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EXECUTIVE SUMMARY 

Introduction  

In 2011, ADOT in conjunction with Federal Highway Administration (FHWA), completed a Design Concept 
Report (DCR) and an Environmental Assessment (EA) for the Gateway Freeway (SR-24) Corridor between 
the Santan Freeway (SR 202) and Ironwood Drive, formally known as SR 802. 

In 2014, ADOT completed the construction and opened to traffic the first segment of this SR24 corridor 
from SR202 to Ellsworth Road. 

Currently, ADOT in conjunction with FHWA, is in the process of developing a solution that includes 
construction of an interim roadway within the footprint of the future segment of SR-24 between Ellsworth 
Road and Ironwood Drive. ADOT and FHWA are also revisiting the vertical alignment for the ultimate 
SR-24 design in order to identify cost saving improvements. 

The purpose of this study is to update the original Design Concept Report (DCR) and complete an 
Environmental Reevaluation of the original Environmental Assessment (EA) completed in 2011. 

The purpose of the interim improvements is to provide a transportation corridor that supports existing and 
predicted traffic demands and improving connectivity in the region until 2027 when funding is anticipated to 
become available for the final SR 24 build-out. 

This update is intended to preserve the access control plan for this corridor and does not change any 
access points or their locations from what was outlined in the 2011 DCR.  Additionally, this update 
maintains the horizontal geometry of the original DCR, but modifies the vertical geometry/profile for SR24 
from east of Williams Field Road to Ironwood Drive. 

Finally, this update to the 2011 DCR is intended to follow the same document format; it references the 
original DCR throughout the report and provides updated information where relevant and required. 

Regional Planning  

No updates, see the ADOT 2011 SR-24 DCR 

Programming  

The Arizona Transportation Board has an approved Five-Year Transportation Facilities Construction 
Program in Fiscal Year (FY) 2017. However, no funding has been provided for the SR-24 corridor in the 
ADOT Five-Year Transportation Program. 

Two projects are currently planned within or adjacent to the study corridor and are included in the Regional 
Transportation Plan Freeway Program (RTPFP) in Group 3 (2027 - 2035) as shown below.  

 

Current Projects in the RTPFP Group 3 

 

Additional funding would need to be provided by ADOT and/or FHWA for the segment of SR-24 from 
Meridian Road to Ironwood Drive, since that segment of the freeway is located outside of Maricopa County 
and is not eligible for RTP funds.  

Transit  

No updates, see the ADOT 2011 SR-24 DCR 

Phoenix-Mesa Gateway Airport  

No updates, see the ADOT 2011 SR-24 DCR 

MITIGATION MEASURES 

No updates at this time. As part of the Environmental Assessment Re-evaluation currently being prepared 
for this study, Mitigation Measures will be updated. 

  

Route Freeway Segment Type of Work RTPFP Budget 
($000)

RTPFP 
Group

RTPFP Group 
(years)

SR 24 SR 202L, Santan ‐ Ellsworth Rd, Ph2 Freeway Upgrade 46,900                     3 2027 ‐ 2035
SR 24 Ellsworth Rd ‐ Meridian Rd New Freeway 212,600                   3 2027 ‐ 2035
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1.0 INTRODUCTION  

1.1 PROJECT LOCATION 

The limits of the original Design Concept Report (DCR) for the State Route 24 (SR-24) Freeway, 
completed in April 2011 by ADOT, began at the SR 202L freeway and extended to Ironwood Drive. The 
segment from SR 202L to Ellsworth Road (Phase I of the ADOT DCR 2011) was subsequently constructed 
and opened to traffic in 2014. The project limits for this DCR update begins west of the existing, interim at-
grade intersection of SR-24 at Ellsworth Road and extend east to Ironwood Drive, a distance of 
approximately 4.6 miles.  

This project is located in or adjacent to the cities of Mesa and Apache Junction and the towns of Gilbert 
and Queen Creek, in Maricopa and Pinal Counties in Arizona (Figure 1). The proposed project is within the 
Arizona Department of Transportation’s (ADOT) Central District. 

The study area limits consist of approximately 4.6 miles of the new SR-24 corridor from Ellsworth Road to 
Ironwood Drive. Figure 2 on page 1-3 shows the defined study area for the SR-24 corridor study that 
encompasses these project limits. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 – Project Location Map 
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Figure 2 – Study Area for Interim SR-24 Phase 2  
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1.2 NEED FOR THE PROJECT 

See ADOT DCR 2011 Section 1.2 for Need of the SR-24 project. The goals for developing an interim 
solution for the remaining 4.6 miles of the proposed SR-24 corridor between Ellsworth Road and Ironwood 
Drive are as follows: 

 Promote economic development by linking future economic activity centers, supporting future 
population and employment growth sooner rather than later with an interim solution. 

 Provide a corridor with the projected capacity to improve transportation options between the cities 
of Mesa and Apache Junction and the towns of Gilbert and Queen Creek, in Maricopa and Pinal 
Counties in the southeast Valley. 

 

1.3 CHARACTERISTICS OF THE CORRIDOR 

This segment of SR-24 will furnish a vital transportation artery in southeastern Maricopa County that will 
provide high capacity freeway access between the southeastern Maricopa and northern Pinal County 
communities to the Phoenix metropolitan area. This new freeway will also support the planned growth of 
Phoenix-Mesa Gateway Airport and the planned residential, commercial, industrial and 
warehouse/distribution center developments within the study area. SR-24 will also provide a vital link 
between the Regional Freeway System and the future State Highway System corridors that have been 
identified within Pinal County.   

 

1.3.1 Roadway Characteristics 

See ADOT DCR 2011 Section 1.3.1 

Within the project limits, Ellsworth Road is classified as a six lane arterial street, with three lanes in the 
northbound and southbound directions of travel that are separated by a raised median. Phase I of the 
ADOT DCR 2011 was constructed and completed in 2014. In the vicinity of SR-24, Ellsworth Road was 
widened to five lanes, with two lanes in the northbound direction and three lanes in the southbound 
direction separated by a raised median. 

Within the project limits, Williams Field Road is classified as a future six lane arterial street, with three lanes 
in the westbound and eastbound directions of travel separated by a raised median. Williams Field Road 
currently does not exist between Ellsworth and Signal Butte Roads, and is a two lane roadway between 
Signal Butte and Meridian Roads. Funding for Williams Field Road is not currently identified in the RTP 
Arterial Streets Program and would likely be constructed as adjacent development occurs in the area.  

Within the project limits, Crismon Road is classified as a future four lane arterial street, with two lanes in 
the northbound and southbound directions of travel separated by a raised median. Crismon Road does not 
currently exist in the vicinity of SR-24. Funding for Crismon is not currently identified in the RTP Arterial 
Streets Program and would likely be constructed as adjacent development occurs in the area. 

Within the project limits, Signal Butte Road is classified as a future six lane arterial street, with three lanes 
in the northbound and southbound directions of travel separated by a raised median. Signal Butte Road 
does not currently exist in the vicinity of SR-24. Funding for the construction of Signal Butte Road is 
identified in Group 2 (2019 - 2026) of the RTP Arterial Streets Program.  

Within the project limits, Mountain Road is classified as a four lane major collector street, with two lanes in 
the northbound and southbound directions of travel separated by a striped median. Mountain Road is 
currently a two lane roadway at the SR-24 crossing.  

Within the project limits, Meridian Road is classified as a future six lane arterial street, with three lanes in 
the northbound and southbound directions of travel separated by a raised median. Meridian Road does not 
currently exist in the vicinity of SR-24. Funding for Meridian Road is not currently identified in the RTP 
Arterial Streets Program and would likely be constructed as adjacent development occurs in the area. 

Ironwood Drive is an existing four lane major arterial street with two lanes in the northbound and 
southbound directions of travel separated by an open median. Ironwood Drive is classified as a Regionally 
Significant Road with a six lane roadway section. The Pinal County Small Area Transportation Study 
(SATS) identified Ironwood Drive as a long-term priority for widening the existing roadway to a six lane 
facility. 

 

1.3.2 Transit Facilities and Routes 

See ADOT DCR 2011 Section 1.3.2 

 

1.3.3 Land Use 

See ADOT DCR 2011 Section 1.3.3 

City of Mesa has requested that the new right-of-way accommodate a future multi-use path that may follow 
the SR-24 corridor. At this time the area north of the channel maintenance road, within the new right of way 
between Ellsworth Road and Ironwood Drive, has been set aside for a future trail.  

 

1.3.4 Phoenix-Mesa Gateway Airport 

See ADOT DCR 2011 Section 1.3.4 

1.3.5 Utilities and Railroads 

Existing utilities within the study area were identified based on information obtained from ADOT as-built 
drawings, as well as facility plans and quarter-section maps obtained from each local jurisdiction and utility 
company. These utilities are presented in Table 1 on the following page 
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Table 1 – Existing Utility Crossings 

 

1.3.6 Drainage 

See detailed drainage report in Appendix D for additional information. 

 

 

1.3.7 Right-of-Way 

Right of Way was acquired for Phase 1 of the ADOT 2011 DCR. All new improvements east of Ellsworth 
Road will require new right-of-way. Any improvements west of Ellsworth Road will fit within the existing 
right-of-way that was acquired as part of Phase 1 of the ADOT DCR 2011. 

 

1.3.8 Structures 

There are no existing bridge or retaining wall structures between Ellsworth Road and Ironwood Drive. 

 

1.3.9 Signing and Lighting 

There is no existing Signing and Lighting within this study area between Ellsworth and Ironwood Drive. 

 

1.3.10 Freeway Management Systems 

There is no existing Freeway Management System (FMS) within the study area between Ellsworth and 
Ironwood Drive 

 

1.3.11 Geotechnical Conditions 

There are no updates see section 1.3.11  from the ADOT DCR 2011. 

 

1.3.12 Previous Projects 

The ADOT Milepost Strip Map Shows the project listed in Table 2 below: 

Table 2 – Previous Projects 

 

 
  

Freeway 
Corridor

Project Number and/or 
TRACS Number Milepost As-Built Date Description

SR 24 024 MA 000 H6867 01C 0.00 ‐ 1.00 2015 SR 202L to Ellsworth Road
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2.0 TRAFFIC AND CRASH DATA 

Supporting Traffic and Crash Data analysis and mitigation measures for the Interim Phase 2 preferred 
alternative has been provided in Appendix E to this report.  
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3.0 EVALUATION OF ALTERNATIVES 

3.1 BACKGROUND 

In 2011 ADOT completed the DCR for SR-24, Gateway Freeway (SR 202L – Ironwood Drive). The DCR 
provided an implementation plan of three phases. In May of 2014 ADOT completed construction of Phase 
1 based on the DCR. Phase 2 of the DCR is to complete  the remaining elements of the ultimate 
SR202L/SR-24 TI, widen SR 202L between Recker Road and the east Power Road ramps, widen SR 202L 
between the SR202L/SR-24 TI and Guadalupe Road, and extend the SR-24 mainline improvements east 
to Meridian Road as depicted in Figure 27 from ADOT 2011 DCR 

The Phase 3 of the DCR is to extend the ultimate freeway improvements from Meridian Road to Ironwood 
Drive as depicted in Figure 28 from ADOT 2011 DCR  

In March 2015 MAG completed a feasibility study for interim Phase 2, between Ellsworth and Ironwood, 
which looked at interim concepts that would: 

 Promote economic development by linking future economic activity centers, supporting future 
population and employment growth sooner rather than later with an interim solution 

 Provide a corridor with the projected capacity to improve transportation options between the cities 
of Mesa and Apache Junction and the towns of Gilbert and Queen Creek, in Maricopa and Pinal 
Counties in the southeast Valley.   

The MAG 2015 Feasibility study developed 4 interim SR-24 Options; A1, A2, B and C. 

 

3.2 ALTERNATIVES EVALUATION PROCESS – TIER 1 

The Tier 1 process was used in the original ADOT 2011 DCR to evaluate the location of SR-24 corridor. 

3.3 ALTERNATIVES EVALUATION PROCESS – TIER 2 

 

3.3.1 Introduction 

The alternatives from the MAG feasibility study were evaluated with the Tier 2 analysis. The Tier 2 
evaluation process quantitatively examined how well each alignment alternative would address the primary 
objectives of the evaluation criteria. 

 

3.3.2 Description of Alternatives 

Alternative A1: Undivided, Two Lanes in Each Direction 

The strategy behind Alternative A1 would be to provide a simple four-lane typical section using the SR-24 
mainline horizontal geometry as proposed in the ADOT DCR 2011. See Figure 3 on page 3-3. This 
alternative includes the following: 

 8-foot paved outside shoulders. 

 12-foot travel lanes. 

 At-Grade intersections at crossroads. 

 Mainline Profile at-grade, future cross roads above grade 

Alternative A2: Divided, Two Lanes in Each Direction 

The strategy behind Alternative A2 would be to provide a simple four-lane typical section using the SR-24 
mainline horizontal geometry as proposed in the ADOT DCR 2011. Opposing lanes of traffic would be 
separated by the 26 foot graded median planned for the ultimate freeway typical section. This alternative 
would make use of the interim pavement surface in the ultimate condition. See Figure 3 on page 3-3. This 
alternative further included the following: 

 4-foot paved inside shoulders and 10-foot paved outside shoulders. 

 Roadway pavement placed in the ultimate location. 

 Ultimate Median grading. 

 At-Grade intersections at crossroads. 

 Mainline Profile at-grade, future ultimate crossroads above grade over Mainline 

With this alternative, the interim outside edge of pavement would be 8ft into the future 12ft lane. 

Alternative B: Undivided, One Lane in Each Direction 

Alternative B would implement the horizontal geometry of the future ramps from the crossroad to the 
mainline. From the mainline and between ramp terminals, a temporary alignment could be incorporated 
that largely uses the mainline offset to the outside lane(s) and auxiliary lanes. This alternative could be 
implemented using the eastbound or westbound ramp alignments from the crossroad to crossroad because 
it is intended to be a two-lane roadway separated by a double yellow stripe. See Figure 4 on page 3-4. This 
alternative further included the following:  

 8-foot paved outside shoulders. 

 Roadway pavement placed in the ultimate location. 
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 At-grade intersections at interchange crossroads. 

 Mainline Profile at-grade between successive interchange entrance ramps to exit ramps. Ultimate 
profile is above grade over future interchange cross roads.  

Alternative B was removed from consideration because the traffic operation analysis would not be 
feasible as well as compatibility with the ultimate buildout. 

Alternative C: Divided, Two Lanes in Each Direction 

Alternative C also would implement the horizontal geometry of the future ramps from the crossroad to the 
mainline. From the mainline and between ramp terminals, a temporary alignment could be incorporated 
that largely uses the mainline offset to the outside lane(s) and auxiliary lanes. See Figure 4 on page 3-4. 
This alternative further included the following: 

 6-foot paved inside shoulders and 12-foot outside paved shoulders. 

 Roadway pavement placed in the ultimate location. 

 At-grade intersections. 

 Ultimate Outside Grading 

 Mainline Profile at-grade between successive interchange entrance ramps to exit ramps. Ultimate 
profile is above grade over future interchange cross roads.  

In all alternatives the Mainline Ultimate profile was reevaluated to coordinate with the interim alternatives. 
In all options the horizontal geometry of SR-24, Ramps, and Crossroads were not reevaluated from the 
ADOT DCR 2011 recommended alternative. No Changes to access points from the ADOT DCR 2011. SR-
24 must not cutoff connectivity of Mountain Road between Williams Field Road and Pecos Road and must 
be a grade separated crossing the SR-24 alignment.  

3.3.3 Evaluation Criteria 

 

 Right-of-Way 

 Traffic Analysis 

 Compatibility with the planned Ultimate Cross Section 

 Local Access 

 Pump Station 

 Estimated Construction Cost 

A description of each of the evaluation criteria was developed for use of the Project Team in conducting the 
alternative evaluations. 

Right-of-Way 

The interim SR-24 and its impacts to the ultimate configuration should minimize right-of-way acquisition 
impacts. Right-of-way that is established should fit the footprint of the interim configuration as well as the 
ultimate configuration. This performance measure was quantified by reviewing the ultimate grading 
footprint based on the alternative options being at or above grade.  

Traffic Analysis 

The interim SR-24 should operate at an acceptable level for the interim buildout in the year 2025 while still 
providing capability with the ultimate buildout and providing mobility throughout the corridor.   

Compatibility with Ultimate 

The interim SR-24 alternative should be compatible with the ultimate SR-24 and minimize “Throw-away” by 
constructing the interim roadway that can be used in the ultimate SR-24 roadway. The location of the 
interim lane lines relative to the ultimate lane lines, having lanes fall in the same location could result in 
less restripe in the ultimate configuration.  

Development Impacts 

The interim SR-24 should seek to minimize impacts to the opportunity for future development. 

The interim SR-24 should minimize the amount of earthwork needed with the goal to achieve a balanced 
earthwork project. 

Pump Station 

The interim SR-24 vertical profile reevaluation goal should be to eliminate the need for a Pump Station for 
the interim as well as for the ultimate configuration 

Estimated Construction Cost 

The interim SR-24 should be a cost-effective solution. Impacts to the ultimate configuration construction 
costs should also be considered. 

  



 
SR-24, Ellsworth Road to Ironwood Drive ADOT 
Interim Phase II Final Design Concept Report 
 January 31, 2017 
 
 

3-3 

 

Figure 3 - Typical Sections Options A1 & A2  
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Figure 4 - Typical Sections Options B & C 
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3.3.4 Evaluation of  Alternatives 

Right-of-Way 

Alternatives A1 and A2 would require the future interchange cross roads at Williams Field, Signal Butte and 
Meridian to be above grade to cross over the at Grade SR-24. This would require additional Right-of-Way 
at the interchanges because the ramps would tie into the cross roads approx 23ft above grade which would 
require additional grading footprints on the outside of the ultimate ramps and cross roads. Right-of-way 
outside of the interchange areas could be reduced from the ADOT DCR 2011 foot print since the outside 
grading slopes would be at or near grade. 

Alternatives C would keep the approx same footprint as the ADOT DCR 2011 footprint at the interchanges 
as the crossroads would be at approx existing grade, however the ultimate grading footprint would be 
reduced in the areas between interchanges as the ultimate profile would be at-grade or slightly above 
grade, reducing the footprint of the ultimate grading.  

