00 

1384.45 500.00 500.00 0.00 

1384. 51 542.00 542.00 0.00 

1384.61 600.00 600.00 0.00 

1387.50 1485. 31 1485.31 0.00 

Rating Curve Plot for Crossing: Culvert C6 

1390 

g 1389 
c 
0 

-m 1388 
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< i 1386 
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1385 

1384 

Total Rating Cllf\'e 
Cros~ing: Culvert C6 

200 400 600 800 1000 1200 
Tatar Discharge (cfs) 

Iterations 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Overtopp ing 

1400 



Table 2 - Culvert Summary Table: CG 

Total Culvert Headwater Inlet Outlet 
Flow Nor.mal Critical Outlet Tailwater 

Discharge Discharge Elevation Control Control 
Type Depth (ft) Depth (ft) Depth (ft) Depth (ft) 

(cis) (cfs) (ft) Depth (ft) Depth (ft) 

100.00 100.00 1384. 11 1.066 3.804 1-811 0.649 0.701 4.590 4.590 

150.00 150.00 1384. 13 1.396 3.822 1-81! 0.860 0.919 4 .590 4.590 

200.00 200.00 1384.16 1.691 3.846 1-811 1.033 1.113 4 .590 4.590 

250.00 250.00 1384.19 1.963 3.878 1-811 1.194 1.292 4.590 4. 590 

300.00 300.00 1384.23 2.216 3.917 1-811 1 .356 1.459 4.590 4 .590 

350.00 350.00 1384.27 2.456 3.962 1-81! 1.495 1.617 4.590 4.590 

400.00 400.00 1384.33 2.693 4.015 1-811 1 .634 1.767 4.590 4.590 

450.00 450.00 1384.38 2.922 4.075 1-811 1.772 1.912 4.590 4.590 

500.00 500.00 1384.45 3.145 4. 142 1-S1t 1.902 2.051 4.590 4.590 

542.00 542.00 1384.51 3.328 4.204 1-81 1 2.007 2.164 4.590 4.590 

600 .00 600.00 1384.61 3.574 4.297 1-S1t 2.152 2.316 4.590 4.590 

Straight Culvert 

Inlet Elevation (invert): 1380.31 ft , Out let Elevation (invert): 1379.51 ft 

Culvert Length: 247.00 ft , Culvert Slope: 0.0032 

Culvert Performance Curve Plot: C6 

1387 

~ 1386 
0 

-+-' 

~ 1385 
Q) 

w 
.__ 
2 1384 
(i) 

$ 
'D 
(1) 1383 
Q) 

I 

1-382 

Performance Curve 
Cul\rert C6 

00 rn 
Inlet Control Efev Outlet Control Elev 

Outlet 
Velocity 

(ft/s) 

0.726 

1.089 

1.452 

1.816 

2. 179 

2.542 

2.905 

3.268 

3.631 

3.936 

4.357 

200 400 600 800 1000 1200 1400 
Tota! Discharge (cfs) 

• Tailwater 
Velocity 

(ft/s) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
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Water Surface Profile Plot for Culvert: CG 

Crossing- Culvert C6, Design Discharge- 542.0 cfs 
Colvert- C6o Colvert DiBcharge- 542.0 ciS. 

-~ ..... 
~ 

1387 

1386 

1385 

c 1384 
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::;:::; 

~· 1383 
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1382 : 

1381 

1380 

-50 

Site Data- CG 

- ... ---- ~ --:: : = :: ::::::: ::::=::: 

0 50 100 150 
Station (ft) 

Site Data Option: Culvert Invert Data 

Inlet Station : 0.00 ft 

Inlet Elevation: 1380.31 ft 

Outlet Station: 247.00 ft 

Outlet Elevation: 1379.51 ft 

Number of Barrels: 3 

Culvert Data Summary- CG 

Barrel Shape: Concrete Box 

Barrel Span : 10.00 ft 

Barrel Rise: 5.00 ft 

Barrel Material : Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 

Culvert Type: Straight 

Inlet Configuration : 1:1 Bevel (45° flare) Wingwall 

Inlet Depression : NONE 

200 250 300 



Table 3 - Downstream Channel Rating Curve (Crossing: Culvert C6) 

Flow (cfs) Water Surface Elev (ft) 

100.00 1384.10 

150.00 1384.10 

200.00 1384.10 

250.00 1384.10 

300.00 1384.10 

350.00 1384.10 

400.00 1384.10 

450.00 1384.10 

500.00 1384.10 

542.00 1384.10 

600.00 1384.10 

Tailwater Channel Data -Culvert C6 

Tailwater Channel Option: Enter Constant Tailwater Elevation 

Constant Tailwater Elevation: 1384.10 ft 

Roadway Data for Crossing: Culvert C6 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 40.00 ft 

Crest Elevation: 1387.50 ft 

Roadway Surface: Paved 

Roadway Top Width: 120.00 ft 

Depth (ft) 