 

Traffic Analysis 

All alternatives would operate at a similar Level of Service.  Each alternative has the same number of 
lanes.  The difference between alternatives is the location of the lanes in relation to the ultimate buildout. 

Compatibility with Ultimate 

Alternative A1 would be the least compatible with the ultimate configuration. 40% of the roadway width 
would be throwaway because it is located within the ultimate open median area. Additionally, areas with 
superelevation would be completely incompatible because the Axis of Rotation in the Ultimate configuration 
is not located on the centerline of SR-24, which would be the required location of superelevation for the 
interim condition. 

Alternative A2 and Alternative C would be completely compatible with the ultimate configuration. The 
location of the lane lines in both alternatives would both fall on future lane lines in the ultimate 
configuration. However, Alternative C allows for a simpler construction operation for the ultimate as all 
construction will happen in the median between EB and WB interim traffic lanes. 

Development Impacts 

Alternatives A1 and A2 require the interchange crossroads to be built above grade and over an at-grade 
SR-24 in the ultimate condition. This increases the amount of area needed for Right-of-Way to fit the 
footprint of the slopes and impacts how parcels can access the crossroad near the interchange area 
because of the elevated footprint.  

Alternative C keeps the interchange crossroads near existing ground similar to the ADOT DCR 2011 
preferred alternative and therefore keeping the same opportunity for future development in those areas. 

Pump Station 

All alternatives eliminate the need for a pump station based on modifying the profile of SR-24 to be at-
grade or above grade. 

Estimated Construction Cost 

Alternatives A1 and A2 have similar interim construction costs, however in the ultimate configuration the A1 
will cost more because of the amount of throw away in the future condition. 

Alternative C would have a slightly higher interim construction costs than Alternatives A1 and A2 because it 
builds the most pavement. However, in the ultimate condition the structures at Williams Field, Signal Butte 
and Meridian would cost less than Alternatives A1 and A2 because the size of the required structures is 
reduced if the structures are on the mainline vs the structures being on the crossroads. Also the required 
box culverts crossing for the drainage channel would be shorter because the crossroads are at existing 
grade in alternative C and in Alternatives A1 and A2 the crossroads are above grade requiring the box 
culvert lengths to be longer due to the grading slope lengths.  

3.3.5 Evaluation Matrix 

The scoring for each evaluation criterion was based on a range from 1.0 to 5.0, with 1.0 representing the 
lowest and 5.0 representing the highest scores. The multi-discipline team reviewed each alternative based 
on the evaluation criteria. The resultant score of each criterion was determined by group discussion and 
overall consensus by the evaluation team. The composite alternative score is the sum of each individual 
evaluation criteria score. The final alternative scores are shown in the Table 3. 

Table 3 - Alternative Screening Matrix 

 

3.3.6 Recommendation 

Based on the alternatives evaluation and screening process results, the Project Team recommends the 
selection of the Alternative C as the Preferred Alternative for this study. 

Evaluation Criteria Alternative A1 Alternative A2 Alternative C
Right‐of‐Way 2 2 5
Traffic Analysis 4 4 4
Compatibility with Ultimate  2 5 5
Local Access 3 3 4
Pump Station 5 5 5
Estimated Construction Cost 5 5 4

Total Score: 21 24 27
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4.0 MAJOR DESIGN FEATURES OF THE PREFERRED ALTERNATIVE 

4.1 INTRODUCTION 

This section describes the design controls and design features for the Preferred Alternative for SR-24 and 
the service interchanges within the study limits. The interim facility controls will be the same as the ultimate 
facility controls. This will enable interim improvements to be compatible for ultimate design criteria. 

 

4.2 DESIGN CRITERIA 

SR-24 is classified as a controlled access Urban Principal – Freeway/Expressway. The interim facility will 
not operate as a Freeway/Expressway, however the criteria used for the interim design is the same as the 
ultimate facility design criteria. A summary of the design controls for Interim SR-24 is provided in Table 4.  

Table 4 – Design Controls for Interim SR-24 

 

 

 

 

A summary of design controls for the service interchange ramps is provided in Table 5. 

Table 5 – Design Controls for Service Interchange Ramps 

 

The local arterial streets will be designed in accordance with the local jurisdiction functional classification 
requirements. 

 

 

 

 

 

Description of Criteria Values for Design
Design Year: 2030
Design Speed: 65 mph
Superelevation: 0.06 ft/ft maximum
Cross Slope: 2.00%
Lane Width: 12 ft.
Shoulder Width:

‐    Median: 6 FT.
‐    Outside: 12 ft.

Maximum Horizontal Curve: 3 degree, 27 minutes
Maximum Gradient: 3%
Taper rate: 65:1
Slope Standards:

‐    Cut Slopes: Varies, 3:1 maximum
‐    Fill slopes: Varies, 3:1 maximum

Minimum Vertical Clearance:
‐    Highway structure: 16.5 ft.
‐    Pedestrian overpass: 17.5 ft.

Description of Criteria Values for Design
Design Year: 2030
Design Speed:

‐   Nose of gore (exit ramps): 60 mph
‐   Nose of gore (entrance ramp): 55mph
‐   Ramp body: 50 mph
‐   Ramp terminal: 35 mph

Superelevation: 0.06 ft/ft maximum
Cross Slope: 2.0%
Pavement Width:

‐   Two lane exit ramp: 34 ft., plus 2 ft. offset to barrier
‐   Entrance ramp: 28 ft., plus 2 ft. offset to barrier

Lane Width: 12 ft.
Maximum Horizontal Curve: 6 degree, 53 minutes
Maximum Gradient: +4%, ‐5%
Taper rate: 65:1
Slope Standards:

‐    Cut Slopes: Varies, 3:1 maximum
‐    Fill slopes: Varies, 3:1 maximum

Minimum Vertical Clearance:
‐    Highway structure: 16.5 ft.
‐    Pedestrian overpass: 17.5 ft.
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4.3 SR-24 INTERIM FREEWAY CONCEPT 

Introduction 

The Preferred Alternative was developed to provide an interim facility to extend SR-24 between Ellsworth 
Road and Ironwood Drive to provide additional regional connectivity while providing the capacity needed 
for the projected 2025 traffic demand. This preferred alternative was also developed with consideration to 
the ultimate SR-24 concept as described in the ADOT DCR 2011. The horizontal geometry developed in 
the ADOT DCR 2011 for SR-24 and associated ramps and roadways within project limits was not 
reevaluated as part of the scope of this DCR. However, the vertical geometry that was developed in the 
ADOT DCR 2011 for SR-24 and associated ramps and roadways within the project limits was part of the 
reevaluation process. The Preferred Interim Alternative plans are included in Appendix C. 

The locations of the bridge structures, retaining walls, noise walls, drainage basins and other 
improvements included in this project account for the ultimate SR-24 facilities.   

In coordination with the City of Mesa, the interim concept will accommodate a City of Mesa trail within the 
proposed Right-of-Way that the city may open prior to the ultimate construction of SR-24.  

SR-24 Interim Eastbound Mainline 

In the interim condition there will be two general-purpose lanes in the eastbound direction of travel on SR-
24 between Ellsworth Road and Ironwood Drive. Between the interchanges the lanes would be located on 
same horizontal alignment as the two outside lines as shown in the ADOT DCR 2011. At the interchanges, 
the lanes would follow the entrance and exit ramps alignments in the interim condition. All ramps will be 
designed to accommodate a minimum of two lanes of traffic. This will require approximately 6ft of additional 
pavement width for a portion of the exit ramps that were designed as one lane exits in the ADOT DCR 
2011. Mainline pavement would be constructed between the back of gore of the entrance ramps and exit 
ramps of successive interchanges.  

The west half of the Ellsworth Road TI has been constructed as part of Phase 1 of the DCR. Currently 
there is an end of Freeway condition at the Eastbound exit ramp at Ellsworth Road. The interim SR-24 
project would construct the Eastbound two lane entrance ramp per the ADOT DCR 2011 horizontal layout.  

The Williams Field Road exit ramp (2 lanes) will be designed per the ADOT DCR 2011 horizontal layout. 
The Williams Field Road entrance ramp (2 lanes) will be designed per the ADOT DCR 2011 horizontal 
layout. 

The Signal Butte Road exit ramp will be designed per the ADOT DCR 2011 horizontal layout, but will be 
wider to accommodate the 2 lanes instead of 1 lane as depicted in the ADOT DCR 2011. The Signal Butte 
Road entrance ramp (2 lanes) will be designed per the ADOT DCR 2011 horizontal layout.  

The Meridian Road exit ramp will be designed per the ADOT DCR 2011 horizontal layout, but will be wider 
to accommodate the 2 lanes instead of 1 lane as depicted in the ADOT DCR 2011. The Meridian Road 
entrance ramp (2 lanes) will be designed per the ADOT DCR 2011 horizontal layout. 

The Ironwood Drive exit ramp will be designed per the ADOT DCR 2011 horizontal layout, and was already 
designed to accommodate 2 lanes of traffic for an end of freeway condition.  

SR-24 will be an at-grade or elevated freeway between Ellsworth Road and Ironwood Drive. 

Ultimately new overpasses will be provided at Ellsworth Road , Williams Field Road, Signal Butte Road, 
Meridian Road and Ironwood Drive. In the interim condition none of the overpasses will be constructed as 
all mainline traffic will be on the ramps. New freeway underpasses will be provided at Crismon Road and 
Mountain Road. Currently Crismon Road does not exist across the alignment of SR-24, it is recommended 
that Crismon Road is built with the ultimate construction of SR-24.  

SR-24 Interim Westbound Mainline 

In the interim condition there will be two general-purpose lanes in the westbound direction of travel on SR-
24 between Ironwood Drive and Ellsworth Road. Between the interchanges the lanes would be located on 
same horizontal alignment as the two outside lines as shown in the ADOT DCR 2011. At the interchanges, 
the lanes would follow the entrance and exit ramps alignments in the interim condition. All ramps will be 
designed to accommodate a minimum of two lanes of traffic. This will require approximately 6ft of additional 
pavement width for a portion of the exit ramps that were designed as one lane exits in the ADOT DCR 
2011. Mainline pavement would be constructed between the back of gore of the entrance ramps and exit 
ramps of successive interchanges. The Ironwood Drive entrance ramp (2 lanes) will be designed per the 
ADOT DCR 2011 horizontal layout.  

The Meridian Road exit ramp will be designed per the ADOT DCR 2011 horizontal layout, but will be wider 
to accommodate the 2 lanes instead of 1 lane as depicted in the ADOT DCR 2011. The Meridian Road 
entrance ramp (2 lanes) will be designed per the ADOT DCR 2011 horizontal layout. 

The Signal Butte Road exit ramp will be designed per the ADOT DCR 2011 horizontal layout, but will be 
wider to accommodate the 2 lanes instead of 1 lane as depicted in the ADOT DCR 2011. The Signal Butte 
Road entrance ramp (2 lanes) will be designed per the ADOT DCR 2011 horizontal layout. 

The Williams Field Road exit ramp will be designed per the ADOT DCR 2011 horizontal layout, but will be 
wider to accommodate the 2 lanes instead of 1 lane as depicted in the ADOT DCR 2011. The Williams 
Field Road entrance ramp (2 lanes) will be designed per the ADOT DCR 2011 horizontal layout. 

The Ellsworth Road exit ramp will be designed per the ADOT DCR 2011 horizontal layout, but will be wider 
to accommodate the 2 lanes instead of 1 lane as depicted in the ADOT DCR 2011. Need to Determine if 
Traffic Dictates the need to have a grade separation at Ellsworth for the interim condition. 

4.4 SERVICE TRAFFIC INTERCHANGES AND GRADE SEPARATIONS 

4.4.1 Introduction 

As with the ADOT DCR 2011, new traffic interchanges will be provided on SR-24 to facilitate access to the 
existing and planned roads at Ellsworth Road, Williams Field Road, Signal Butte Road, Meridian Road and 
Ironwood Drive. However, for the Interim Concept only a portion of the interchanges are built. The full 
grade separations will not be constructed in the interim condition, see Figure 5 on page 4-3. The SR-24 
profile has been revised to allow the interim condition to be built at or near existing grade, see Figure 6 on 
page 4-4. This profile adjustment also eliminates the need for a drainage pump station as the profile is no 
longer depressed.   
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Figure 5 – Interim Construction at Interchange  
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Figure 6 - Revised SR-24 Profile 

 

4.4.2 Ellsworth Road Interim TI 

See the ADOT DCR 2011 for a discussion on the ultimate Ellsworth Road Full Diamond TI. Phase I of the 
DCR construction was completed in May of 2014. Ellsworth Road was constructed as a 5 lane arterial 
street, with three through lanes in the southbound direction and two through lanes in the northbound 
direction. Ellsworth is planned as a six lane arterial street.  Ellsworth Road was constructed and striped 
with 2 left turn lanes for the northbound to westbound left-turn movement. Ellsworth Road was constructed 
to accommodate 2 left turn lanes for the southbound to eastbound left turn movement; however it was 
striped out for future restripe when the eastbound entrance ramp is constructed. For the interim condition, 
NB Ellsworth Road will be widened to add additional pavement for the future third through lane northbound. 
The southbound to eastbound dual left-turn lanes will be striped and the eastbound entrance and 
westbound exit ramps will be per the ADOT DCR 2011 design. The existing eastbound exit ramp will be 
restriped to accommodate the through movement for the eastbound SR-24 traffic.   

Mainline Structures at Ellsworth will not be part of the interim project. The traffic operational analysis 
indicates the intersections will operate at adequate capacity for the interim Design Year 2025  

Existing Catch basins and storm drains impacted along NB Ellsworth Road will be extended to 
accommodate the widened pavement. The existing box culvert that was constructed as part of Phase 1 in 
2014 will be extended for the NB Ellsworth widening and headwalls will be added.   

Existing and Planned utilities may be impacted. 

 

4.4.3 Williams Field Road Full Diamond TI 

See the ADOT DCR 2011 for a discussion on the ultimate Williams Field Road Full Diamond TI. For the 
interim condition the grade separation will not be constructed. In the interim condition it is assumed that 
Williams Field Road could be open during the interim condition. 

4.4.4 Crismon Road Grade Separation 

A grade separation was developed for Crismon Road in the ADOT DCR 2011 and the Horizontal alignment 
has not changed from the ADOT DCR 2011. However, the ultimate section for Crismon Road was updated 
to reflect the Mesa 2040 Transportation Plan, which has Crismon Road as a four lane arterial road instead 
of a six lane arterial road as described in the ADOT DCR 2011.  With this interim design the DCR vertical 
alignment was reevaluated to help better provide a cost effective solution for the interim design SR-24. At 
Crismon Road the SR-24 profile was lowered to be near existing grade and Crismon Road has been 
designed to be above grade to cross over SR-24 with a structure. By having the Crismon Road vertical 
alignment go over SR-24 it greatly reduces the amount of embankment that is needed for SR-24. Since, 
Crismon Road does not currently exist within the project limits, it is recommended to not construct Crismon 
Road as part of the interim SR-24 project. The portion of Crismon Road within the ADOT Right of Way will 
be included as part of the ultimate SR-24 project. 

4.4.5 Signal Butte Road Full Diamond TI 

See the ADOT DCR 2011 for a discussion on the ultimate Signal Butte Road Full Diamond TI. In the 
interim condition the configuration of Signal Butte will remain the same as described in the ADOT DCR 
2011. However, the ultimate vertical alignment for SR-24 has been adjusted to be above grade at Signal 
Butte Road with an overpass structure instead of SR-24 being depressed with an underpass structure at 
Signal Butte Road. All SR-24 traffic will use the entrance and exit ramps through the intersection with 
Signal Butte Road in the interim condition, the overpass structure will not be built in the interim condition. 

If funding for the interim condition will not allow SR-24 to be built the full length of the project from Ellsworth 
Road to Ironwood Drive, then Signal Butte Road has been determined, in discussions with FHWA, ADOT 
and the City of Mesa, as the location for the logical terminus of SR-24. Ironwood Drive is the only improved 
road, east of Ellsworth Road, which currently provides regional connectivity to communities to the south of 
the project, in particular the Town of Queen Creek. The roadway network would need to provide 
connectivity that allows traffic on Ironwood Drive, south of the SR-24 Corridor, to be able to connect to 
Signal Butte Road. Once funding is determined for the SR-24 interim phase 2 then coordination between 
FHWA, ADOT, MAG, City of Mesa, Pinal County and Town of Queen Creek will need to occur to improve 
the roadway network to allow Signal Butte to be the logical terminus.  If Signal Butte Road is the terminus 
the City of Mesa will need to include improvements in the STIP to the north and south of SR 24 to ensure 
Signal Butte can accommodate an end of roadway condition. 

4.4.6 Mountain Road Grade Separation 

A grade separation crossing has been developed for Mountain Road as depicted in Appendix C. The profile 
of the crossing has changed from the ADOT DCR 2011. The ultimate vertical alignment for SR-24 has 
been adjusted to be at existing grade at the Mountain Road crossing; In the ADOT DCR 2011 the SR-24 
vertical alignment was below grade with a depressed section. With the change to the vertical alignment of 
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SR-24, the Mountain Road profile was adjusted to be above grade with an underpass structure. The 
horizontal alignment and layout of Mountain Road was not changed. By raising the grade of Mountain 
Road the connection to the existing roadway, at existing grade, will require additional Right-of-way impacts 
to the north and south of SR-24 to allow for the side slopes. Fuji Films has a developed parcel on the south 
west quadrant of Mountain Road and SR-24 which will be impacted by raising the grade of Mountain Road. 
The northern most driveway will be eliminated due to the grade difference between the existing driveway 
and the proposed Mountain Road grade, approx 10ft above existing. There are two additional existing 
driveways that provide access into the Fuji Property to the south that will not be impacted. A retaining wall 
will be required to maintain Fuji Films on site retention basins along the frontage of their property with 
Mountain Road. 

4.4.7 Meridian Road Full Diamond TI 

See the ADOT DCR 2011 for a discussion on the ultimate Meridian Road Full Diamond TI. For the interim 
condition the configuration of Meridian Road will remain the same as described in the ADOT DCR 2011. 
However, the ultimate vertical alignment for SR-24 has been adjusted to be above grade at Meridian Road 
with an overpass structure instead of SR-24 being depressed with an underpass structure at Meridian 
Road. All SR-24 traffic will use the entrance and exit ramps through the intersection with Meridian Road in 
the interim condition, the overpass structure will not be built in the interim condition. The ADOT DCR 2011 
also determined Meridian Road TI would be the End of Freeway for Phase 2 of the implementation plan, 
however Meridian Road is not currently an improved road between Ray Road and Ocotillo Road. In 
discussions with ADOT, FHWA and City of Mesa Staff it was determined that Meridian Road TI would not 
support an end of freeway condition without improving Meridian Road between Ray Road and Ocotillo Rd. 
Based on the current development priorities of the City of Mesa, the city would not support improving 
Meridian Road for the interim end of freeway condition.  

In the interim condition it is assumed that Meridian Road will not be in operation and all SR-24 traffic will 
continue through the future ramp intersections. 

 

4.4.8 Ironwood Drive Full Diamond TI 

See the ADOT DCR 2011 for a discussion on the ultimate Ironwood Drive Full Diamond TI. The Ironwood 
Drive Interim TI would have no changes to the end of freeway condition as depicted in the ADOT DCR 
2011 appendix C. 

 

4.5 ACCESS CONTROL 

Access Control will be acquired for SR-24 in accordance with ADOT and FHWA Access Control Policy 
Requirements. Currently, the plans in appendix C have shown full access control and and Right-In Right-
Out access control limits.  

Since the ADOT 2011 DCR, ADOT has changed their access control policies in 2014, however additional 
development planning has occurred based on the previous policies which will require variances. Variances 

to ADOT’s access control policy are expected at the North East quadrant of the future Ellsworth 
Interchange and the South East quadrant of the future Meridian Interchange, based on discussions with 
ADOT Right-of-Way group.  

 

4.6 RIGHT-OF-WAY 

The proposed right-of-way requirements are shown on the Preferred Alternative Concept Plans in 
Appendix  C. The right-of-way shown in the interim plans has been designed to accommodate the ultimate 
configuration. The footprint of SR-24 has been reduced by adjusting the profile grade to be at-grade grade 
between the interchanges.  The total estimated right-of-way acquisition required for this alternative is 294 
acres, with a total anticipated cost of $56 million. Compared to the ADOT 2011 DCR, the right-of-way 
acquisition required has been reduced by approx 90 acres. 

Temporary Construction Easements (TCE’s) may be required for the construction of the Preferred 
Alternative. The TCE locations and limits will be determined during final design. 

 

4.7 DRAINAGE 

 

4.7.1 On-Site Drainage Systems 

SR-24 is discussed in this section as an interim project between Ellsworth Road and Ironwood Drive, but 
provisions are made for the ultimate configurations and runoff flows. The pavement will be normal crowned 
at most locations to allow for continued drainage to the outside shoulder and to roadside ditches. The 
proposed interim two lanes of traffic would be located at the outside limit of the ultimate section. In super-
elevated sections, catch basins would be placed along the median barrier rail to collect runoff. 

On-Site Existing Conditions 

The existing drainage improvements on the corridor are related to Segment I of the project finalized in May 
2014 between SR 202L and Ellsworth Road, and the improved Ellsworth Road and Ironwood Drive. At 
Mountain Road the on-site drainage is limited to roadside ditches.  

Currently, on-site freeway drainage is collected in catch basins and conveyed through lateral pipes into 
existing off-site drainage systems. Runoff is also collected by catch basin inlets within the limits of the 
Ellsworth Road improvements. Ironwood Drive is a median-separated facility and runoff sheet flows off the 
edge of the pavement to the outside ditches; median flows are intercepted at the culverts crossing the 
road. 

The existing on-site drainage system would see minor modifications including:  
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 Several cross pipes that currently discharge into the Ellsworth Basin across the future SR-24 channel 
would be cut short and discharge into the SR-24 channel once that is built.  

 Should the need for a grade-separated crossing at Ellsworth Road be justified by the traffic analysis, 
the footprint of the temporary basin between the existing on- and off-ramps at Ellsworth Road would be 
reduced to construct the mainline embankment. 

 At Mountain Road a grade-separated crossing is proposed. Mountain Road would cross above SR-24 
through a bridge and the roadway section would be improved. Existing roadway side ditches north of 
the project would be intercepted by the SR-24 channel. 

 Ironwood Drive would be improved within the access control limits. Curb and gutter and catch basins 
would direct and intercept the on-site runoff on each side of the road. Storm drain pipes would convey 
the flow to the SR-24 channel or the RCBC crossing Ironwood Drive. 

In areas of super-elevation, catch basins along the concrete median half barrier are provided to intercept 
and remove drainage flows from the roadway. 

Proposed On-Site Drainage Features 

Due to the mix of developed (developing) urban, suburban and undeveloped landscape within the project 
area, the recommended alternative for pavement drainage is sheet flow over the edge of pavement to 
adjacent roadway ditches. Concrete half barrier or curb and gutter are recommended adjacent to the 
outside shoulder of the roadway for superelevated or grade-elevated roadway segments (approaches to 
grade-separated crossings).  

The pavement will have a 2% cross grade draining to the outside for a majority of the project, except for the 
superelevated sections.  

The proposed drainage system would include installation of shallow linear detention basins for water 
quality treatment, roadside ditches, catch basins and storm drain pipes. Such features are only loosely 
indicated on the plans and calculations were not done at this design stage; this work is deferred to a later 
design phase. 

ADOT C-15.91 catch basins would be installed along curb and gutter sections to collect the pavement 
runoff. Similarly, ADOT C-15.92 catch basins would be installed in locations with concrete half barrier. 
Additional catch basins (flanking inlets) would be added at sag curves and superelevation transitions to 
reduce bypass flows. Flanking inlets could be supplemented by slotted drains. 

Runoff collected in the catch basins will be conveyed to cut ditches or storm drains. New storm drain would 
be installed to convey flows to a discharge point, or a connection between the new catch basins and 
existing storm drain laterals is made, where possible.  

The on- and off- ramps would not include catch basins unless curb and gutter is required. 

The areas between on- and off- ramps at Ellsworth Road, Williams Field Road, Signal Butte Road, 
Meridian Road and Ironwood Drive would be used for water quality retention basins. These areas would be 
regraded to a more traditional infield configuration when the ultimate project is constructed. 

Several existing pipes would be shortened to discharge into the SR-24 channel (between Powerline 
Floodway and Ellsworth Road). The remaining pipes not being used would be abandoned in place, capped 
and filled with sand/cement slurry. 

In addition to the general approach described above, see Draft Initial Drainage Report for future on-site 
drainage features by segment. 

Final Design Issues 

Several issues will need to be considered with the final design of the drainage features. They include runoff 
spread, interception and conveyance of pavement runoff generated throughout the interim project, which 
was not evaluated. See Draft Initial Drainage Report for additional details. 

 

4.7.2 Off-Site Drainage Systems 

This section is intended as an update to the analysis performed by ADOT for the project area as part of the 
SR-24 Gateway Freeway FDCR and extensive references will be made to the FDCR report and its 
accompanying Initial Drainage Report.  The update relies heavily on the extensive regional evaluation done 
by FCDMC for the East Mesa ADMPU using hydrologic models modified for the purpose of the SR-24 
interim project. 

Existing Conditions 

Several existing or proposed regional drainage facilities in the project area will have an influence upon or 
be affected by the project. They are: 

 Powerline Flood Retarding Structure (FRS) and Vineyard FRS in Pinal County, designed to provide 
flood protection to Central Arizona Project (CAP) Canal and to downstream areas in Pinal County and 
Maricopa County; 
 

 Powerline Floodway, a concrete-lined channel that extends from the Powerline FRS to the East 
Maricopa Floodway; it is primarily designed to drain the FRS structures; 

 
 Ellsworth Channel, which runs along the east and west sides of Ellsworth Road between Pecos Road 

and the Powerline Floodway; 
 

 Former General Motors Proving Grounds perimeter channel, which will be improved by developers; 
 

 East Maricopa Floodway, which serves as a regional outfall for eastern Maricopa County;  
 

 Pecos Road Channel is one of the proposed drainage improvements in the East Mesa ADMPU, it is 
intended to run along Pecos Road and to discharge into Ellsworth Channel. 

 
The SR 202L Santan drainage channel is not affected by this project. 
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Pertinent pre- and post-project hydrology was developed by ADOT for the SR-24 Gateway Freeway FDCR 
Initial Drainage Report. The most current hydrologic analysis in the project watershed was performed by 
FCDMC in the East Mesa ADMPU. The latter study updated the existing condition regional hydrology to 
reflect major infrastructure improvements in the area. See Draft Initial Drainage Report for additional 
details. 

Proposed Options 

The interim SR-24 project could be constructed in the next 3- to 10 years. The proposed off-site drainage 
system would be based on the default conceptual drainage design provided with the SR-24 Gateway 
Freeway DCR, but sized for a revised hydrology that accounts for development likely to occur in the 
watershed within this timeframe. This concept shows an off-site channel on the north side of SR-24 that is 
sized for the larger existing (pre-project) condition design flows. The SR-24 channel outfalls into the 
Powerline Floodway, which would be widened to the confluence with Ellsworth Channel. A 
detention/retention basin at Ellsworth Road (Ellsworth Basin) would regulate the SR-24 channel peak flow 
before the outfall into Powerline Floodway. This concept represents the baseline approach to off-site 
drainage design. 

The interim SR-24 project would contribute additional flows to the existing off-site runoff due to the new 
pavement surface. Although on-site runoff will increase, the proposed off-site collection infrastructure would 
not be affected as the on-site and off-site peak flows are far apart. The peak flows approaching the SR-24 
alignment would only be affected by the development in the upstream watershed. 

With the projected reduction in flows as development occurs in the watershed, the off-site drainage would 
need to be reassessed for opportunities of peak flow and runoff volume reduction. For that purpose, three 
possible options for the proposed off-site drainage infrastructure were presented to the stakeholders, and 
examined. These options were In addition to the baseline design, and were all inspired by alternatives 
presented and discussed in East Mesa ADMPU, and in the City of Mesa SDMP: See Draft Initial Drainage 
Report for additional details. 

The three options were discussed with ADOT, MAG, State Land Department, Pinal County, City of Mesa 
and FCDMC. All options were eventually eliminated from consideration in relation to the Interim SR-24 
project because they would require facilities located outside of the current environmentally-cleared 
footprint.  

Therefore, the baseline SR-24 off-site drainage configuration, amended with the relocation of Ellsworth 
Channel at the Airport, was selected to be applied for further hydrologic analysis and conceptual hydraulic 
design. 

Proposed Conceptual Design 

The channel design was optimized to maintain hydraulic conditions within the design parameters described 
above. In addition, several factors specific to the project were considered regarding existing basin at 
Ellsworth Road, the inflow from adjacent developments, sediment basins, widening of Powerline Floodway, 
existing and proposed cross culverts. See Draft Initial Drainage Report for additional details. 

4.8 STRUCTURES 

4.8.1 New Bridge Structures 

See section 4.8.1 ADOT 2011 DCR 

With the adjustment to the SR-24 profile to be above the cross roads at the interchanges, it changes 
structures at Signal Butte and Meridian Road. These will be future overpasses instead of underpasses.  

Crismon Road will now become a future Underpass.  

Mountain Road will remain an underpass but will be above grade over the at-grade SR-24. Details of these 
bridges are shown in table 6 below.  

 

Table 6 – New Bridge Structure Concepts 

 

 

 

4.8.2 Widening of Existing Bridge Structures 

No Updates see section 4.8.3 ADOT 2011 DCR 

 

Bridge Description Bridge Length
Number of 

Spans
CL‐CL Span 
Lengths

Deck Width
Max 

Superstructure 
Depth

Crismon Road Underpass (Future) 316' 2 155', 155' 107.33' 7.5'
Signal Butte Road TI Overpass
(SR 24 WB) (Future) 227' 2 111', 111' 74.5' 8.5'*
Signal Butte Road TI Overpass
(SR 24 EB) (Future) 227' 2 111', 111' 74.5' 8.5'*
Mountain Road Underpass 309' 2 151', 152' 81.33' 6.5'
Meridian Road TI Overpass
(SR 24 WB) (Future) 227' 2 111', 111' 74.5' 8.5'*
Meridian Road TI Overpass
(SR 24 EB) (Future) 227' 2 111', 111' 74.5' 8.5'*
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4.8.3 Retaining Walls 

No Updates see section 4.8.3 ADOT 2011 DCR 

 

4.8.4 Noise Walls 

Updates for the current study are in process.  Depending on the outcome ADOT would prepare a Hot Spot 
or noise wall analysis if needed. 

 

 

4.9 UTILITIES 

See Section 4.9 ADOT 2011 DCR. The only update is the Ultimate pump station has been eliminated with 
the SR-24 vertical alignment changes. No electric or gas service will be required. 

 

 

4.10 EARTHWORK 

Approximately 282,000 cubic yards of excavation and 112,000 cubic yards of borrow are anticipated to be 
needed for the interim phase 2 project.  

 

4.11 GEOTECHNICAL AND PAVEMENT DESIGN 

 

 

4.11.1 Subsurface Conditions 

No updates see section 4.11.1 ADOT 2011 DCR 

 

 

4.11.2 Pavement Structural Sections 

The pavement structural sections for the SR-24 mainline and the SR-24 service interchange ramps, have 
been reevaluated based on updated traffic volumes. A memo has been provided as Appendix F. The 
recommended pavement structural sections have been provided in Table 7. 

Table 7 – Pavement Structural Sections for SR-24 

 

4.11.3 Landscaping 

It is recommended that landscaping should not be part of the interim SR-24 and be designed and 
constructed with the Ultimate build out. The slopes should be seeded to protect from erosion. 

The area north of the drainage channel within the proposed right-of-way that accommodates a future City 
of Mesa trail will be seeded with the interim project.   

 

4.12 FREEWAY SIGNING AND PAVEMENT MARKING 

A signing concept plan was developed to ensure an effective signing plan could be developed for the 
Preferred Interim Alternative. The concept signing plan is provided in Appendix C.  

The final sign locations will be determined during the development of the final design plans and will 
consider existing and new locations of utilities, bridge structures, retaining and noise walls, drainage 
features, lighting standards, FMS components, and other appurtenances.  

A pavement marking concept was also developed to incorporate the existing and new lane configurations, 
service interchange ramps, and local arterial streets and is included with the concept signing plan. The 
pavement marking design would be developed in accordance with applicable provisions of the current 
version of the ADOT Signing and Marking Standard Drawings that reference the requirements for lane 
lines, edge lines and intersection pavement markings. 

4.13 LIGHTING AND TRAFFIC SIGNALS 

Interim lighting and traffic signal plans are included in Appendix C.  See ADOT 2011 DCR for additional 
information. 

Item AB-2
(in)

Plain PCCP
(in)

AR-ACFC1

(in)

Total 
Thickness

(in)
Mainline SR 24 4 11.0 1 16
Service Interchange Ramps 4 10.0 1 15
Ramp Gore Areas 4 11.0 1 16
1. It i s  assumed that the  AR‐ACFC wil l  not be  placed with the  interim project and wil l  be  
placed with the  Ultimate.
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4.14 CONSTRUCTION PHASING AND TRAFFIC CONTROL 

Traffic will be managed through detailed traffic control plans and by procedures and guidelines specified in 
Part VI of the Manual of Uniform Traffic Control Devices (MUTCD), 2009 Version, and by the Arizona 
Supplement to Part VI of the MUTCD. The final construction phasing and traffic control plans will be 
developed during final design. 

Ellsworth Road, Mountain Road and Ironwood Drive are the only existing roadways that exist or remain in 
place through the interim SR-24 corridor, which will require the majority of the traffic control through the 
interim corridor.   

Coordination will be required with the City of Mesa to determine the project phasing restrictions that will be 
used for this project. These restrictions could include limits to crossroad lane reductions due to City of 
Mesa concerns about arterial street capacity, freeway access, and emergency vehicle access. 

It is expected that Mountain Road will require a detour to complete construction of the above grade 
roadway over SR-24. 

Access to existing properties will be maintained at all times. The final construction phasing and traffic 
control plans will be prepared during final design. 

An Emergency Management Plan in coordination with maintenance of traffic will be required during 
construction to inform emergency vehicles and personnel to access the construction area during an 
emergency.  This Emergency Management Plan will be prepared as part of the final design. 

 

4.15 FREEWAY MANAGEMENT SYSTEMS AND MULTIMODAL PLANNING DATA 
COLLECTION 

 

 

4.15.1 FMS Communications and Trunk Line 

See Section 4.15.1 ADOT 2011 DCR. Phase 1 of the DCR was completed in 2014. The FMS Trunkline 
was not installed as part of the SR-24 between Ray Road and Ellsworth Road. It is expected as part of this 
Interim Phase 2 project that the conduit for the FMS trunk line would be part of the interim project and 
would be installed.  The City of Mesa would install fiber for traffic signal communication. 

 

4.15.2 FMS Devices 

See Section 4.15.2 ADOT 2011 DCR. FMS Devices are not expected to be installed as part of the interim 
project. 

 

4.15.3 MPD Devices 

See Section 4.15.3ADOT 2011 DCR. MPD Devices are not expected to be installed as part of the interim 
project. 

 

 

4.16 PHOENIX-MESA GATEWAY AIRPORT COORDINATION 

 

No updates see Section 4.16 ADOT 2011 DCR.  

 

4.17 PEDESTRIAN FEATURES 

If existing pedestrian features within the interim SR-24 project limits do not meet either Americans with 
Disabilities Act Accessibility Guidelines (ADAAG) or Public Rights-of-Way Accessibility Guidelines 
(PROWAG), they will be required to be upgraded. All new pedestrian features designed with the interim 
SR-24 project will be required to meet PROWAG. 
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5.0 ITEMIZED ESTIMATE OF PROBABLE COSTS 

The order of magnitude of project cost for the Preferred Alternative is $136,512,142. which includes 
$4,592,734 for design, $55,641,000 for right-of-way, and $76,278,408 for construction. The total project 
estimate includes approximately $112,431,314 for the segment of SR-24 within Maricopa County and 
$24,080,828 for the segment within Pinal County.  