4.59 

4. 59 

4.59 

4.59 

4.59 

4.59 

4.59 

4.59 

4.59 

4.59 

4.59 

• 
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Pecos Channel -Pecos Outfall at Ellsworth (earthen w/ riprap) 

Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Section Definitions 

Station (ft) 

Roughness Segment Definitions 

Start Station 

Manning Fonnula 

Normal Depth 

0+00 

0+15 

0+55 

0+70 

(0+00, 1386.23) 

(0+15, 1381.23) 

(0+55, 1381.23) 

Options 

current Kougnness Weighted 
Method 
Open Channel Weighting Method 

Closed Channel Weighting Method 

Results 

Pavlovskii's Method 

Pavlovskii's Method 

Pavfovskii's Method 

0.0019 ft/ft 

542.00 ft3/s 

Elevation (ft) 

1386.23 

1381.23 

1381.23 

1386.23 

Ending Station 

(0+15, 1381.23) 

(0+55, 1381.23) 

(0+ 70, 1386.23) 

3.08 ft Normal Depth 

Elevation Range 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top W idth 

Normal Depth 

1381.23 to 1386.23 ft 

151.66 ft2 

59.48 ft 

2.55 ft 

58.48 ft 

3.08 ft 

Roughness Coefficient 

0.050 

0.022 

0.050 

Bentley Systems, Inc. Haestad Methods SoatiUEgEfiltmMaster V8i (S ELECTseries 1) [08.11.01 .03] 

12/30/2014 2:40:22 PM 27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 



Pecos Channel- Pecos, Outfall at Ellsworth (earthen w/ riprap) 

Results 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profi le Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

12/30/20 14 2:40:22 PM 

Subcridcal 

1.71 ft 

0.01467 ft/ft 

3.57 ftls 

0.20 ft 

3.28 ft 

0.39 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity ftls 

Infinity ftls 

3.08 ft 

1.71 ft 

0.0019 ft/ft 

0.01467 ftlft 

Normal depth in proposed 
storm drain outfall channel is 
less than headwater at 
Ellsworth culvert, so it was 
not used as the starting 
tailwater for the storm drain 
design. 

Bentley Systems, Inc. Haestad Methods SoatidJ!e9tfilbwMaster V8i (SELECTseries 1) [0 8.1 1.01 .03) 

27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2 
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Pecos Channel -Pecos Outfall at Ellsworth (earthen w/ riprap) 

Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section Image 

c 

~336.00 

1385.50" 

13Ss.oo: 
t-334.50: : 

~ B CI4.00_ 
> 

.S!! l383.50_ 
w 

1383.iXf II 

t3B2. 50~ 
1382.00 

B 3 1E O 
- I 

Manning FomlUia 

Normal Depth 

t381~00 ~ I 1 I I I t I : I I : I I I I I 

0+00 D+1D 0+20 0+30 0+40 0+50 O+&D 0+7( 
Stati on 

0.0019 fUft 

3.08 ft 

542 .00 ft3/s 

Bentley Systems, Inc. Haestad Methods SoldtftiE9<filbn'Master V8i (SELECT series 1) [08.11 .01.03] 
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Headwall - 222nd St Basin 
Rim: 1.415.00 ft 

HGL In: 1.412.82 ft 
HGLOut: 1,412.32ft 

Profile Report 

Engineering Profile - 222nd to Outfall Channel (DCR Drainage System.stsw) 

~i~~,416.01 ft MH#l MH#1 

/

Invert 1,408.00ft 

Invert 1 407 OS ft Rim: 
1

.4
10

·
66 

It MH#6 MH#S Rim: 1,389.78 It 
HGL In: '1.41 1.21 It ;Invert 

1
·
39

S.40 It Rim: 1,406.48 ft Rim: 1,403.31 It MH#
4 

. . /Invert: 1,381.50 It 
.•• .HGLOuU. .Ll.fi • HGL In: 1,403 .7~ It_ , lny . · 39L13 Jnver.L1,388-35.ft . MH#3 . . , HGL In: 1 ,386.37 It ,... -r-k I ''1' !If I -1+ G~Oul'f.4°3A~- -r I potG~~pi39B.6~ I ,:j:!GLln:.1.B917

9
fs.Ut: I 1 1 I I 1 I I 1 ~~~~~1 I Rim~-~~ . ~R~LT..:"T HGL out 1,386.32ft 

•

• ~ ' 

1 1 

I I I irC(i;j6ut 1,39Jl.4s.Jt I ' I GLbuL!\.,39 3.1Ji . _,_ I . ,nv I ' -3 · I It-+----+--· . .L___l___ _@.Y!li!:Jj,38~.05 It -+- lm{1_,-:l_~~c_4_~J.:: ;t= ~ 
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1
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H~ac!wall- Pecos Meridian Basin ~~~~~437.38 It 
Run: 