The SR-24 Ultimate (Ellsworth to Meridian) freeway project has been moved to Phase V of the program 
which is unfunded. MAG is currently working on a re-balancing of the over-all RTP program. The re-
balancing will result in Project Programming changes, bringing projects back into the program. The results 
of the re-balancing effort will appear in the (FY2018-2022) Tentative 5-Year Construction Program which 
will be released for public review and comment in spring 2017. Additional funding would need to be 
provided by Pinal County (or other sources) for the segment of SR-24 from Meridian Road to Ironwood 
Road, since that segment of the freeway is located outside of Maricopa County and is not eligible for RTP 
funds.  
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ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE  EXTENDED 
AMOUNT 

REMOVAL OF CONCRETE CURB AND GUTTER L.FT. 1,900       6.00$               11,400.00$              
REMOVAL OF SIGNS L.SUM 1             4,000.00$         4,000.00$                
ROADWAY EXCAVATION CU.YD. 25,795     6.00$               154,770.00$            
CHANNEL EXCAVATION SR-24 CU.YD. 298,514    3.00$               895,542.00$            
BORROW CU.YD. 54,985     15.00$             824,775.00$            
AGGREGATE BASE CLASS 2 CU.YD. 42,000     45.00$             1,890,000.00$          
AGGREGATE SUBBASE, CLASS 6 CU.YD. 8,700       18.00$             156,600.00$            
PORTLAND CEMENT CONCRETE PAVEMENT (10") SQ.YD. 141,288    32.00$             4,521,216.00$          
PORTLAND CEMENT CONCRETE PAVEMENT (11") SQ.YD. 126,263    35.00$             4,419,205.00$          
ASPHALTIC CONCRETE (7" AC OVER 10" AB) SQ.YD. 12,857     30.00$             385,710.00$            
PIPE, CORRUGATED METAL, SLOTTED, 18" L.FT. 724          110.00$            79,640.00$              
STORM DRAIN PIPE, 24" L.FT. 25,621     60.00$             1,537,260.00$          
STORM DRAIN PIPE, 30" L.FT. 1,756       80.00$             140,480.00$            
STORM DRAIN PIPE, 36" L.FT. 665          100.00$            66,500.00$              
RCP CULVERT (3-36") ( ELLSWORTH BASIN) L.SUM 1             30,000.00$       30,000.00$              
CONCRETE CATCH BASIN (C-15.80)( H=8' OR LESS) EACH 37            2,800.00$         103,600.00$            
CONCRETE CATCH BASIN (C-15.91)( H=8' OR LESS) EACH 142          3,200.00$         454,400.00$            
CONCRETE CATCH BASIN (C-15.92)( H=8' OR LESS) EACH 16            3,500.00$         56,000.00$              
MANHOLE (C-18.10)(NO.3)(FOR PIPES 6" TO 36") EACH 47            3,500.00$         164,500.00$            
FOUNDATION FOR SIGN POST (CONCRETE) EACH 82            180.00$            14,760.00$              
BRIDGE SIGN STRUCTURE (TAPERED TUBE,SINGLE BEAM) EACH 8             16,000.00$       128,000.00$            
FOUNDATION FOR BRIDGE SIGN STRUCTURE (TAPERED TUBE) EACH 16            7,000.00$         112,000.00$            
CANTILEVER SIGN STRUCTURE (SD9.10, TYPE 3C) EACH 7             40,000.00$       280,000.00$            
CANTILEVER SIGN STRUCTURE (SD9.10, TYPE 4C) EACH 8             41,000.00$       328,000.00$            
FOUNDATION FOR CANTILEVER SIGN STRUCTURE (SD9.10, TYPE 3C) EACH 7             7,500.00$         52,500.00$              
FOUNDATION FOR CANTILEVER SIGN STRUCTURE (SD9.10, TYPE 4C) EACH 8             7,500.00$         60,000.00$              
BREAKAWAY SIGN POST S4X7.7 L.FT. 495          25.00$             12,375.00$              
FOUNDATION FOR BREAKAWAY SIGN POST S4X7.7 EACH 39            280.00$            10,920.00$              
SLIP BASE EACH 79            150.00$            11,850.00$              
SIGN POST (PERFORATED) (2 1/2 T) L.FT. 1,007       12.00$             12,084.00$              
REGULATORY, WARN, OR MARKER,   SIGN PANEL W/TYP VIII/IX/X SHE SQ.FT. 958          14.00$             13,412.00$              
EXTRUDED ALUMINUM SIGN PANEL SQ.FT. 4,000       22.00$             88,000.00$              
OBLITERATE PAINTED MARKING ( STRIPE) L.FT. 42,000     0.20$               8,400.00$                
IMPACT ATTENUATION DEVICE (SAND BARREL CRASH CUSHION) EACH 28            8,000.00$         224,000.00$            
MILEPOST MARKER (S-10) EACH 9             220.00$            1,980.00$                
PAVEMENT MARKING (WHITE THERMOPLASTIC) (0.090") L.FT. 144,000    0.30$               43,200.00$              
PAVEMENT MARKING (YELLOW THERMOPLASTIC) (0.090") L.FT. 120,000    0.30$               36,000.00$              
PAVEMENT MARKING (TRANSVERSE) (THERMOPLASTIC) (ALKYD) (0.09 L.FT. 6,000       0.50$               3,000.00$                
PAVEMENT LEGEND (EXTRUDED THERMOPLASTIC) (ALKYD) (0.090") EACH 29            110.00$            3,190.00$                
PAVEMENT MARKING, PREFORMED, TYPE I, WHITE STRIPE L.FT. 37,500     3.45$               129,375.00$            
PAVEMENT MARKING, PREFORMED, TYPE I, FREEWAY ARROW EACH 118          250.00$            29,500.00$              
PAVEMENT MARKER, RAISED, TYPE C EACH 2,500       3.25$               8,125.00$                
PAVEMENT MARKER, RAISED, TYPE D EACH 160          2.75$               440.00$                   
POLE (TYPE H) (STANDARD BASE) EACH 86            1,900.00$         163,400.00$            
POLE (TYPE T) (50 FT.) EACH 75            3,000.00$         225,000.00$            
BREAKAWAY BASE FOR LIGHTING POLE OR SIGNAL FLASHER EACH 86            800.00$            68,800.00$              
POLE FOUNDATION (TYPE H) (STANDARD BASE) EACH 86            900.00$            77,400.00$              
POLE FOUNDATION (TYPE T)(40 FT. THRU 55 FT.) EACH 75            3,000.00$         225,000.00$            
MAST ARM (20 FT.)(ALUMINUM TRUSS) EACH 86            1,100.00$         94,600.00$              
ELECTRICAL CONDUIT (2") (PVC) L.FT. 55,000     15.00$             825,000.00$            
ELECTRICAL CONDUIT (3") (PVC) L.FT. 5,000       18.00$             90,000.00$              
ELECTRICAL CONDUIT (3-3") (PVC) L.FT. 54,000     22.00$             1,188,000.00$          
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ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE  EXTENDED 
AMOUNT 

PULL BOX (NO. 7) (WITH EXTENSION) EACH 20            600.00$            12,000.00$              
PULL BOX (NO. 4) EACH 190          700.00$            133,000.00$            
PULL BOX (NO. 6) EACH 60            900.00$            54,000.00$              
PULL BOX (NO. 9) EACH 10            2,600.00$         26,000.00$              
CONDUCTOR (NO. 8) L.FT. 220,000    0.75$               165,000.00$            
CONDUCTOR (INSULATED BOND) (NO. 8) L.FT. 55,000     0.50$               27,500.00$              
TRAFFIC SIGNAL (ELLSWORTH RD TI) L.SUM 1             175,000.00$     175,000.00$            
TRAFFIC SIGNAL (WILLIAMS FIELD RD TI) L.SUM 1             275,000.00$     275,000.00$            
TRAFFIC SIGNAL (SIGNAL BUTTE RD TI) L.SUM 1             275,000.00$     275,000.00$            
TRAFFIC SIGNAL (MERIDIAN RD TI) L.SUM 1             275,000.00$     275,000.00$            
TRAFFIC SIGNAL (IRONWOOD RD TI) L.SUM 1             250,000.00$     250,000.00$            
LUMINAIRE (HORIZONTAL MOUNT) (267 WATT LED) EACH 86            850.00$            73,100.00$              
LUMINAIRE (VERTICAL MOUNT) (267 WATT LED) EACH 75            850.00$            63,750.00$              
LOAD CENTER CABINET (TYPE IV) (240/480 VOLT) EACH 5             10,000.00$       50,000.00$              
SEEDING (CLASS II) ACRE 179          3,250.00$         581,750.00$            
CHAIN LINK FENCE, TYPE 1 (72") L.FT. 66,140     18.00$             1,190,520.00$          
CONCRETE CURB AND GUTTER (TYPE B, C OR C-1) L.FT. 66,595     15.00$             998,925.00$            
CONCRETE CURB AND GUTTER (TYPE D, STD C-05.10) L.FT. 15,097     18.00$             271,746.00$            
CONCRETE CURB (C-05.10) (TYPE A) L.FT. 8,665       15.00$             129,975.00$            
CONCRETE CURB AND GUTTER, TYPE A (MAG DET. 220) L.FT. 2,330       15.00$             34,950.00$              
CONCRETE SINGLE CURB (MAG DET. 222) L.FT. 1,680       15.00$             25,200.00$              
CONCRETE SIDEWALK (C-05.20) SQ.FT. 79,556     3.50$               278,446.00$            
CONCRETE SIDEWALK RAMP (TYPE B C-05.30) EACH 32            2,000.00$         64,000.00$              
CONCRETE SIDEWALK RAMP (TYPE F C-05.30) EACH 8             1,500.00$         12,000.00$              
CONCRETE BARRIER (SINGLE FACE WITH 2.5' GUTTER) L.FT. 1,525       60.00$             91,500.00$              
CONCRETE BARRIER (SINGLE FACE WITH 4.5' GUTTER) L.FT. 1,659       65.00$             107,835.00$            
RIGHT-OF-WAY MARKER EACH 172          1,000.00$         172,000.00$            
RETAINING WALL (REGULAR) SQ.FT. 6,700       55.00$             368,500.00$            
CONCRETE CHANNEL LINING (6") SQ.YD. 164,015    50.00$             8,200,750.00$          
WEIR SPILLWAY FROM ELLSWORH BASIN L.SUM 1             350,000.00$     350,000.00$            

RCB CULVERT (4-10' X 4' X 35') ( ELLSWORTH RD) L.SUM 1             50,000.00$       50,000.00$              
RCB CULVERT (3-12' X 8' X 200') ( WILLIAMS FIELD RD) L.SUM 1             450,000.00$     450,000.00$            
RCB CULVERT (3-8' X 8' X 200') ( CRISMON RD) L.SUM 1             300,000.00$     300,000.00$            
RCB CULVERT (3-8' X 8' X202') ( SIGNAL BUTTE RD) L.SUM 1             300,000.00$     300,000.00$            
RCB CULVERT (3-8' X 8' X 295') ( MOUNTAIN RD) L.SUM 1             550,000.00$     550,000.00$            
RCB CULVERT (3-8' X 8' X 190') ( MERIDIAN RD) L.SUM 1             300,000.00$     300,000.00$            
RCB CULVERT ( 3-8' X 8' X 173' ) (IRONWOOD RD) L.SUM 1             180,000.00$     180,000.00$            
MOUNTAIN ROAD UNDERPASS L.SUM 1             2,876,150.00$   2,876,150.00$          

ITEM TOTAL: 40,202,506.00$        
PROJECT WIDE

MAINTENANCE AND PROTECTION OF TRAFFIC (2%) 2.0% 804,050.12$            
DUST AND WATER PALLIATIVE (2%) 2.0% 804,050.12$            
CONSTRUCTION SURVYING (4%) 4.0% 1,608,100.24$          
EROSION CONTROL (1%) 1.0% 402,025.06$            
MOBILIZATION (8% OF ALL CONSTRUCTION ITEMS) 8.0% 3,216,200.48$          
CONTRACTOR QUALITY CONTROL (2%) 2.0% 804,050.12$            

PROJECT WIDE SUBTOTAL: 7,638,476.14$          
NIDENTIFIED ITEMS (20% OF ITEM TOTAL AND PROJECT WIDE SUBTOTAL) 9,568,196.43$          

PROJECT WIDE TOTAL: 17,206,672.57$        

OTHER COST
ENGINEERING DESIGN  (INCLUDES  SURVEYING AND GEOTECHNICAL) (8% OF ALL ITEMS): 8.00% 4,592,734.29$          

ENVIRONMENTAL MITIGATION (UNKNOWN AT THIS TIME): 0.00% -$                        
CONSTRUCTION ENGINEERING: 9.00% 5,166,826.07$          

CONSTRUCTION CONTINGENCIES: 5.00% 2,870,458.93$          
UTILITY RELOCATION: 300,000.00$            

RIGHT-OF-WAY: 55,641,000.00$        
OTHER COST TOTAL: 68,571,019.28$        

SUMMARY
ITEM TOTAL 40,202,506.00$        

PROJECT WIDE 17,206,672.57$        
OTHER COST 68,571,019.28$        
ICAP (8.36%) 8.36% 10,531,944.54$        

TOTAL PROJECT COST: 136,512,142.39$      
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6.0 IMPLEMENTATION PLAN 

 

6.1 INTRODUCTION 

The ADOT 2011 DCR recommended a three phase implementation plan to systematically build the 
Preferred Alternative over time as funding becomes available. Phase 1 – SR 202L to Ellsworth Road was 
subsequently constructed and open to traffic in 2014. This DCR update proposes an additional Interim 
phase into the implementation plan, Interim Phase 2.  

 

 

6.2 INTERIM PHASE 2 – ELLSWORTH ROAD TO IRONWOOD DRIVE 

The phase 2 project will build the outside lanes and ramps of the ultimate SR-24 between Ellsworth Road 
and Ironwood Drive.  

Ellsworth Road will be widened for the future third northbound lane and right turn lane to eastbound SR-24. 

Williams Field Road will be constructed to the ultimate roadway width within ADOT maintained PCCP 
pavement limits. 

Signal Butte Road will be constructed to the ultimate roadway width within ADOT maintained PCCP 
pavement limits 

Mountain Road will be constructed as an above grade overpass to cross over SR-24. 

Meridian Road will be constructed to the ultimate roadway width within ADOT maintained PCCP pavement 
limits 

Ironwood Drive will be constructed to the ultimate roadway width within ADOT maintained PCCP pavement 
limits 

The ultimate offsite drainage channel will be constructed north of SR-24 between Powerline floodway and 
Ironwood Drive. The Ellsworth Road basin will be modified to function as an off-line retention and water 
quality basin. The need for a pump station has been eliminated by raising the grade of the SR-24 profile 
and has been eliminated. The Powerline Floodway will be widened to its ultimate configuration. 

The estimated construction cost for Interim Phase 2 is approximately $139,016,495. The order of 
magnitude cost estimate is provided in section 5 of this DCR update.  
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7.0 AASHTO CONTROLLING DESIGN CRITERIA 

No updates see Section 7 ADOT 2011 DCR.  
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8.0 SOCIAL, ECONOMIC AND ENVIRONMENTAL CONCERNS 

ADOT, in coordination with FHWA, completed an EA for the SR 24 Gateway Freeway (formerly known as 
SR 802) in April 2011. The 2011 EA evaluated the selected alternative for SR 24 that included construction 
of a controlled-access high-speed transportation facility from SR 202L MP 34.50 to Ironwood Road. On 
May 6, 2011, FHWA issued a Finding of No Significant Impact (FONSI) for the SR 24 project 
(NH-802-A[AUG], 802 MA 999 H6867 01L). An EA Reevaluation is currently being prepared to evaluate the 
proposed Phase II Interim Improvements and proposed modifications to the selected alternative that was 
evaluated in the 2011 EA.  However, the reevaluation cannot be completed and approved by FHWA until 
after the project is fiscally constrained. 
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DCR
3-1 – 3-2 & 

3-4 – 3.5
3-1 & 3-2 talk about alternatives. 3-4 & 3-5 discuss options. Suggest 
uniformity.

A A

PLANS
C-1.01 Repeat from IDCR Comment - L & T shown for curve Ref No. 813 

do not substantiate data shown on Geo Layout sheet C-2.01. Please 
check.

A A

C-2.06 PC & PT Sta’s shown for curve 823 are not substantiated by data on C-
1.03.

A A

C-2.07 Curve 861 PT Value is unclear. A A
C-3.03 Recommend a VC at Sta 8+00. A A
C-3.08 Vertical data at lower left of sheet is muddled. A A

C-3.23 & 
3.27

Rt side ramp width for Meridian A is shown as 16’. This is not reflected 
in the typical. Please clarify.

A A

C-3.28 Tangent grade at Rt end of sheet is muddled. A A
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there resolution as expected.
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Appendix E and, while they are specifically the Traffic Analysis 
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documents are 
separated the 
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A

The Traffic Report contains good mitigation measures that should 
be considered for implementation.
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the measures 
in section 2.0
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SR-24 Ultimate Project was moved out of the RTPFP and it was 
actually moved to Phase V of the program which is unfunded.
I recognize this is a minor distinction but should be clarified please. 
(An unfunded phase was added to Proposition 400 for the same 
reason.)
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SHEET INDEX AND KEY MAP

SR 24
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3
.0

5

C
-
3
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C-3.13

C-3.15 C-3.19 C-3.23 C-3.27 C-3.31 C-3.35

Full Access Control
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Access Control Legend (See Roadway Plans for Location)
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Traffic Signal Plans

Roadway Lighting Plans

Pavement Marking & Signing Plans

Drainage Plans

Cross Road Plan and Profile Sheets
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Index and Key Map

Cover Sheet
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C-3.01 - C-3.36

C-2.01 - C-2.10
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TYPICAL SECTION
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Rounding

20:1

20'

Rounding
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Westbound Eastbound
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Lane or
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3:1 Max
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Ultimate
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Med Cst

SR 24

Interim SR 24
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Note:

End of Freeway Exit Ramps.

1 lane exit ramps, except at Williams Field Ramp B and at any

In the future ultimate condition, Exit Ramps will be re-striped as 

In the interim condition, Exit Ramps will be striped as 2 lane exits.
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Sidewalk Width 5' Between Ramp Intersections

8'8'

8'8'

 

    

Williams Field Road

Williams Field Road

Future Crismon Road

Plans for Interim Condition.

See Pavement Marking and Signing

NOTE: Ultimate Striping Shown
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Plans for Interim Condition.
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Plans for Interim Condition.

See Pavement Marking and Signing
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Low Flow
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and Energy Dissipator*
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Exst 18" RCP

Remove and Cap 

Transition
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Retention Basin
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*

Basin should be revised based on the magnitude of the peak flow at the time of construction.

The SR-24 Interim Phase II off-site channel will collect flows only to Ironwood Drive. The length and operation of the lateral weir and of the Ellsworth Road 

flows approaching from the north and the northeast. As development progress, peak flows reduce.

on hydrology illustrating the January 2016 development conditions, and assuming that the SR-24 alignment extends to Central Arizona Project Canal intercepting all 

maximum 100-year, 24-hour channel peak flow discharging to Powerline Floodway to approximately 1,650 cfs. The maximum channel peak flow is estimated based 

The Lateral Weir (740 LF), Low Flow Baffles and elevated top of basin as shown are conceptual and will be refined in final design to reduce the estimated 
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  STA 100+00 TO STA 115+00  

    ROADWAY LIGHTING PLAN   

(400W HPS Equivalent).

Type T Pole, with Vertical Offset Luminaire2.

(400 W HPS Equivalent), on breakaway Base.

Truss type, and Horizontal Mount LED Luminaire

Type H Pole, Aluminum, with 20' Mast Arm,1.

Notes:

See Note 1.

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

EB SR-24 Off Ramp \

See Note 2.
See Note 2.

See Note 2.
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See Note 2. See Note 1.
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See Note 1.

See Note 1.
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  STA 115+00 TO STA 130+00  

    ROADWAY LIGHTING PLAN   

(400W HPS Equivalent).

Type T Pole, with Vertical Offset Luminaire2.

(400 W HPS Equivalent), on breakaway Base.

Truss type, and Horizontal Mount LED Luminaire

Type H Pole, Aluminum, with 20' Mast Arm,1.

Notes:

WB SR-24 Off Ramp \

See Note 1.
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WB SR-24 Off Ramp
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See Note 1.
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  STA 130+00 TO STA 145+00  

    ROADWAY LIGHTING PLAN   

(400W HPS Equivalent).

Type T Pole, with Vertical Offset Luminaire2.

(400 W HPS Equivalent), on breakaway Base.

Truss type, and Horizontal Mount LED Luminaire

Type H Pole, Aluminum, with 20' Mast Arm,1.

Notes:

WB SR-24 Off Ramp \

See Note 2.

EB SR-24 On Ram
p

WB SR-24 Off Ramp

  
  
  
 

  
  
  
 

  
  
  
  
  

  
  
  
  
  
  
  

  
  
  
  
  
  

See Note 1.
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See Note 1.
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  STA 145+00 TO STA 160+00  

    ROADWAY LIGHTING PLAN   

(400W HPS Equivalent).

Type T Pole, with Vertical Offset Luminaire2.

(400 W HPS Equivalent), on breakaway Base.

Truss type, and Horizontal Mount LED Luminaire

Type H Pole, Aluminum, with 20' Mast Arm,1.

Notes:

WB SR-24 Off Ramp \

See Note 2.
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  STA 160+00 TO STA 175+00  

    ROADWAY LIGHTING PLAN   

(400W HPS Equivalent).

Type T Pole, with Vertical Offset Luminaire2.

(400 W HPS Equivalent), on breakaway Base.

Truss type, and Horizontal Mount LED Luminaire

Type H Pole, Aluminum, with 20' Mast Arm,1.

Notes:

See Note 2.

     
  

     
  

     
     

     
     

         
     

  

EB SR-24 Off Ramp \

See Note 2.
See Note 2.

See Note 2.

See Note 2.
See Note 2.

See Note 2.

See Note 2.See Note 2.
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  STA 175+00 TO STA 190+00  

    ROADWAY LIGHTING PLAN   (400W HPS Equivalent).

Type T Pole, with Vertical Offset Luminaire2.

(400 W HPS Equivalent), on breakaway Base.

Truss type, and Horizontal Mount LED Luminaire

Type H Pole, Aluminum, with 20' Mast Arm,1.

Notes:

See Note 1.

              

          

              

            

EB SR-24 Off Ramp \

EB SR-24 OFF Ramp

WB SR-24 On R
amp

WB SR-24 On Ramp \

See Note 2.

See Note 1.
See Note 1.

See Note 1.

See Note 1.

See Note 1.

See Note 1.

See Note 1.

See Note 1.

See Note 2.
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  STA 190+00 TO STA 205+00  

    ROADWAY LIGHTING PLAN   (400W HPS Equivalent).

Type T Pole, with Vertical Offset Luminaire2.

(400 W HPS Equivalent), on breakaway Base.

Truss type, and Horizontal Mount LED Luminaire

Type H Pole, Aluminum, with 20' Mast Arm,1.

Notes:

WB SR-24 Off Ramp \

See Note 1.

EB SR-24 On R
amp

WB SR-24 Off Ramp
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See Note 1.

See Note 1.

See Note 1.
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  STA 205+00 TO STA 220+00  

    ROADWAY LIGHTING PLAN   

(400W HPS Equivalent).

Type T Pole, with Vertical Offset Luminaire2.

(400 W HPS Equivalent), on breakaway Base.

Truss type, and Horizontal Mount LED Luminaire

Type H Pole, Aluminum, with 20' Mast Arm,1.

Notes:

WB SR-24 Off Ramp \

See Note 1.

EB SR-24 On
 Ramp

WB SR-24 Off Ramp
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See Note 2.
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  STA 220+00 TO STA 235+00  

    ROADWAY LIGHTING PLAN   

(400W HPS Equivalent).

Type T Pole, with Vertical Offset Luminaire2.

(400 W HPS Equivalent), on breakaway Base.

Truss type, and Horizontal Mount LED Luminaire

Type H Pole, Aluminum, with 20' Mast Arm,1.

Notes:

See Note 2.

              

          

              

            

EB SR-24 Off Ramp \

See Note 2.
See Note 2.

See Note 2.

See Note 2.

See Note 2.

See Note 2.See Note 2.See Note 2.
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mp
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  STA 235+00 TO STA 250+00  

    ROADWAY LIGHTING PLAN   

(400W HPS Equivalent).

Type T Pole, with Vertical Offset Luminaire2.

(400 W HPS Equivalent), on breakaway Base.

Truss type, and Horizontal Mount LED Luminaire

Type H Pole, Aluminum, with 20' Mast Arm,1.

Notes:

See Note 1.

EB SR-24 On Ra
mp

              

          

              

            

2
5
0

2
3
5

2
4
0

2
4
5

for Traffic Signal (Typ).

See Traffic Signal Sheets

See Note 1.

See Note 1.

See Note 1.
See Note 1.

See Note 1.

See Note 1.

See Note 1.

See Note 1.

See Note 1.

See Note 1.

EB SR-24 Off Ramp \

WB SR-24 Off Ramp \

Meridian Rd \

SR-24

M
e
d
id
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n
 

R
d

EB SR-24 On Ramp \

WB SR-24 On Ramp \

WB SR-24 Off Ramp

EB SR-24 Off Ramp

WB SR-24 On
 Ramp
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OR RECORDING
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T-2.14

                            

  STA 250+00 TO STA 265+00  

    ROADWAY LIGHTING PLAN   

(400W HPS Equivalent).

Type T Pole, with Vertical Offset Luminaire2.

(400 W HPS Equivalent), on breakaway Base.

Truss type, and Horizontal Mount LED Luminaire

Type H Pole, Aluminum, with 20' Mast Arm,1.

Notes:

WB SR-24 Off Ramp \

See Note 1.

EB SR-24 On R
amp

WB SR-24 Off Ramp

              

          

              

            

EB SR-24 On Ramp \

See Note 1.

See Note 1.

See Note 1.

See Note 2.

See Note 2.

See Note 2.

See Note 2.
See Note 1.

See Note 1.

See Note 1.

See Note 1.

SR-24
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  STA 265+00 TO STA 280+00  

    ROADWAY LIGHTING PLAN   

(400W HPS Equivalent).

Type T Pole, with Vertical Offset Luminaire2.

(400 W HPS Equivalent), on breakaway Base.

Truss type, and Horizontal Mount LED Luminaire

Type H Pole, Aluminum, with 20' Mast Arm,1.

Notes:

WB SR-24 Off Ramp \

See Note 2.

              

          

              

            

SR-24

See Note 2. See Note 2. See Note 2.

See Note 2. See Note 2. See Note 2. See Note 2.

EB SR-24 On Ramp \
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OR RECORDING

   DCR   

2
8
0

2
8
5

2
9
0

2
9
5

5

5
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  STA 280+00 TO STA 295+00  

    ROADWAY LIGHTING PLAN   

(400W HPS Equivalent).

Type T Pole, with Vertical Offset Luminaire2.

(400 W HPS Equivalent), on breakaway Base.

Truss type, and Horizontal Mount LED Luminaire

Type H Pole, Aluminum, with 20' Mast Arm,1.

Notes:

See Note 2.

              

          

              

            

EB SR-24 Off Ramp \

See Note 2. See Note 2. See Note 2.

See Note 2.

See Note 2.

See Note 2.

See Note 2.
See Note 2.See Note 2.

SR-24

WB SR-24 On Ramp \
WB SR-24 On R

amp

EB SR-24 Off Ramp
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T-2.17

                            

  STA 295+00 TO STA 310+00  

    ROADWAY LIGHTING PLAN   

(400W HPS Equivalent).

Type T Pole, with Vertical Offset Luminaire2.

(400 W HPS Equivalent), on breakaway Base.

Truss type, and Horizontal Mount LED Luminaire

Type H Pole, Aluminum, with 20' Mast Arm,1.

Notes:

See Note 1.

              

          

              

            

EB SR-24 Off Ramp \

for Traffic Signal (Typ).

See Traffic Signal SheetsWB SR-24 On Ramp \

WB SR-24 On 
Ramp

EB SR-24 Off Ramp

See Note 1.

See Note 1.

See Note 1.

See Note 1.

See Note 1.

See Note 1.

See Note 1.

See Note 1.

SR-24

Ir
o
n

w
o
o
d
 

R
d



STATE
F.H.W.A.

REGION

ARIZ.

PROJECT NO.
SHEET

NO.

TOTAL

SHEETS

9            

ARIZONA DEPARTMENT OF TRANSPORTATION
DESIGN

DRAWN

DATE

CHECKED

NAME

OF

                            

   

LOCATIONROUTE

c:\pw_working\arizona\epw14096\dms17795\T1.0 h6867 sg01.dgn8/19/2016

R
E

V
IS
IO

N
S
-
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S
U

R
V

E
Y
 

N
O
.

F
IN
IS

H
E

D
 
P

L
A

N
S
-

 
 
 
 
 
 
 
 
 
 
 
 

L
O

C
A

T
IO

N
-

 
 
 
 
 
 
 
 
 
 

D
A

T
E
-

R
E

V
IS
IO

N
S
-
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S
U

R
V

E
Y
 

N
O
.

F
IN
IS

H
E

D
 
P

L
A

N
S
-

 
 
 
 
 
 
 
 
 
 
 
 

L
O

C
A

T
IO

N
-

 
 
 
 
 
 
 
 
 
 

D
A

T
E
-

                            

                            
J. WILLETT

CivTech Inc.
10605 N. Hayden Rd. 

Suite 140

Scottsdale, AZ 85260

480.659.4250 p

480.659.0566 f

info@civtech.com

TRAFFIC DESIGN SERVICES

TRACS NO.

B. GOOD

DWG. NO. 

RECORD DRAWING

B. GOOD

BLUE STAKE

TWO WORKING DAYS

BEFORE YOU DIG, CALL

602-263-1100

024 MA XXX

8/16

8/16

8/16

024 A (200)

 

INFRASTRUCTURE DELIVERY AND OPERATIONS DIVISION

SR 24

024 A(200)

ELLSWORTH ROAD TO IRONWOOD ROAD

H8915 01L/02L

NOT FOR

CONSTRUCTION

OR RECORDING

   DCR   

WV

FH

CITY OF MESA

CITY OF MESA

30" RGRCP
CITY OF MESA
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WB SR-24 Off Ramp \
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Mainline Lighting (Typ).

See Roadway Lighting Sheets

Exst EB SR-24 Off Ramp Cst \

E
B
 
S

R
-
2
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f
f
 

R
a

m
p

EB SR-24 On Ramp \

Exst WB SR-24 On Ramp Cst \

W
B
 
S

R
-
2
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n
 

R
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p

A

B

C

D

E

A
C

A

C

E

A

C
D

B

- New Light Pole with Signal Equipment.

- New Signal A Pole and Equipment.

- New Signal Pole, Mast Arms, and Equipment.

- Install New Mast Arm on Existing Pole.

- Remove Existing Pole and Foundation.

  Legend:
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SR-24 AND WILLIAMS FIELD RD 

     TRAFFIC SIGNAL PLAN    
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Mainline Lighting (Typ).

See Roadway Lighting Sheets
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- New Signal A Pole and Equipment.

- New Signal Pole, Mast Arms, and Equipment.
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     TRAFFIC SIGNAL PLAN    
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Mainline Lighting (Typ).

See Roadway Lighting Sheets

EB SR-24 On Ramp \
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WB SR-24 Off Ramp \

EB SR-24 Off Ramp \

Signal Butte Rd

C

D - New Signal A Pole and Equipment.

- New Signal Pole, Mast Arms, and Equipment.

  Legend:
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  SR-24 AND MERIDIAN ROAD   

     TRAFFIC SIGNAL PLAN    

T-3.04

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Mainline Lighting (Typ).

See Roadway Lighting Sheets

EB SR-24 On Ramp \
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WB SR-24 Off Ramp \

WB SR-24 Off Ramp \

EB SR-24 Off Ramp \

Meridian Rd

C

D - New Signal A Pole and Equipment.

- New Signal Pole, Mast Arms, and Equipment.

  Legend:
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1.0 BACKGROUND

State Route 24 (SR 24) (Gateway Freeway) is an important element of the Maricopa 
Association of Governments (MAG) (which is a Council of Governments that serves as the 
regional planning and policy agency for the metropolitan Phoenix area) adopted Regional 
Freeway System in the southeast portion of Maricopa County and extending into Pinal County.
This area southeast of State Route 202 Loop (SR 202L) Santan Freeway within the City of 
Mesa and unincorporated areas of Maricopa County has been under development, the primary 
drivers being the improvements at the Phoenix-Mesa Gateway Airport (Airport), and the 
residential and commercial developments within the area of the former General Motors Proving 
Grounds. The regional traffic is projected to increase as development and its supporting arterial 
transportation systems are being expanded and improved. When fully completed, the SR 24 
project will connect the existing and future arterial streets to the SR 202L to the west, and into 
Pinal County, to the east.

As a transportation corridor, the purpose of SR 24 is to provide regional connectivity to the
residential and commercial centers by enhancing regional mobility of goods and services
between Maricopa County and Pinal County, and to enhance access to the Airport. The MAG 
2035 Regional Transportation Plan (RTP) (MAG, 2014) incorporated the SR 24 project under 
two segments:

Segment I, between SR 202L and Ellsworth Road was constructed in 2014 as an interim 
project, including a full freeway-to-freeway interchange with the Santan Fwy and at-grade 
roadway improvements at Ellsworth Road. Two major drainage components were also 
constructed with Segment I: the Ellsworth Basin located north of SR 24 and west of 
Ellsworth Road, and the reinforced concrete box culvert (RCBC) under Ellsworth Road. 

Segment II, from Ellsworth Road to Ironwood Drive is part of Group 3 (MAG, 2014) projects 
scheduled between Fiscal Year (FY) 2027 and FY 2035, and was identified for final 
construction to be a six-lane freeway from Ellsworth Road to Meridian Road.

A timeline of events is summarized in SR-24 Williams Gateway Freeway, Ellsworth Road -
Ironwood Drive Interim Phase II Feasibility Study (MAG, 2015).

With the increased development in the area, MAG and the City of Mesa are considering an 
interim project for Segment II ahead of the FY 2027 - FY 2035 construction window, which is the 
subject of the present analysis. The improvements will extend Segment I of SR 24 by 
approximately 4.6 miles east of Ellsworth Road (See Figure 1 for the project location). The 
proposed work would include two general purpose travel lanes in each direction separated by 
median, from Ellsworth Road to Ironwood Drive. The project would follow the alignment 
approved for the ultimate facility presented in the SR 24, Gateway Freeway Final Design 
Concept Report (FDCR) (ADOT 2011), but on a modified profile that maintains the roadway 
closely above existing ground for most of its extent and eliminates the need for a pump station 
to handle on-site drainage.

The major roadway work during the interim project would comprise:

Constructing pavement for the outer two lanes of the ultimate facility between on- and off-
ramps,

Building one bridge structure to ultimate width, 
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Constructing entrance and exit ramps that carry mainline traffic during the interim project, 
and improvements on surface streets within the Access Control limits.

The major drainage items of work would include:

Constructing a concrete-lined drainage channel with in-line sedimentation basins along the 
entire project, including the portion of Segment I between Powerline Floodway and Ellsworth 
Road;

Enlarging the Powerline Floodway to the west limits of the ADOT right-of-way and 
constructing the confluence with the SR 24 channel;

Building a concrete-lined lateral weir, emergency spillway and a RCBC to connect the SR 24 
channel to the Ellsworth Basin, 

Extending the existing RCBC at Ellsworth Road and building six RCBC structures under 
existing and future surface streets.

1.1 Project Location

The drainage project begins at SR 24 Station 32+23, approximately 50 feet east of the western
limit of the ADOT right-of-way where a new confluence with Powerline Floodway. Here the 
enlarged Powerline Floodway would extend west and tie into an improved channel section 
developed as part of the Ellsworth Channel. The Ellsworth Channel Relocation work is done by 
the Airport as a separate project in conjunction with their improvements.