1
•
437

·
00 

It Invert 1,425.95 ft MH#15 

Profile Report 

Engineering Profile - Meridian to 222nd (DCR Drainage System.stsw) 

MHft14 
Rim: 1,431.07ft 
Invert: 1,420.92ft 
HGLln: 1,424.42ft 
HGLOut 1,424.37ft 

/Invert: 
1
•
428

·
00

1t /HGL1n·143335ft Rim·143288tt MHt/13 
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Label Start Node 

C0-1 Headwal l - Pecos Merid ian Basin 
C0-2 MH# 16 
C0-23 MH# 15 
C0-4 MH# 13 
C0-16 MH# 12 
C0-6 MH# 10 
C0-7 MH#9 
co-s Headwall - 222nd St Basi n 
C0-25 MH#S 
C0-26 MH#7 
C0-11 MH# 6 
C0-12 MH# 5 
C0-13 MH#4 
C0-14 MH# 3 
C0-15 MH# 2 
C0-17 MH# 11 
C0-20 MH# 1 
C0 -24 MH# 14 

DCR Drainage System.stsw 
1f7/2015 

Stop Node 

MH# 16 
MH # 15 
MH# 14 
MH# 12 
MH# 11 
MH# 9 
Outfal l - 222nd St Basin 
MH# S 
MH# 7 
MH# 6 
MH# 5 
MH# 4 
MH# 3 
MH# 2 
MH# 1 
MH# 10 
Outfal l - Ellsworth 
MH# 13 

Diameter 
(in) 

60 
60 
60 
60 
60 
60 
60 
66 
66 
72 

102 
102 
102 
72 
72 
60 
72 
60 

Le ngth 
(Unified) 

(ft) 

508 
793 
578 
797 
800 
797 
133 
212 

1,300 
1,293 
1,297 
1,293 
1,287 
1,289 

834 
789 
89 

150 

Total 
Flow 
(cfs) 

180.00 
214.00 
214.00 
249.00 
283.00 
318.00 
352.00 
216.00 
216.00 
264.00 
311.00 
359.00 
417.00 
476.00 
505.00 
283.00 
505.00 
249 .00 

Hydraulic 
Grade Li ne 

(In) 
(ft) 

1,435.78 
1,433.15 
1,426.19 
1,424.11 
1,422.46 
1,417.65 
1,414.61 
1,412.32 
1,411.16 
1,403.48 
1,398.46 
1,397.31 
1,395.78 
1,393.74 
1,389.62 
1,420.05 
1,386.32 
1,424.37 

FlexTable: Conduit Table 

Hydraulic 
Grade Line 

(Out) 
(ft) 

1,433.35 
1,427.40 
1,424.42 
1,422.64 
1,420.10 
1,414.68 
1,414.00 
1,411. 21 
1,403.70 
1,398.65 
1,397.51 
1,395.86 
1,393 .83 
1,389.67 
1,386.37 
1,417.72 
1,385.58 
1,424.16 

Invert 
(U/S) 
(ft) 

1,428 .00 
1,425.95 
1,423.24 
1,420.32 
1,416.60 
1,411.72 
1,408.93 
1,408.00 
1,407.05 
1,398.40 
1,391.13 
1,388.35 
1,385.58 
1,384.05 
1,382.50 
1,414.16 
1,381.50 
1,420.92 

Invert 
(D/S) 
(ft) 

1,425.95 
1,423.24 
1,420.92 
1,416.60 
1,414.16 
1,408.93 
1,408.60 
1,407.05 
1,398.90 
1,393.63 
1,388.35 
1,385.58 
1,384.05 
1,382.50 
1,381.50 
1,411.72 
1,381.23 
1,420.32 

Manning's n 

0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 

Bentley Systems, Inc. Haestad Methods Solution Center 

Slope 
(ft/ ft) 

0.004 
0.003 
0.004 
0.005 
0.003 
0.003 
0.003 
0.004 
0.006 
0.004 
0.002 
0.002 
0.001 
0.001 
0.001 
0.003 
0.003 
0.004 

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 

Velocity 
(ft/s) 

9.17 
10.90 

8.94 
9.80 
7.21 
8.10 
8.96 

10.77 
12.47 
10.35 
9.23 
6.33 
7.35 
8.42 
8.93 
7.21 
8.93 
9.22 

Froude Number 
(Normal) 

0.723 
0.859 
0.430 
0.500 
0.568 
0.638 
0.707 
0.901 
1.194 
0.752 
0.813 
0.784 
0.444 
0.606 
0.643 
0.568 
0.643 
0.500 

Bentley Storm CAD V8i (SELECT series 3) 
[08. 11 .03.84] 
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• 
Label 

Headwall - 222nd St Basin 
Headwal l - Pecos Meridian Basin 
MH# 1 
MH # 2 
MH# 3 
MH # 4 
MH# 5 
MH # 6 
MH # 7 
MH# 8 
MH# 9 
MH # 10 
MH # 11 
MH# 12 
MH # 13 
MH# 14 
MH# 15 
MH # 16 

DCR Drainage System.stsw 
1/7/2015 

Elevation 
(Rim) 

(ft) 

1,415.00 
1,437.00 
1,389.78 
1,391.45 
1,395.37 
1,399.50 
1,403.31 
1,406.48 
1,410.66 
1,416.01 
1,417.59 
1,420.64 
1,423.41 
1,426.78 
1,430.87 
1,431.07 
1,432.88 
1,437.38 

Elevation 
(Invert) 

(ft) 

1,408.00 
1,428.00 
1,381.50 
1,382.50 
1,384.05 
1,385.58 
1,388.35 
1,391.13 
1,398.40 
1,407.05 
1,408.51 
1,411.72 
1,414.16 
1,416.60 
1,420.32 
1,420.92 
1,423.24 
1,425.95_ 

• 
FlexT able: Manhole Table · · 

Hydrau lic Grade 
Li ne (In) 

(ft) 

1,412.82 
1,436.28 
1,386.37 
1,389.67 
1,393.83 
1,395.86 
1,397.51 
1,398.65 
1,403.70 
1,411 .21 
1,414.68 
1,417.72 
1,420.10 
1,422.64 
1,424.16 
1,424.42 
1,426.24 

_1,433 .35 

Hyd raulic Grade 
Line (Out) 

(ft) 

1,412.32 
1,435.78 
1,386.32 
1,389.62 
1,393.74 
1,395.78 
1,397.31 
1,398.46 
1,403.48 
1,411.16 
1,414.61 
1,417.65 
1,420.05 
1,422.46 
1,424.11 
1,424.37 
1,426.19 
1,433 .15 

Is Flooded? 

False 
False 
Fa lse 
False 
False 
False 
False 
Fa lse 
False 
Fa lse 
Fa lse 
False 
False 
False 
False 
Fa lse 
Fa lse 
False 

Bentley Systems, Inc. Haestad Methods Solution Center 
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA 

+1-203-755-1666 

Absolute 
Headloss 

(ft) 

0.50 
0.50 
0.05 
0.05 
0.09 
0.08 
0.20 
0.19 
0.22 
0.05 
0.07 
0.07 
0.05 
0.18 
0.05 
0.05 
0.05 
0.20 

• 

Bentley Storm CAD V8i (SELECT series 3) 
[0 8.11.03.84] 

Page 1 of 1 
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Project Pecos Road Basin and Channel DCR 
Subject Storm drain flows 

Designed by MAW 
Checked by LSM 

Date 
Date 

11 /3/2014 
12/30/2014 

KH Project No. 
District Ref. No. 

Objective: To prorate the flows for storm drain sizing using contributing drainage area 

Calculate Prorated Flow 

Storm Drain Overland 
HEC-1 ID 

Flow• FloW' 
Location of HEC-1 Flow Change [cfs] [cfs] 
Discharqe from Pecos/Meridian Basin DETPB 180 --
222nd Street CPE24B 352 172 
Discharg~ from Pecos/222nd Sreet Basin DET222 216 --
Crismon Road CPE28B 359 143 
Ellsworth Road CPE31A 534 175 
Notes: 

Number of 
Quarter 

Mile 
Segments 

--
5 
--
3 
3 

091131024 
FCD2014C001-1 

mcremema1 
Overland 

Flowe 
[cfs] 

--
34 
--

48 
58 

a Flow from HEC-1 ID that indicates the total flow in the storm drain at the HEC-1 flow change location. 
b Calculated by subtracting the current storm drain flow from the upstream storm drain flow. 
c Calculated by prorating the overland flow for each quarter mile segment of the HEC-1 flow change location. 

Calculate Flow for Each Quarter Mile 
Upstream Incremental Total 

Storm Drain Overland Storm 
Flow Flow Drain flow 

Location of Storm Drain Flow Change [cfs] [cfs] [cfs] 
Discharqe from Pecos/Meridian Basin 180 -- 180 
1/4 mi le west of Meridian Road 180 34 214 
Mountain Road 214 34 249 
1/4 mile west of Mountain Road 249 34 283 
Signal Butte Road 283 34 318 
222nd Street 318 34 352 
Discharge from Pecos/222nd Street Basin 216 -- 216 
1/4 mile west of 222nd Street 216 48 264 
1/4 east of Crismon Road 264 48 311 
Crismon Road 311 48 359 
1/4 mile west of Crismon Road 359 58 417 
1/2 mile west of Crismon Road 417 58 476 
1/4 east of Ellsworth Road 476 29 505 
Ellsworth Road 505 29 534 