The drainage project ends at SR 24 Station 308+71, which is approximately the eastern end of 
the RCBC under Ironwood Drive.

Drainage improvements west of Meridian Road will be within the City of Mesa or Maricopa 
County Unincorporated Area situated within the City of Mesa planning area. Drainage 
improvements east of Meridian Road will be located within unincorporated Pinal County. (Figure 
1 and Figure 2)

1.2 Description

This Draft Initial Drainage Report is a supporting document for the Interim Phase II DCR design 
submittal to the Arizona Department of Transportation (ADOT) made in February 2016. This 
report summarizes the design recommendations for the off-site drainage systems for the SR 24
Gateway Freeway, Ellsworth Road to Ironwood Drive, TRACS No. H8915 01L/02L, ADOT.

The hydrologic and hydraulic concepts for this project were prepared in accordance with current 
ADOT and FHWA design criteria, using hydrologic models developed by the Flood Control 
District of Maricopa County (FCDMC).

A set of DCR Civil Plans are included in Appendix A. The plans show the best available 
information for ADOT-owned facilities and private utilities. The existing utilities shown are in 
conformance with the utility designation survey performed for the SR 24 Gateway Freeway 
FDCR, (ADOT, 2011).
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Figure 1 – Location Map (Based on State Highway System, 2014 ADOT Map Book)
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Figure 2 – Vicinity Map 
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2.0 CONCEPT PLAN DEVELOPMENT

This interim project is an extension of the interim Phase I project completed in March 2014. It is
a green-field project extending from Ellsworth Road east to Ironwood Drive for approximately 
4.6 miles. At the time this report is released, the proposed roadway passes though a 
predominantly undeveloped, or suburban environment, but master planned residential and 
commercial developments are being planned particularly north of the roadway.

There are no existing grade separation bridge structures east of Ellsworth Road within this 
project corridor, as major arterial streets that cross SR 24 (Signal Butte Road and Meridian 
Road) have not been developed/improved yet.

Transportation improvements are being discussed for simultaneous implementation with the SR 
24 interim project to provide regional north-south connectivity within the project limits. The City 
of Mesa has expressed a willingness to accelerate the improvements for Signal Butte Road,
from Williams Field Road to Pecos Road. Also, the segment of Signal Butte Road north of 
Williams Field Road, and the north side of Williams Field Road east of Signal Butte Road, are 
currently being constructed/improved by developers.

The roadway improvements that are being, or will be, constructed with the project and adjacent 
to the project constitute the existing condition and basis of design for the interim SR 24
Ellsworth Road to Ironwood Drive project.

2.1 Local Watershed

The general topography north of SR 24 and east of SR 202L slopes from the north and 
northeast to the south and southwest. Storm water runoff is conveyed to a slight depression 
located between SR 24 and Pecos Road (See Figure 2, where washes are indicated by darker 
vegetated areas). This depression concentrates flows approaching from northeast, and from the 
east and southeast. In the proposed condition SR 24 will form a barrier prohibiting flow across 
the freeway from the north and northeast. For a detailed description of the watershed see SR 24 
Gateway Freeway FDCR (ADOT, 2011), and East Mesa ADMPU (FCDMC, 2013a).

2.2 Floodplain Locations

A review of the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps 
(FIRM) for the project area indicates that this project is located within portions of a 100-year 
floodplain. Figure 3 shows an excerpt of the FIRM Map index (04013CIND0C) for Maricopa 
County, AZ, but flood hazards have either been listed as Zone D (04013C2780L) or have not 
been mapped (04013C2760L, 04013C2770L and 04013C2790L) in the project area located 
within Maricopa County. According to FEMA, the Zone D designation is used for areas where 
there are possible but undetermined flood hazards, as no analysis of flood hazards has been 
conducted (FEMA, 2011).

However, the FIRM maps within Pinal County identify flood hazards north of and crossing the
SR 24 corridor. These areas identified as floodplains include a crossing of SR 24 at Meridian 
Road (Zone A and Zone X in map panel  04021C0200E, December 4, 2007); this hazard would 
extend into Maricopa County west of Meridian Road to Signal Butte Road, but it is not mapped 
as such. It is also noted that the effective FIRM was not revised subsequent to the Ironwood 
Drive Improvements.
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Copies of the floodplain maps within the project area are included in Appendix B. 

Figure 3 – FIRM Map Index (04013CIND0C) for Maricopa County, AZ (November 4, 2015) - Excerpt

This project would intercept the flows approaching the transportation corridor from the northeast 
between Signal Butte Road and Meridian Road and divert them to the west. Future floodplains 
would be revised by the project, but at the moment no flooding hazard is mapped in this area.

2.3 Review of Previous Studies, Reports and Design/As-Built Plans

Several existing studies have been performed in the project area. A list and description (where 
applicable) of each study is presented below. 

East Mesa Area Drainage Master Plan Update, Arizona, November 2013 by Entellus for 
FCDMC. The Flood Control District of Maricopa County requested an update of the East 
Mesa Area Drainage Master Plan (ADMP) dating back to 1998. East Mesa Area Drainage 
Master Plan Update (ADMPU) developed and recommended strategies to reduce flood 
hazards and protect public safety in a 58-square-mile portion of southeastern Maricopa 
County. The study area includes portions of Mesa, Queen Creek, Gilbert, and 
unincorporated Maricopa and Pinal counties. Multiple hydrologic models were developed for 
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existing and ultimate-development conditions using a range of storm frequency events 
(FCDMC, 2013a).

Powerline Floodway Hydraulic Analysis Technical Memorandum, East Mesa Area Drainage
Master Plan Update, Arizona, November 2013 by Entellus for FCDMC. This memorandum 
focused on a capacity analysis for Powerline Floodway, which is a concrete-lined channel 
draining the Powerline, Vineyard Road, and Rittenhouse Flood Retarding Structures
(FCDMC, 2013b).

City of Mesa Storm Drain Master Plan (SDMP), Arizona, January 2010 by Entellus for City of 
Mesa. The SDMP studied the current City Storm Drain System and identified necessary 
improvements. The system was evaluated against the latest City drainage criteria and 
hydrologic modeling results developed by the City and the Flood Control District of Maricopa 
County. The recommended changes included revisions to the City Drainage Regulations for 
retention design, minimum storm drain sizes, manhole spacing, and first flush requirements 
for AZPDES, including recommendations for inclusion of green drainage solutions (Entellus, 
2010).

Bella Via Mountain Road, Mesa, Arizona, Final Drainage Report, February 2014 by 
HilgartWilson for Pulte Group. The report documented the drainage analysis and 
improvements of the Mountain Road alignment as part of the Bella Via (formerly known as 
Mountain Horizons) master planned development (HilgartWilson, 2014).

Master Drainage Report Update for Eastmark, Revised April 24, 2014, by Wood Patel and 
Associates for DMB Mesa Proving Grounds, LLC. This document incorporated proposed 
land use for Eastmark (previously known as Mesa Proving Grounds) Development. The 
report updated the hydrologic modeling as well as the hydraulic analysis and design within 
the Development, including that of the off-site channel that runs along the southeast corner 
of the property (Wood Patel, 2014).

Final Drainage Report for Gila River Ranches, Warner and Meridian, Mesa, Arizona, Second 
Revision January 25, 2005 by CMX for Gila River Ranches LLC. The report documented on-
site and off-site pre- and post-development hydrologic estimates, calculated street, ditch and 
storm drain flows as well as the volumes necessary to meet retention requirements. To 
protect the east boundary of the property from the off-site 100-year flows, Meridian Drive 
was elevated. Off-site runoff north of the Powerline Floodway was directed south along 
Meridian Road. South of the Powerline Floodway off-site runoff transitioned back into sheet 
flow conditions and drain southwesterly in historic flow patterns (CMX, 2005a).

Off-site Flow Management for Gila River Ranches 4625 S Mountain Road at Warner and 
Meridian, Mesa, Arizona Revised June 15, 2005 by CMX for Meritage Homes. The report 
addresses the drainage management plan for the off-site flows that impact the east 
boundary of the Gila River Ranches. The plan proposed to direct the off-site flows along the 
east side of Meridian Road, which will be elevated above natural ground, toward the 
Powerline Floodway Channel. Also, the capacity of Powerline Floodway was improved to 
Signal Butte Road (CMX, 2005b).

Final Drainage Report Ironwood Drive Ocotillo Road – US 60 – Phase B, April 2007, by 
Kimley-Horn and Associates for Pinal County Department of Public Works. The report 
identified drainage improvements for the Ironwood Drive/Gantzel Road Project, that 
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extended between Ocotillo Road and the intersection of US 60 and Ironwood Drive. This 
report documents the methodology and results of the hydrologic analysis as well as the 
existing and proposed drainage conditions along the approximately 9.5 mile-long project. 
Existing type, size, and location of cross drainage structures were documented and 
recommendations were made for improvements to the drainage infrastructure. Analysis of 
the off-site hydrology, existing cross culverts, and roadway drainage was performed in 
accordance with Pinal County Drainage Standards and the Draft Drainage Design Manual 
(Drainage Manual). The analysis was supplemented by ADOT hydrologic design criteria.
This design was implemented with the Ironwood Drive roadway improvements and the 
results of the analysis were later used for a split flow calculation that was incorporated in the
East Mesa ADMPU (Kimley-Horn, 2007).

Preliminary Drainage Report for Keighley Place, August 2, 2005, by LandAide Inc. for 
Providence Homes. The report documents on-site and off-site hydrology estimates for the 
Keighley Place Development located at the northwest corner of Meridian Road and Ray 
Road. The subdivision layout indicated that off-site runoff approaching from northeast and 
moving to southwest crosses the site within the pre-development drainage corridor
(LandAide, 2005)

Final Drainage Report for Mountain Horizons South of the Powerline Floodway 5210 South 
Mountain Road, Mesa, AZ by CMX LLC for Pulte Homes, August 2006. The report detailed 
the pre- and post-development on-site and off-site drainage analysis. It included hydrology
estimates and hydraulic calculations for storm drains and retention capacities. The off-site
drainage analysis was based on regional hydrology developed for the East Mesa Area 
Drainage Master Plan prior to its 2013 update. (CMX, 2006)

Addendum to Final Drainage Report for Mountain Horizons South of the Powerline 
Floodway 5210 South Mountain Road, Mesa, AZ (August 2006) by CMX LLC for Pulte 
Homes, January 2008. The addendum incorporated revisions due to modifications of the 
Mountain Horizons grading plans. It included updated post-development hydraulic 
calculations for storm drains and retention capacities. (CMX, 2008)

Master Drainage Report for Harvard Investments Pacific Proving Grounds North (PPGN),
City of Mesa, Arizona, March 2013, by EPS Group for Harvard Investments. The report 
focused on the existing surrounding regional conditions, the proposed regional conditions 
with the development of PPGN among other planned regional improvements, and it 
presented the results of a broad analysis of the PPGN drainage areas, runoff, retention, 
storage, and drainage management strategy in compliance with City of Mesa standards.
The report discussed the management of off-site flows, particularly of those approaching 
from the east at the south boundary of the development. These flows would be conveyed 
through an extension of the channel departing the Eastmark development by heading west
along future Williams Field Road, and then turning south after crossings the Crismon Road 
alignment. This channel would ultimately outfall into the SR 24 channel once the latter is 
constructed (EPG, 2013).

The following As-Built and Final Design plans have been reviewed:

024 MA 000 H6867 01 C, SR 24: SR 202L to Ellsworth Road, March 5, 2015.
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2.4 Design Constraints and Opportunities

According to the ADOT SR 24 Gateway Freeway Final Design Concept Report, April 2011 the 
recommended alternative for the ultimate project profile consists of a four-lane mainline with 
grade-separated intersections. The cross streets are maintained at or just above existing grade. 
The intersections at Ellsworth Road, Williams Field Road and Crismon Road are overpasses.
Provisions are made for the Ironwood Drive intersection to be a proposed overpass, as well. 
Between approximate Station 156+50 to approximate Station 275+20 the mainline profile is 
depressed below existing ground, hence the intersections at Signal Butte Road, Mountain Road 
and Meridian Road are underpasses. The depressed profile requires a deep on-site drainage 
system serviced by a pump station that would outfall into the SR 24 channel proposed on the 
north side of the roadway. 

The phased development of SR 24 involving an interim facility to Ironwood Drive presents an
opportunity for a revised roadway profile, which keeps the proposed grade slightly above 
existing ground. This opportunity is also justified by the elimination of a costly pump station and 
deep storm drain trunk line that would be required for a depressed mainline profile.
Furthermore, some of the major roads do not exist yet or are at a very incipient stage; it would 
be more cost effective for the crossings at Crismon Road and Mountain Road, for instance, to 
go over SR 24 through a bridge structure either by being constructed at a later date, or with the 
interim SR 24 project. 

A coherent drainage design concept could be implemented for both on-site and off-site by using 
elements of the recommended ultimate project. The off-site channel would be maintained on the 
north side of the project to intercept overland runoff through sheet flow as well as concentrated 
input. The flow approaching from the north is a major design constraint that dictates the size 
and the capacity of the channel along the project. Provisions would be made for the channel to 
be concrete-lined and provide sufficient flow capacity to accommodate existing 100-year flows 
within the freeboard. The channel could also be relocated closer to the roadway taking 
advantage of the smaller roadway footprint and reducing the need for right-of-way.

The on-site drainage elements of the interim project would be greatly simplified by maximizing 
the use of sheet flow and surface conveyance in ditches. Water quality treatment would be 
provided in shallow linear basins located on both sides of the roadway within the existing right-
of-way. These basins would be located in cascading sequence and sized for handling the 
ultimate water quality volume. The medians would require minimal grading and runoff collected 
within would flow overland downstream to the next cross road where the flow would be collected 
and transferred to the infield areas.
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3.0 ON-SITE DRAINAGE DESIGN

SR 24 is discussed in this section as an interim project between Ellsworth Road and Ironwood 
Drive, but provisions are made for the ultimate configurations and runoff flows. The pavement 
will be normal crowned at most locations to allow for continued drainage to the outside shoulder 
and to roadside ditches. The proposed interim two lanes of traffic would be located at the 
outside limit of the ultimate section. In super-elevated sections, catch basins would be placed 
along the median barrier rail to collect runoff. 

3.1 On-Site Existing Conditions

The existing drainage improvements on the corridor are related to Segment I of the project
finalized in May 2014 between SR 202L and Ellsworth Road, and the improved Ellsworth Road 
and Ironwood Drive. At Mountain Road the on-site drainage is limited to roadside ditches. 

Currently, on-site freeway drainage is collected in catch basins and conveyed through lateral 
pipes into existing off-site drainage systems. Runoff is also collected by catch basin inlets within 
the limits of the Ellsworth Road improvements. Ironwood Drive is a median-separated facility 
and runoff sheet flows off the edge of the pavement to the outside ditches; median flows are 
intercepted at the culverts crossing the road.

The existing on-site drainage system would see minor modifications including:

Several cross pipes that currently discharge into the Ellsworth Basin across the future SR 24 
channel would be cut short and discharge into the SR 24 channel once that is built. 

Should the need for a grade-separated crossing at Ellsworth Road be justified by the traffic 
analysis, the footprint of the temporary basin between the existing on- and off-ramps at 
Ellsworth Road would be reduced to construct the mainline embankment.

At Mountain Road a grade-separated crossing is proposed. Mountain Road would cross 
above SR 24 through a bridge and the roadway section would be improved. Existing 
roadway side ditches north of the project would be intercepted by the SR 24 channel.

Ironwood Drive would be improved within the access control limits. Curb and gutter and 
catch basins would direct and intercept the on-site runoff on each side of the road. Storm 
drain pipes would convey the flow to the SR 24 channel or the RCBC crossing Ironwood 
Drive.

In areas of super-elevation, catch basins along the concrete median half barrier are provided to 
intercept and remove drainage flows from the roadway.
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3.2 Design Criteria

The on-site hydrology has not been analyzed as part of this study, and such an analysis is 
deferred to a later design stage. In the meantime, the on-site hydrologic analysis done for the 
SR 24 Gateway Freeway Final Design Concept Report, April 2011 (ADOT, 2011) is referenced 
herein.

The procedures described in the ADOT Roadway Design Guidelines (RDG) (ADOT, 2014a),
ADOT Highway Drainage Design Manual, Volume 2, Hydrology (HDDM2) (ADOT, 2014b) and 
ADOT Highway Drainage Design Manual, Volume 3, Hydraulics (HDDM3) (ADOT, 2014c), are 
applicable.

The Rational Method is used to develop the 10-year and 50-year peak runoffs based on a site-
specific Intensity-Duration Frequency (I-D-F) (ADOT, 2011).

The Rational Formula is:

Q = C i A 

where:

Q = the peak discharge in cfs

C = runoff coefficient

i = the average rainfall intensity, in inches/hour (in/hr) for the selected rainfall return period

A = the contributing drainage area in acres

The following values of "C" are used:

Paved surfaces – 0.95
Highway landscaped slopes – 0.70

The rainfall intensity is estimated based upon the time of concentration at the point being 
analyzed. A site-specific I-D-F Graph, developed from the procedures in the HDDM2, is used to 
estimate the average rainfall intensity. The initial time of concentration is calculated from 
Equation 2-2 of the HDDM2 as follows:

Tc = 11.4  L0.5 Kb
0.52 S-031 I-0.38

where:

Tc = time of concentration in hours

L = the length of the longest flow path in miles

Kb = the watershed resistance coefficient from Table 2-1, HDDM2

S = the slope of the longest flow path in ft/mile

I = the average rainfall intensity in in/hr (same as Equation 2-1, HDDM2)
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The minimum Tc, and therefore the minimum rainfall duration, is ten (10) minutes. For Stage II 
design, all on-site drainage areas have been assumed to have a 10 minute time of 
concentration. 

The following drainage criteria will be applied to the on-site hydrology design and are found in 
Chapter 600, of the ADOT Roadway Design Guidelines (ADOT, 2014a):

Storm Drain Design Storm Frequency is 10 years for at grade/elevated mainline, ramps and 
crossroads and 50 years for depressed areas per Section 603.2.