Storm Drain sizing.xlsx 1 of 1 
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Project Pecos Road Basin and Channel OCR 
Subject Junction Structure Losses 

e 

Designed by NAS Date 1/5/2015 Job No. 091 131024 
Checked by LSM Date 1/6/2015 Client Ref. No . FCD2014C001-1 

Objective: To determine the losses for junction structures throughout the Pecos 
Road pipe network per the Flood Control Distri ct guidelines 

2(Q2V2- Qt Vt- Q3V3CosS) + Vf12g- Vi l 2g = hj 
(At +A2)g 

Junction Pipe 1 
ID Size · #Barrels Flow 
[-] [in] [-] [cfs] 

MH#1 72 2 513 
MH#2 72 2 483 
MH#3 72 2 425 
MH#4 72 2 366 
MH#5 60 2 315 
MH#6 60 2 264 
MH#7 60 2 264 
MH#8 54 2 213 
M H#9 54 2 213 
MH#10 48 2 213 
MH#11 60 2 320 
MH#12 60 2 285 
MH#13 60 2 285 
MH#14 60 2 249 
MH#15 60 2 214 
MH#16 60 2 214 
MH#17 60 1 214 
MH#18 60 1 179 

* Pipe 3 velocity was assumed to be the same as Pipe 1 
**Equation for hj assumed 8 = 45 degrees, g = 32.2 fUs/s 

Junction Structure Losses.xlsx 

Velocity 
[ftls] 

9.07 
8.54 . 7.52 
8.32 
9.03 
7.87 
6.72 
8.85 
6.70 
84 8 
8. 15 
7.26 
7.26 
9.80 
8.93 
8.94 

10.90 
9.12 

(4.'10b) 

Size 
[in] 
72 
72 
72 
72 
72 
60 
60 
60 
54 
54 
60 
60 
60 
60 
60 
60 
60 
60 

Pipe 2 
#Barrels 

[-] 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 

1 of 1 

(); 90" 

PIP>! 1 
o, 
v, 

Flow 
[cfs] 

513 
513 
483 
425 
366 
315 
264 
264 
213 
21 3 
355 
320 
285 
285 
249 
214 
214 
214 

Ve locity 
[ftls] 

9.07 
9.07 
8.54 
7.52 
8.32 
9.03 
7.87 
6.72 
8.85 
6.70 
8.48 
8.15 
7. 26 
7.26 
9.80 
8.93 
8.94 

10.90 

P1pe ~ 
o, 
v2 

Pipe 3 
Flow Velocity* 
[cfs] [ftls] 

- 9.07 
30.00 8 .54 
58.00 7.52 
59.00 8.32 
51.00 9.03 
51.00 7.87 

- 6 .72 
51.00 8.85 

- 6.70 
- 84 8 

35 .00 8.15 
35.00 7.26 

- 7.26 
36.00 9.80 
35.00 8.93 

- 8.94 
- 10.90 

35.00 9. 12 

• 

ht* 
[ft] 

0.05 
0.05 
0.09 
0.09 
0. 11 
0.08 
0.05 
0. 14 
0.05 
0.05 
0.07 
0.07 
0.05 
0. 18 

(0.01 
0.05 
0.05 
0.20 
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Project: Pecos Road OCR 
Subject: Opinion of Probable Cost for Recommended Alternative 

Designed by: NAS Date: 
Checked by: ZRS Date: 

Recommended Alternative 

MAG Item 

1/5/2014 
1/8/2014 

KHA Project No: 091131024 
District Project No: 2014C001-1 

Number Description Qty Unit Unit Price Cost 
Phase 1 Construction Items 

215.01100 Channel Excavation- Meridian North Channel 43,231 CY $ 6 $ 259,400 
215.01510 Earthwork for Retenti on Basins- Pecos/Meridian 370,874 CY $ 6 $ 2,225,300 
525.03217 Reinforced Concrete Channe l, 6" Thick 4,041 CY $ 300 $ 1,212,300 

Energy Dissipation Structu re 1 EACH $ 20,000 $ 20,000 
Construction Subtotal $ 3,717,000 

Phase 1 Potential Utility Relocation 

Gas Line Re location 1 EACH $ 30,000 $ 30,000 
Potential Utility Relocation Subtotal $ 30,000 

Right of Way Cost 43 AC $ 125,000 $ 5,375,000 
Design Cost (10% of Construction Cost) $ 371,700 

Construction Admin and Contingency (20% of Construction Cost) $ 743,400 

Phase 1 Total $ 10,237,000 

Phase 2 

215.01100 Channel Excavation- Outfall Channe l at Ellsworth 3,086 CY $ 6 $ 18,600 
215.01510 Earthwork for Retent ion Basins - Pecos/222nd 77,352 CY $ 6 $ 464,200 
220.10300 Riprap, D50=12" 1,826 CY $ 85 $ 155,300 