Hydraulic grade line shall be at least 6 inches below the top of the catch basin grate for the 
Storm Drainage System per Section 603.2.

For the 10-year storm, the allowable spread (ponding width) shall not exceed the width of 
the roadway gutter, shoulder, parking lane and/or distress lane and one-half of the adjacent 
lane (for roadways with more than one lane) per Section 603.2.

Inlet Capture Ratios shall conform to Table 606.2 of RDG.

Restrictions on types of inlets are found in subsection 606.2.B of RDG.

Minimum pipe size for storm drains shall be 24 inches except those pipes connecting catch 
basins to trunk lines may not be less than 18 inches per Section 607.1.

Desirable "self cleaning" velocity is 3 feet per sec (fps) flowing full. The minimum velocity 
flowing full is 2 fps per Section 607.1. Some exceptions occur due to catch basins 
requirements at transitions and end of barriers and short pipe connections of flanking inlets.

Allowable ponding depth on highways shall not exceed the height of the curb for a 10-year 
storm frequency per Section 603.2.

The capacity of ditches that are parallel to the roadway and serve to convey on-site roadway 
drainage shall be designed to meet the requirements of the 10-year storm frequency and the 
Hydraulic Grade Line must be below the subgrade, (or 3”below pavement elevation for the 
50-year storm) per Section 603.2. In addition, the ditches that drain sag points must be 
checked for the 50-year storm peak flow.

Storm drain lengths are limited to the desirable maximum distance between manholes per 
Table 607.2.

Pipes under 33 inches in diameter – 330 feet
Pipes 36 and 39 inches in diameter – 440 feet
Pipes from 42 to 69 inches in diameter – 660 feet
Pipes 72 inches in diameter and larger – 1,200 feet

The following pipe design criteria will be used on this project and are found in the ADOT Pipe 
Selection Guidelines and Procedures (ADOT, 1996).

Approved pipe types are reinforced concrete pipe (RCP), non-reinforced concrete pipe 
(NRCP), and corrugated high density polyethylene plastic pipe (CHDPEPP) Class S up to 
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42 inches in diameter in fills less than 10 feet. No corrugated pipe is allowed in closed 
systems.

Pipe roughness values of 0.012 shall be used for all pipes except for non-reinforced cast-in-
place concrete pipe (NRCIPCP) which has a pipe roughness value of 0.014.

Drainage areas, which include shoulders, median and side slopes, are identified by examination 
of the roadway plan and profile. New inlet catch basins that are to be placed along the median 
barrier are sized for the ultimate freeway section. 

3.3 Inlet Design

The standard catch basin inlets used for the project are ADOT Standards C-15.91 and C-15.92.
Slotted drains (ADOT Standard C-13.60) supplement catch basins; they have been used 
extensively to minimize the number of inlets in the system and to control runoff spread. These 
inlets would be used at the superelevated or grade-elevated sections of the project (approaches 
to grade-separated crossings) where curb and gutter is used, or to improved surface streets 
with curb and gutter. For the rest of the interim project, as the finished grade profile is only 
slightly elevated above the existing grade and the pavement width is limited to two lanes of 
traffic plus shoulders, the curb and gutter could be eliminated leaving the on-site runoff to 
sheetflow over the edge of pavement.

New C-15.90 area catch basins are considered for the future infield areas at Ellsworth Road, 
future William Field Road, Signal Butte Road, Meridian Road and Ironwood Drive. For the 
interim project these inlets would bleed-off the areas between on- and off-ramps that would be 
used for water quality treatment. Median inlets are not anticipated with the interim project. 

Grate inlets are designed with a 50% clogging factor except when flanking catch basins are 
provided at sag locations. The flanking inlets would be placed with a 0.1-foot vertical difference 
in grate elevation where possible. 

Slotted drains are designed with a capture ratio 67% when on grade and 50% when located in a 
sump.

Deck drains are not anticipated.

Pavement Inlet Design Procedure

The following steps are used to locate and size the mainline catch basins on curb and gutter or 
concrete barrier sections:

a. Assume a length of pavement for the initial inlet based upon the ultimate pavement width, 
and using the Rational Formula, calculate the 10-year peak and 50-year peak discharge 
value (Q) in cfs.

b. Utilizing HEC – 22 design procedures, calculate the spread for the 10-year (50-year if in a 
sag location) return storm and RDG inlet capture ratios. Check spread and depth at curb 
against design criteria. Add slotted drain if necessary. Calculate bypass flow.
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c. Continue steps "a" and "b" until all mainline inlets have been located. Include bypass flow 
from previous inlet when analyzing the next inlet.

In addition to the procedure outlined above, catch basin inlets should be located at critical points 
as recommended by the ADOT RDG (ADOT, 2014a), Chapter 600.

The inlet analysis was not done as part of this study, and such an analysis is deferred to a later 
design stage. Until then, the inlet analysis done for the SR 24 Gateway Freeway Final Design 
Concept Report, April 2011 (ADOT, 2011) is referenced herein.

3.4 Storm Drain Design & Analysis

Based upon inlet locations, design the storm drain trunk line and catch basin laterals as follows:

1. Size the storm drain trunk line. 

2. Define the maximum hydraulic grade line (HGL) at the end of the pipe run.

3. Calculate the HGL for the pipe network using ADOT accepted design procedures.

4. Review the HGL to determine if pipe size reductions are possible and confirm that the HGL 
is not higher than allowable at catch basins.

5. Iterate steps 3 and 4 as necessary to optimize the pipe network.

The on-site storm drain network was not analyzed as part of this study, and such an analysis is 
deferred to a later design stage. Until then, the on-site storm drain analysis done for the SR 24 
Gateway Freeway Final Design Concept Report, April 2011 (ADOT, 2011) is referenced herein.

3.5 Outlet Design

Outlets from the elevated roadway into the existing channel are designed for the 10-year 
frequency storm in the outlet pipe and minimal flow (crown elevation tailwater) in the channel,
but no less than 6” above the channel invert. The catch basin grates should be checked with 
existing 100-year frequency storm hydraulic grade line in the off-site channel. The outlet design 
was not analyzed for this study,

3.6 Proposed On-Site Drainage Features

Due to the mix of developed (developing) urban, suburban and undeveloped landscape within 
the project area, the recommended alternative for pavement drainage is sheet flow over the 
edge of pavement to adjacent roadway ditches. Concrete half barrier or curb and gutter is 
recommended adjacent to the outside shoulder of the roadway for superelevated or grade-
elevated roadway segments (approaches to grade-separated crossings).

The pavement will have a 2% cross grade draining to the outside for a majority of the project,
except for the superelevated sections.

The proposed drainage system would include installation of shallow linear detention basins for 
water quality treatment, roadside ditches, catch basins and storm drain pipes. Such features are 
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only loosely indicated on the plans and calculations were not done at this design stage; this 
work is deferred to a later design phase.

ADOT C-15.91 catch basins would be installed along curb and gutter sections to collect the 
pavement runoff. Similarly, ADOT C-15.92 catch basins would be installed in locations with 
concrete half barrier. Additional catch basins (flanking inlets) would be added at sag curves and 
superelevation transitions to reduce bypass flows. Flanking inlets could be supplemented by 
slotted drains.

Runoff collected in the catch basins will be conveyed to cut ditches or storm drains. New storm 
drain would be installed to convey flows to a discharge point, or a connection between the new 
catch basins and existing storm drain laterals is made, where possible. 

The on- and off- ramps would not include catch basins unless curb and gutter is required.

The areas between on- and off- ramps at Ellsworth Road, Williams Field Road, Signal Butte 
Road, Meridian Road and Ironwood Drive would be used for water quality retention basins. 
These areas would be regraded to a more traditional infield configuration when the ultimate 
project is constructed.

Several existing pipes would be shortened to discharge into the SR 24 channel (between 
Powerline Floodway and Ellsworth Road). The remaining pipes not being used would be 
abandoned in place, capped and filled with sand/cement slurry.

In addition to the general approach described above, Table 1 summarizes the future on-site 
drainage features by segment.

Table 1 – Future On-Site Drainage Features and Runoff Flow Patterns

Begin
Approach

End
Approach

Northern
Runoff

Southern
Runoff

East of 
Powerline
Floodway

West of 
Ellsworth
Road

- Several on-site retention bleed-off 
and pavement runoff pipes that 
discharge to the northeast into the 
Ellsworth Basin would be
shortened to discharge into the SR 
24 channel.

-- The temporary infield basin 
between the on- and off- ramps west 
of Ellsworth Road would be re-
graded to accommodate the mainline 
embankment, should a grade-
separated intersection at Ellsworth 
Road be needed;
- the regrading would result into two 
distinct infield basins that would be 
connected by an equalization/
bleedoff pipe.
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Begin
Approach

End
Approach

Northern
Runoff

Southern
Runoff

East of 
Ellsworth
Road

West of 
Williams 
Field
Road

- Runoff on the mainline will 
sheetflow or be collected by catch 
basin and conveyed to a side ditch 
located between the WB lanes and 
the SR 24 channel;
- The side ditch would convey the 
flow to the northwest and cross the 
WB lanes east of Ellsworth Road 
to a water quality basin located at 
the northeast infield of the 
intersecton. This basin would 
provide water quality treatment for 
the entire segment. 
- The water quality retention basin 
would bleed-off to the SR 24 
channel.

- Runoff on mainline will sheetflow or 
be collected by catch basins and be
conveyed to a side ditch;
- the side ditch would convey the 
flow to the west and cross the EB 
lane east of Ellsworth Road to a 
water quality retention basin in the 
northeast infield of the intersecton.

East of 
Williams 
Field
Road

West of 
Crismon 
Road

- Runoff on the mainline will 
sheetflow or be collected by catch 
basins and conveyed to a linear 
water quality basins located 
between the WB lanes and the SR 
24 channel;
- The shallow linear water quality 
retention basin would bleed-off to 
the SR 24 channel. 

- Runoff on mainline will sheetflow or 
be collected by catch basins and 
conveyed to a side ditch;
- the side ditch would convey the 
flow to the northwest and cross the 
EB lanes east of Williams Field Road 
to a water quality retention basin in 
the infield; 
- The water quality retention basin 
would bleed-off to the SR 24 
channel.

East of 
Crismon 
Road

West of 
Signal
Butte
Road

- Runoff on mainline will sheetflow 
or be collected by catch basins and 
be conveyed to linear water quality 
basins located between the WB 
lanes and the SR 24 channel;
- The water quality retention basins 
would be separated by check 
dams and bleed-off to the SR 24 
channel. 

- Runoff on mainline will sheetflow or 
be collected by catch basins and 
conveyed to a side ditch;
- the side ditch would convey the 
flow to the west and cross the EB 
and WB lanes east of Crismon Road 
to a water quality retention basin; 
- The water quality retention basin 
would bleed-off to the SR 24 
channel.
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Begin
Approach

End
Approach

Northern
Runoff

Southern
Runoff

East of 
Signal
Butte
Road

West of 
Meridian
Road

- Runoff on the mainline will 
sheetflow or be collected by catch 
basins and conveyed to linear 
water quality basins located 
between the WB lanes and the SR 
24 channel;
- The water quality retention basins 
would be separated by check 
dams and bleed-off to the SR 24 
channel. 

- Runoff on mainline will sheetflow or 
be collected by catch basins and 
conveyed to a side ditch;
- the side ditch would convey the 
flow to the west and cross both EB 
and WB lanes east of Mountain 
Road to a water quality retention 
basin;
- west of Mountain Road the side 
ditch would continue to the west and
cross the EB lanes east of Signal 
Butte Road to a water quality 
retention basin in the infield; 
- The water quality retention basins
would bleed-off to the SR 24 
channel.

East of 
Meridian 
Road

West of 
Ironwood
Drive

- Runoff on mainline will sheetflow 
or be collected by catch basins and 
conveyed to linear water quality 
basins located between the WB 
lanes and the SR 24 channel;
- The water quality retention basins 
would be separated by check 
dams and bleed-off to the SR 24 
channel. 

- Runoff on mainline will sheetflow or 
be collected by catch basins and 
conveyed to a side ditch;
- the side ditch would convey the 
flow to the west and cross the EB 
lanes west of Ironwood Drive and
east of Meridian Road to water 
quality retention basins; 
- The water quality retention basins
would bleed-off to the SR 24 
channel.

Proposed on-site drainage features are shown in Figure 4 and on the plan sheets included in 
Appendix A. Supporting documentation for the design of various drainage components are
included in Appendices D and F.

The bridge anticipated with the project is the Mountain Road Overpass. Drainage calculations 
have not been done at this design stage, but both structures are relatively short and have 
sufficient longitudinal grade to ensure positive drainage and contain the runoff spread within 
design. Deck drains are not anticipated, but spillway embankments will be designed as needed
in later design phases.

3.8 Final Design Issues

Several issues will need to be considered with the final design of the drainage features.

Runoff spread, interception and conveyance of pavement runoff generated throughout the 
interim project was not evaluated.

SR 24 (Gateway Freeway), Phase II DCR Arizona Department of Transportation
Ellsworth Road to Ironwood Drive Initial Drainage Report

PARSONS Transportation Group                18 July 2016

Consideration of the effect of the time of concentration on the rainfall intensity for peak flow 
calculations. Most of pavement drainage areas are likely to generate a time of concentration 
of 10 minutes, but that was not calculated for this study.

For curb and gutter sections, slotted drain could be considered to supplement the 
interception capacity at most catch basin inlets. Based on current construction costs, it 
makes economic sense to use a slotted drain up to 60-65 ft in length instead of a new catch 
basin inlet with the same length of discharge pipe. However, this concept will need to be 
revised based on capital and maintenance costs at the time the final design is performed.

Roadside ditches were not analyzed with this study. They will require analysis for transport 
of drainage flows to water quality basins at all locations within the right-of-way.

Available retention capacity for water quality treatment shall be analyzed and sized to 
contain the first flush volume (equivalent to that generated by the first 0.5 inches of rainfall
on impervious surfaces) at the minimum as indicated in FCDMC Drainage Policies and 
Standards for Maricopa County, Arizona, (FCDMC, 2007).
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4.0 OFF-SITE DRAINAGE DESIGN

This section is intended as an update to the analysis performed by ADOT for the project area as 
part of the SR 24 Gateway Freeway FDCR (ADOT, 2011), and extensive references will be 
made to the ADOT, 2011 report and its accompanying Initial Drainage Report.  The update 
relies heavily on the extensive regional evaluation done by FCDMC for the East Mesa ADMPU 
(FCDMC 2013a, FCDMC 2013b) using hydrologic models modified for the purpose of the SR 24 
interim project.

4.1 Existing Conditions

Several existing or proposed regional drainage facilities in the project area will have an 
influence upon or be affected by the project. They are:

Powerline Flood Retarding Structure (FRS) and Vineyard FRS in Pinal County, designed to 
provide flood protection to Central Arizona Project (CAP) Canal and to downstream areas in 
Pinal County and Maricopa County;

Powerline Floodway, a concrete-lined channel that extends from the Powerline FRS to the 
East Maricopa Floodway; it is primarily designed to drain the FRS structures;

Ellsworth Channel, which runs along the east and west sides of Ellsworth Road between 
Pecos Road and the Powerline Floodway;

Former General Motors Proving Grounds perimeter channel, which will be improved by 
developers;

East Maricopa Floodway, which serves as a regional outfall for eastern Maricopa County;

Pecos Road Channel is one of the proposed drainage improvements in the East Mesa 
ADMPU, it is intended to run along Pecos Road and to discharge into Ellsworth Channel.

The SR 202L Santan drainage channel is not affected by this project.

The ADOT, 2011 accompanying Initial Drainage Report provides a list of design flows in the 
major existing facilities in the area. These flows are presented in Table 2:

Table 2 – Existing Drainage Facility Design Flows (from ADOT, 2011 Initial Drainage 
Report)

Drainage Facility Design Flow (cfs)

SR 202L Santan Channel 2,200

Powerline Floodway at confluence with Ellsworth Channel 3,935

Ellsworth Channel 3,500

East Maricopa Floodway at confluence with Powerline Floodway 8,460
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An extensive description of these drainage facilities is provided in the ADOT, 2011 and its 
accompanying Initial Drainage Report. See Figure 4 for an illustration of existing drainage 
facilities in the project area. 

Figure 4 – Existing Regional Drainage Facilities (Excerpt from ADOT, 2011 Initial Drainage Report, Figure 2)

4.2 Existing (Pre-project) Hydrology

Pertinent pre- and post-project hydrology was developed by ADOT for the SR 24 Gateway 
Freeway FDCR (ADOT, 2011) Initial Drainage Report. The most current hydrologic analysis in 
the project watershed was performed by FCDMC in the East Mesa ADMPU (FCDMC, 2013a 
and FCDMC, 2013b). The latter study updated the existing condition regional hydrology to 
reflect major infrastructure improvements in the area (Ironwood Drive Improvement, FCDMC 
2013b).

Both ADOT and FCDMC hydrology indicated that the existing condition flows within the SR 24 
project area are higher in most cases than the ultimate development flows. This is justified by 
the existing undeveloped or suburban areas and the lack of regional retention facilities. With 
development extending in the region, drainage regulations require implementation of the 100-
year, 2-hour retention capacity for new areas to be developed, which leads to an attenuation of 
peak flows and reduction of runoff volume. 

The East Mesa ADMPU covered an extensive area (see Figure 5) and developed hydrology and 
HEC-1 models for existing (2013) and ultimate development conditions in the watershed for 
several storm frequencies and durations. The hydrology was based on National Oceanic and 
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Atmospheric Agency (NOAA) Atlas 14 and implemented specific requirements by both Maricopa 
County and Pinal County. 

Figure 5 – Mesa ADMPU Study Limits (From FCDMC, 2013a, Figure 1-1)

See ADOT 2011, FCDMC 2013a and FCDMC 2013b for extensive details regarding the
hydrologic procedures applied by the ADOT and FCDMC studies.