505.10150 Catch Basin, MAG Det. 535, Type F 15 EACH $ 4,500 $ 67,500 
523.10166 Headwall, MAG Det. 501, Straight Type, 66" Pipe 1 EACH $ 3,800 $ 3,800 

523.10272 Headwa ll, MAG Det. 501, Straight Type, 2-72" Pi pe 1 EACH $ 4,200 $ 4,200 

618.20424 24" RGRCP, Class IV- Area Drain Laterals 600 LF $ 120 $ 72,000 

618.20466 66" RGRCP, Class IV 1,512 LF $ 190 $ 287,300 

618.20472 72" RGRCP, Class IV 5,717 LF $ 200 $ 1,143,400 

618.20502 102" RGRCP, Class IV 3,877 LF $ 300 $ 1,163,100 

625.01260 Storm Drain Manhole, MAG Det. 521 & 522 7 EACH $ 5,000 $ 35,000 
Junction Structure 2 EACH $ 15,000 $ 30,000 

Construction Subtotal $ 3,444,400 

Ph ase 2 Potential Utility Relocation 

Water Li ne Relocation - 8" 1 EACH $ 20,000 $ 20,000 

Water Line Relocation- 12" 1 EACH $ 25,000 $ 25,000 

Potential Utility Relocation Subtotal $ 45,000 

Right of Way Cost 10 AC $ 125,000 $ 1,250,000 

Design Cost (10% of Constru ction Cost) $ 344,440 

Construction Admin and Contingency (20% of Construction Cost) $ 688,880 

Ph ase 2 Total $ 5,773,000 
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Project: Pecos Road DCR 
Subject: Opinion of Probable Cost for Recommended Alternative 

Designed by: NAS Date: 
Checked by: ZRS Date: 

1/5/2014 
1/8/2014 

KHA Project No: 091131024 
District Project No: 2014C001-1 

Phase 3 

505.10150 Catch Basin, MAG Det. 535, Type F 15 EACH $ 4,500 $ 
523.10160 Headwa ll, MAG Det. 501, Straight Type, 60" Pipe 1 EACH $ 3,500 $ 
523.10260 Headwa ll, MAG Det. 501, Straight Type, 2-60" Pipe 1 EACH $ 4,000 $ 
618.20424 24" RGRCP, Class IV - Area Drain Laterals 600 LF $ 120 $ 
618.20460 60" RGRCP, Class IV 9,389 LF $ 180 $ 
625.01260 Storm Drain Manhole, MAG Det. 521 & 5ZZ 5 EACH $ 5,000 $ 

Junction Structu re 5 EACH $ 15,000 $ 
Cpnstruction Subtotal $ 

Phase 3 Potential Utility Relocation 

Gas Line Re location 2 EACH $ 30,000 $ 
Water Line Re location - 4"/6" 2 EACH $ 15,000 $ 
Water Line Re location- 12" 4 EACH $ 25,000 $ 
Water Li ne Relocation - 16" 1 EACH $ 30,000 $ 

Potential Util ity Relocation Subtotal $ 

Right of Way Cost 0 AC $ 125,000 $ 
Design Cost (10% of Construction Cost) $ 
Construction Adm in and Contingency (20% of Construction Cost) $ 

Phase 3 Total $ 

Phase 4 

215.01100 Channel Excavation- Meridian South Channel 85,816 CY $ 6 $ 
525.03217 Reinforced Concrete Channel, 6" Thi ck 8,312 CY $ 300 $ 

Energy Dissipation Structure 1 EACH $ 20,000 $ 
Construction Subtotal $ 

Phase 4 Potential Utility Relocation 

Electric Line Relocation 1 EACH $ 5,000 $ 
Potential Utility Relocation Subtotal $ 

Right of Way Cost 13 AC $ 125,000 $ 
Design Cost (10% of Construction Cost) $ 
Construction Admi n and Contingency (20% of Construction Cost) $ 

Ph ase 4 Total $ 

Construction Subtotal $ 
Potential Utility Relocation Subtotal $ 

Right of Way Subtotal $ 
Design Cost Subtotal $ 

Construction Admin and Contingency Subtotal $ 

Project Total $ 

Notes: Construction costs were determined from ADOT Estimated Engineering Construction Cost E2C2. 

Utility relocation estimates based on typica l relocation costs. 

Riprap quantities were determined from standard cross sections in AutoCAD 

67,500 

3,500 

4,000 

72,000 

1,690,100 

25,000 

75,000 

1,937,100 

60,000 

30,000 
100,000 

30,000 

220,000 

-

193,710 
387,420 

2,738,000 

514,900 

2,493,600 

20,000 

3,028,500 

5,000 

5,000 

1,625,000 

302,850 

605,700 

5,567,000 

12,127,000 

300,000 

8,250,000 

1,213,000 

2,425,000 

24,315,000 

Lateral pipe quantities and catch basin quantities were determined based on future developments along Pecos Road 
with an allowance of 40ft of pipe per catch basin 



·• 

• 

• 

Kimley>>>Horn 

Pecos Road Channel and Basin 
Design Concept Report 1 Final 
January 2015 

Appendix G. Public Meetings 

• Public Meeting 1 
Notes, Sign-in Sheets, Comments 

• Public Meeting 2 
Invitation, Sign-in Sheets 
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NOTES 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

PECOS ROAD CHANNEL AND BASIN DESIGN CONCEPT R EPORT 

September 18, 2014 

Stakeholder Meeting #1 
12:00 - 1:30PM 

CMC Steel 
11444 E. Germann Rd., Mesa 

The meeting notes for the aforementioned project are attached for your information and use. If you bel ieve that these notes do 

not accurately reflect your understanding of the conversations that took place or if major discussions are missing, please 

contact Laurie Marin at (602) 906-1369 within one week of these meeting notes being issued. Thanks to all who participated in 

the meeting. 

Attendees: 
See attached Sign-in Sheets 

Handouts: 
The fo llowing item(s) were provided to attendees or displayed as exhibits. These items are included as 

attachment s to the meeting notes. 

• Exhibits of Alternatives 1, 2, and 3 
• Meeting Action Item Sheets 

Presenters: 
Mike Duncan, Flood Contro l District of Maricopa County 

La urie Marin, Kimley-Horn 

Melanie Wadsworth, Kim ley-Horn 

Lance Webb, City of Mesa (for Q & A) 

Stephen Ganstrom, City of Mesa (for Q & A) 

Notes: 
Mike began the meeting with a summary of the project, the purpose and location. Laurie discussed the 

general hydro logy of the project area, and Melanie presented the components of each alternative. The 

meeting was then opened up for questions and input f rom the attendees. 

KHA Proj ect No. 091131024 

Cont ract : FCD 2014C001, PCN 442.03 .20, 
Low Org: 6961, Assgn No.1 

Page 1 of 4 Date Print ed: 10/ 13/ 2014 
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Q1 Is it possible to get copies ofthe maps? 

A1 The District will distribute the maps. 

Q2 What if we don't want a channel on our property? 

A2 Mike handed out comment forms at this point and asked,attendees to write down any 

comments they had and we would take them into consideration. 

Q3 Pecos Road is a didn't used to be there before, why is flow there now? 

A3 There was a discussion from residents about past conditions in the area. The statement 

was made that now there is a problem down Williams Field Road and down 222 nd that 

didn' t used to be there. 

Q4 How long has study been underway? 

A4 The study has been underway since June and should be finished in December. 

QS Who decides on alternatives? 

AS The Flood Control District and the City of Mesa, with input from the con~ ultant team and 

the local property owners and operators . 

Q6 Who is paying for this project? 

A6 FCDMC 

Q7 Isn't there a rule or law that the upstream properties have to take care of their water so it 

doesn' t affect downstream properties? 

A7 No there is no such rule. 

Q8 How big was the storm event last Monday 

A8 Lance: it was a 5-10 year event on Monday 

The preference is #3 from meeting attendees 

Stephen explained future development-the storm drain is an advantage for retention bleed off 

Q9 What is going to be developed in the Mesa proving grounds? 

A9 Mesa said haven't seen a lot, subdivisions with retail 

Fuji representative indicated they are not in favor of Alternative 1, they bought the NW corner of Pecos 

and Mountain. 

The chemical company representative indicated they are opposed to anything on the north side 

KHA Project No. 091131024 

Contract : FCD 2014C001, PCN 442.03.20, 
Low Org: 6961, Assgn No.1 

Page 2 of 4 Date Printed: 10/13/2014 
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• 
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-

Q10 Are you leaning towards the storm drain option? 

A10 Lance: Mesa pushed for the storm drain from an economic development sta ndpoint, they 

wanted to know if it could be done, and what would it mean for corridor. 

Q11 How will the water get into the storm drain? 

A11 Many {30, 40) inlets have been estimated at this point to get the water into the storm 

drain. 

Q12 Who is taking the lead on the project? 

A12 FCDMC with Mesa 

Lance and Stephen explained that Mesa has this project #1 or #2 on their priority list. The re is a 

new focus on this area due to future development. Stormwater projects have historically been 

unpopular in Mesa so the City rolls stormwater projects into roadway projects. 

Q13 When are projects submitted for review for funding? 

A13 Answer not recorded . 

Q14 Is there a timeframe if everything went perfectly? 

A14 Maybe 4 years, if the City does a bond maybe 2-3 years, because if the City does a bond 

the funding percentage would change between the District and the City. 

Lance and Stephen stated that the Economic Development group has been interested in this project. It is 

on t heir radar and they know they need to get drainage under control to help push development of the 

area forward. 

Q15 How do "they" decide which projects get se lect ed. What is it based on? 

A15 Looking at City/District funding 

Priorit izat ion list from Mesa 

There are currently several projects in NE Mesa, the McDowell and Ellsworth basin, this 

project 

Comment from attendee: Every company is wanting to grow and create jobs 

Q16 How is SR-24 is a facto r in the design? 

A16 If we put it in before SR-24 get 40-year protection, once SR-24 is complete it wi ll be 100-

year protection. It doesn't make sense to build it bigger now because it wi ll go to wast e 

when SR-24 is in. 

KHA Proj ect No. 091131024 

Cont ract: FCD 2014C001, PCN 442.03 .20, 
Low Org: 6961, Assgn No.1 

Page 3 of 4 Date Printed: 10/13/2014 



Kim ley>>> Horn 
Q17 Has Pinal County funded their piece? 

A17 No answer given. 

Q18 Is there any interim stuff to make it any better now? 

0 ~ 

. 

A18 The improvements will likely be built in phases- it makes best sense to do the upstream 

basin but then a dedicated path for outflows is needed. 

Q19 I have heard talks about building up Pecos and putting viaducts in? 

A19 No answer given. 

Discussion about the storm on Monday 

Pecos w as a river 

It's been worse 

The tire recycling place was 6 inches from having water in the facility 

Q20 Are all developments in the area a zero discharge requirement? Like TRW Fuji?, etc. 

A20 Answer not recorded . 

The meeting was adjourned and attendees gave a strong unanimous indication that Alternative 3 wa s 

prefe"rred by them. Comments were collected and are included as an attachment to these notes. 

KHA Project No. 091131024 

Contract : FCD 2014C001, PCN 442.03.20, 
Low Org: 6961, Assgn No . 1 

Page 4 of 4 Date Printed: 10/13/2014 
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Meeting Attendees 
I dF 3 

25 Date; _ 09/18/2014 _ Time: _12:00 pm ___ Number Present: -----~ 

Meeting Title : _ PECOS ROAD CHANNEL AND BASIN D.C.R. • PRESENTATION OF ALTERNATIVES _ 

Meeting Attendees : 

Name Organization Contact Phone/ Email: 
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---------- Intermediate Contours 

- 62-ft Channel 

- 66-ft Channel 

- 60-in RCP 

-----· Channel Alternative 

- Culvert Crossing 

.. Detention Basin 

538 cfs Design Discharge 
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Kim ley>>> Horn 

Pecos Road Channel and 
Basin Design Concept Report 

-- - - - - - - -

Potential Conflicts 

• Communication 

Underground Electric 

* Gas 

• Overhead Electric 

• Irrigation 

... Sewer 

* Water 

Flood Control District of Maricopa County 
City of Mesa 

Alternative 1 
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---------- Intermediate Contours 
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- 2- 60-in RCP 

·----· Channel Alternative 

• Detention Basin 

538 cfs Design Discharge 
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Kim ley >>> Horn 

Pecos Road Channel and 
Basin Design Concept Report 

Potential Conflicts 

• Communication 

Underground Electric 

* Gas 

• Overhead Electric 

• Irrigation 

.A Sewer 

* Water 

Flood Control District of Maricopa County 
City of Mesa 

Alternative 2 
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Pecos Road Channel and 
Basin Design Concept Report 

Potential Conflicts 

• Communication 

Underground Electric 

* Gas 
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2801 West Durango Street 
Phoenix, Arizona 85009 
Phone : 602-506-1501 

Flood Control District 
of Maricopa County 

Fax: 602-506-4601 PROJECT/STUDY: Pecos Road Corridor- Design Concept Report 

MEETING ANNOUNCEMENT: Presentation of Preliminary (15%) Plans 

The Flood Control District of Maricopa County and the City of Mesa, along with 
Kimley-Horn and Associates, Inc., have developed preliminary plans for drainage 
improvements to address flooding issues along the three-mile segment of Pecos Road, 
from Ellsworth Road to the Meridian Road alignment. 

The majority of the drainage improvements comprise underground stonn drains along 
Pecos Road. East of the Meridian Road alignment, the improvements include two 
channels to collect stormwater runoff that approaches from the east. Also, two 
detention basins are included in the system to attenuate the storm flows. 

We invite you to attend an upcoming meeting where the concepts of the preliminary, 
or 15%-level, plans will be presented: 

Thursday, December 18, 2014 
Noon -12:40 pm 

Fujifilm Electronic Materials 
6550 South Mountain Road, Mesa, AZ, 

This is approx. 1!4 mile no1ih of Pecos Rd., on the west side; 

at a modular building at the south end of the parking lot. 

If you are unable to attend and would like to obtain related information, or have any 
questions, please contact: 

Mike Duncan, Project Manager 
Flood Control District of Maricopa County 
602-506-4732 
mwd@mail.maricopa.gov 

The City of Mesa contact is Lance Webb, Senior Civil Engineer, 480-644-2399, 
lance.webb@mesaaz.gov 
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