4.3 Proposed Options

According to ADOT, the interim SR 24 project could be constructed in the next 3- to 10 years. 
The proposed off-site drainage system would be based on the default conceptual drainage
design provided with the SR 24 Gateway Freeway DCR (ADOT, 2011), but sized for a revised 
hydrology that accounts for development likely to occur in the watershed within this time frame.
This concept shows an off-site channel on the north side of SR 24 that is sized for the larger 
existing (pre-project) condition design flows (Figure 6). The SR 24 channel outfalls into the 
Powerline Floodway, which would be widened to the confluence with Ellsworth Channel. A 
detention/retention basin at Ellsworth Road (Ellsworth Basin) would regulate the SR 24 channel 
peak flow before the outfall into Powerline Floodway. This concept represents the baseline 
approach to off-site drainage design.

The interim SR 24 project would contribute additional flows to the existing off-site runoff due to 
the new pavement surface. Although on-site runoff will increase, the proposed off-site collection 
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infrastructure would not be affected as the on-site and off-site peak flows are far apart. The 
peak flows approaching the SR 24 alignment would only be affected by the development in the 
upstream watershed. 

Figure 6 – Baseline SR 24 Off-site Drainage Improvements for the Ultimate Project (From ADOT, 2011, Figure 
25, Modified)

With the projected reduction in flows as development occurs in the watershed, the off-site 
drainage would need to be reassessed for opportunities of peak flow and runoff volume 
reduction. For that purpose, three possible options for the proposed off-site drainage 
infrastructure were presented to the stakeholders, and examined. These options were In
addition to the baseline design, and were all inspired by alternatives presented and discussed in 
East Mesa ADMPU (FCDMC, 2013a), and in the City of Mesa SDMP (Entellus, 2010):
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Option 1 – Baseline design, with a detention basin at Meridian Road and an approximately 
one mile long channel running north-south along Meridian Road (Figure 7). The detention 
basin would be sized according to Pinal County development requirements, reduce the peak 
flow in the SR 24 system and protect an area west of Meridian Road from flooding. The 
planned relocation of the Ellsworth Channel at the Airport is also indicated in the figure.

Figure 7 – Option 1 - SR 24 Off-site Drainage Improvements for the Interim Project (Based on ADOT, 2011, 
Figure 25, Modified)
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Option 2 – Off-site channel from Ironwood Drive to Williams Field Road following the 
baseline design, but continuing west to Ellsworth Road; a detention basin would be located 
east of Ellsworth with an outfall connection to Ellsworth Channel. A smaller SR 24 channel 
would begin north of Williams Field Road following the baseline design. Powerline Floodway 
would be widened downstream of the confluence to the relocated confluence of Ellsworth 
Channel. (Figure 8).

Figure 8 – Option 2 - SR 24 Off-site Drainage Improvements for the Interim Project (Based on ADOT, 2011, 
Figure 25, Modified)
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Option 3 – Baseline design, with two detention basins at Meridian Road and an 
approximately one mile long channel running north-south connecting the basins. (Figure 9).
The detention basins would be sized according to Pinal County development requirements, 
reduce the peak flow in the SR 24 system and protect an area west of Meridian Road from 
flooding.

Figure 9 – Option 3 - SR 24 Off-site Drainage Improvements for the Interim Project (Based on ADOT, 2011, 
Figure 25, Modified)

The three options were discussed with ADOT, MAG, State Land Department, Pinal County, City
of Mesa and FCDMC. All options were eventually eliminated from consideration in relation to the 
Interim SR 24 project because they would require facilities located outside of the current 
environmentally-cleared footprint.

Therefore, the baseline SR 24 off-site drainage configuration, amended with the relocation of 
Ellsworth Channel at the Airport, was selected to be applied for further hydrologic analysis and 
conceptual hydraulic design. 

4.4 Proposed Conditions for the Interim Project

The East Mesa ADMPU existing condition and ultimate development condition hydrologic 
models for 50-year, 24-hour and 100-year, 24-hour were of particular interest for the Interim SR 
24 analysis. The ultimate condition models were well updated by the ADMPU to reflect 
proposed residential and commercial development in the watershed, and included the SR 24 
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off-site channel. Hence, the ultimate development condition models were taken and revised for 
the hydrologic analysis of the Interim SR 24 Project.

The revisions consisted of:

Reverting the watershed area within Pinal County to undeveloped hydrologic conditions. 
This was achieved by replacing the sub-basin modules from the ultimate development 
models with corresponding ones from the existing condition models, and by removing the 
retention volumes at the sub-basins. These changes are documented in the HEC-1 models 
included in Appendix D;
Evaluating the rate of development within Maricopa County and City of Mesa portion of the 
watershed, based on site development documentation provided by City of Mesa. Figure 10 
presents a schematic of the developments that were reviewed and their location in relation 
to the project. The evaluation considered the rate of development and construction, and 
looked at whether the required retention volume was or is in the process of being 
constructed. From the hydrologic stand point, developments that are fully mass graded but 
only partially constructed were considered at ultimate development. These changes are 
documented in the HEC-1 models included in Appendix D;

Figure 10 – Development Projects within Maricopa County and City of Mesa

Changing some of the routing parameters to reflect channel conditions presented in the 
development plans, as well as modifications of the SR 24 off-site channel. These changes 
are documented in the HEC-1 models included in Appendix D, which includes a schematic 
of the components of the hydrologic model that were revised.
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Three materials were considered for the off-site channel lining: grass, gravel and concrete. Two 
lining materials (gravel and concrete) were used in the hydrologic models for comparison. Minor 
revisions of routing parameters were required to accommodate the two materials.

4.5 Design Criteria

The procedures described in the ADOT Roadway Design Guidelines (RDG) (ADOT, 2014a), 
ADOT Highway Drainage Design Manual, Volume 2, Hydrology (HDDM2) (ADOT, 2014b) and 
ADOT Highway Drainage Design Manual, Volume 3, Hydraulics (HDDM3) (ADOT, 2014c), are 
applicable.

The channel design was based on 50-year, 24-hour peak flows with freeboard. It is desirable to 
adjust the channel longitudinal slope to maintain a subcritical flow regime with a maximum 
Froude number below 0.86; as such, the channel freeboard would be 1 foot. Flow regimes with 
Froude numbers between 0.86 and 1.1 create flow instability and should be avoided.

The channel should convey the 100-year, 24-hour flow with no freeboard and the flow should be 
contained within the ADOT right-of-way.

A trapezoidal channel section is typical, with the bottom sloping 2% to one side when concrete 
lining is used. The minimum width of the channel bottom must accommodate maintenance 
access. The side slopes are no steeper than 2 to 1 horizontal to vertical for concrete lining, and 
no steeper than 3 to 1 horizontal to vertical for gravel lining.

Important feedback was received from the ADOT Maintenance and Construction Districts. 
Concrete-lined channels are preferred because of ease of maintenance, and the conceptual 
design and the cost estimates were developed for such a facility. In addition, multiple access 
ramps are desired at the channel with spacing no larger than one half-mile, and a 15-foot wide 
Operation and Maintenance Road provided on the north side of the channel.

4.6 Proposed Conceptual Design – SR 24 Channel

The channel design was optimized to maintain hydraulic conditions within the design 
parameters described above. In addition, several factors specific to the project were considered:

The Ellsworth Basin was constructed with Interim Phase I of SR 24 as a future off-line 
detention basin designed to control the outfall rate of flows exiting the SR 24 drainage 
channel into Powerline Floodway. The basin would divert channel flows through a lateral 
weir and therefore trim the peak of the flow hydrograph. The SR 24 Gateway Freeway DCR 
(ADOT, 2011) assumed a controlled flow of 1,650 cfs at the channel outfall. As constructed,
the basin has a limited operational volume, which is estimated to approximately 100 acre-
feet;

The Ellsworth Basin may not require a lateral weir during SR 24 Interim Phase II. Under this 
phase, the SR 24 Channel collects only a limited amount of runoff originating from south of 
Powerline Floodway to east of Ironwood Drive, and the 100-year, 24-hour peak flow at 
Ellsworth Road is 1754 cfs (Appendix D). Unsteady flow hydraulic modeling of this scenario 
(Appendix F) shows that the Ellsworth Basin could successfully attenuate the flow below 
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1650 cfs by using 3-36” pipe culverts that operate unrestricted. The culverts could operate in 
conjunction with a future lateral weir that would be required to attenuate the larger peak flow 
when SR 24 and its channel extend east of Ironwood Drive;

According to development plans for PPGN (Wood Patel, 2014), flow in excess of the 100-
year, 24-hour storm event would cross Ellsworth Road and discharge into the Ellsworth 
Basin. This would limit the volume available for channel peak flow attenuation;

An efficient concrete lined channel would convey flow at high velocities accelerating the 
hydrograph. The Ellsworth Basin would fill too quickly and become less effective for peak 
flow attenuation. This condition reinforced the argument of designing the channel for a 
subcritical flow regime, operating at a lower design velocity;

Reducing the design velocity in the channel would require a mild longitudinal grade (in the 
range of 0.15% to 0.17%) which would increase the channel cross section, as well as the 
cost of excavation and concrete lining;

The natural terrain along the channel is several times steeper (up to 0.0049 ft/ft) than the 
mild longitudinal channel slope, which would require a deep channel unless channel steps 
are provided. The stepped channel approach was used, and 2- or 3-foot vertical transitions 
were placed where necessary using 10 to 1 horizontal to vertical slopes at each transition;

The Ellsworth Road RCBC was constructed with the Interim Phase I project and it restricts 
the channel slope to the Powerline Floodway outfall to approximately 0.069%. This slope is 
difficult to construct, but it provides an opportunity for a sediment basin downstream of the 
RCBC;

Provisions were made for in-line sediment basins upstream of the Meridian Road and Signal 
Butte Road culvert crossings, and upstream of the Powerline Floodway confluence. They   
are approximately 60 to 100 feet long, and are created through a 2-foot depression at the 
bottom of the channel; the upstream end of the transition is sloping 10 to 1 to allow access 
and maintenance, while the downstream end is vertical.

The widening of Powerline Floodway was coordinated with the improvements and widening 
due to the relocation of Ellsworth Channel at the Airport. The channel cross-section is similar 
to that presented in the SR 24 Gateway Freeway DCR (ADOT, 2011) (See drainage plans in 
Appendix A), but it is shallower with 2 to 1 side slopes instead of 1.5 to 1. This cross section 
was designed based on FCDMC design peak flow frequency and magnitude requirements 
and it is identical to the section downstream of the new Ellsworth Channel confluence at the 
Airport.

Typical sections and a summary of SR 24 channel dimensions are presented in Appendix A. 
Table 3 provides a summary of channel dimensions and design flow versus capacity. The 
design is documented in the drainage plans in Appendix A, and in the calculations included in
Appendix E.
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Table 3 – Proposed SR 24 Concrete-lined Channel Dimensions and Flows

Channel Reach Channel ID
Design/Check
Flows Q50/Q1001

(cfs)
Bottom Width 

(ft) Depth2 (ft)
Top of Channel
Flow Capacity

(cfs)
Powerline Floodway

Widening B 4400/44003 55 8.04 -

Ellsworth Road to 
Powerline Floodway C 2002/2479 20 9.0 2670

Wlliams Field Road  to 
Ellsworth Road C 1977/2452 20 7.5 2725

Crismon Road to 
Wlliams Field Road D 1329/1630 12 to 20 7.5 2097

Signal Butte Road to 
Crismon Road E 1335/1637 12 7.5 2097

Mountain Road to 
Signal Butte Road F 1173/1440 12 7.0 1815

Meridian Road to 
Mountain Road G 1176/1445 12 7.0 1815

Ironwood Drive to 
Meridian Road H 1166/1432 12 7.0 1815

.

The cross culverts were not revised from the dimensions provided in the SR 24 Gateway 
Freeway DCR (ADOT, 2011).

4.7 Final Design Considerations

Integrating the operation of the SR 24 channel with the Ellsworth Basin and the widened section 
of Powerline Floodway will require modifications to the Basin and the on-site drainage 
infrastructure constructed west of Ellsworth Road. Also, the operation of the Ellsworth Basin will 
change from a water quality treatment basin to a detention basin with a water quality treatment 
component. The following aspects must be considered during final design:

A new 36” bleed-off line to drain Ellsworth Basin to the widened Powerline Floodway. The 
new bleed-off line would run along the south bank of the widened Powerline Floodway and 
take the role of draining the Basin within 36 hours from the existing 18-inch line that drains 
to the retention basin located north of the existing Powerline Flodway. The existing bleed-off
line cannot be maintained because it is in conflict with the proposed SR 24 - Powerline 
Floodway confluence. The confluence requires a deeper cross section than that of the 
current concrete-lined channel. In addition, the capacity of the existing bleed-off line is not 

1 Powerline Floodway is a facility operated by FCDMC. The design flow frequency for flood control 
facilities is the 100-year event.
2 Average depth along the reach.
3 The design flow magnitude requested by FCDMC for the Powerline Floodway Widening is 4,400 cfs.
4 Channel is supercritical; depth of channel was selected to contain most of the velocity head.
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sufficient to drain the larger storm water volumes that Ellsworth Basin would handle under its 
detention role.
Storm drain collector lines that outfall to the Ellsworth Basin from the south and 
southwest must be modified in order to provide water quality treatment. These storm 
drains are in conflict with, and cannot outfall directly to the SR 24 Channel without 
prior water quality treatment. Either the pipes are lowered and use inverted siphons 
to continue discharge into the Ellsworth Basin, or the storm drain system is 
reconfigured to use hydrodynamic separator devices that would be placed before the 
storm drains outfall to the SR 24 Channel. The storm drains that outfall to Ellsworth 
Channel from the east do not require modifications;

Depending on the final thalweg elevation and profile of the widened Powerline 
Flodway, a control structure and energy dissipater will be required downstream of 
SR 24 Channel at the confluence with Powerline Floodway.
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APPENDIX A

PLANS (DCR STAGE - NOT FOR CONSTRUCTION)

















APPENDIX B 

FLOODPLAIN MAPS 







APPENDIX C 

RAINFALL INTENSITY CALCULATIONS (FROM EAST MESA ADMPU) 



NOAA 14 Point Precipitation Values (in inches) for overall EMADMPU study watershed 

(Maricopa and Pinal Counties combined) 

Duration 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year

5 MIN 0.251 0.340 0.408 0.500 0.572 0.645 
10 MIN 0.383 0.518 0.621 0.762 0.871 0.981 
15 MIN 0.474 0.642 0.770 0.944 1.079 1.216 
30 MIN 0.639 0.865 1.037 1.272 1.453 1.638 

1 HOUR 0.791 1.070 1.283 1.574 1.799 2.027 
2 HOUR 0.897 1.193 1.422 1.731 1.971 2.219 
3 HOUR 0.944 1.239 1.472 1.797 2.055 2.324 
6 HOUR 1.126 1.438 1.686 2.025 2.293 2.572 

12 HOUR 1.278 1.611 1.874 2.231 2.505 2.785 
24 HOUR 1.547 1.982 2.330 2.809 3.184 3.579 24 HOUR 3.5793.184

6 HOUR 2.293 2.572

50 Year
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APPENDIX D 

OFF-SITE HYDROLOGY





Date:
Prepared by: F. Braileanu 12/22/2015
Checked by: L. Ferreras 1/11/2016

SR 24 Revised Routes for the INT models using concrete lining

ROUTE FROM TO TIME STEP LENGTH VELOCITY Time Steps
(sec) (ft) (ft/s)
300

E2726A Wlliams Field Road Ellsworth Road 300 6350 10.72 4
E247A2 Ellsworth Road Crismon Road 300 1528 10.35 1
E247A1 Crismon Road Signal Butte Road 300 5594 10 35 4E247A1 Crismon Road Signal Butte Road 300 5594 10.35 4
E1424B Signal Butte Road Mountain Road 300 2461 9.97 2
E1424A Mountain Road Meridian Road 300 2808 9.97 2
E5A14A Meridian Road Ironwood Road 300 6121 9.97 4

Offsite Channel.xlsxRoutes Concrete (Final) Page 1 of 1



1***************************************** ***************************************
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC 1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 04JUL16 TIME 13:51:13 * * (916) 756 1104 *
* * * *
***************************************** ***************************************

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC 1 KNOWN AS 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

1 HEC 1 INPUT PAGE 1

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

1 ID 24INT050IC 100 YEAR, 24 hr Interim Phase II Conditions 2016 07 04
2 ID Assuming concrete lined channel for the following routes:
3 ID E5A14A, E1424A, E1424B, E247A1, E247A2 and E2726A.
4 ID by Parsons Corporation
5 ID
6 ID The model reflects interim drainage conditions for SR 24 and it is based
7 ID on Mesa ADMPU with revisions reflecting development work around the
8 ID corridor.
9 ID This model simulates that the SR 24 corridor extends to Ironwood Dr,
10 ID which would eliminate the need to intercept runoff from subbasins
11 ID E5A, E6A and RTE4E5.
12 ID Therefore, subbasins E5A and E5B, and E6A and E6B were reconfigured to
13 ID match the layout, characteristics and hydrologic connectivity of
14 ID subbasins E5 and E6 in the existing condition model (24EX100). Also,
15 ID diversion DRE6 was reintroduced to simulate the cascading flows
16 ID east of Ironwood Dr.
17 ID
18 ID *********************************************************************
19 ID FUTEMADMP24 20110519 EMADMPU 24 hr Future Conditions 20110519
20 ID Flood Control District of Maricopa County
21 ID 50 YEAR
22 ID 24 Hour Storm
23 ID Unit Hydrograph: S Graph
24 ID 08/05/2011
25 IT 5 0 0 2000
26 IN 15
27 IO 5

*DIAGRAM
*

28 JD 3.184 0.0001
29 PC 0.000 0.002 0.005 0.008 0.011 0.014 0.017 0.020 0.023 0.026
30 PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.060
31 PC 0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095 0.100 0.105
32 PC 0.110 0.115 0.120 0.126 0.133 0.140 0.147 0.155 0.163 0.172
33 PC 0.181 0.191 0.203 0.218 0.236 0.257 0.283 0.387 0.663 0.707
34 PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 0.834 0.842 0.849
35 PC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 0.908
36 PC 0.913 0.918 0.922 0.926 0.930 0.934 0.938 0.942 0.946 0.950
37 PC 0.953 0.956 0.959 0.962 0.965 0.968 0.971 0.974 0.977 0.980
38 PC 0.983 0.986 0.989 0.992 0.995 0.998 1.000
39 JD 3.168 1.0
40 JD 3.104 5.0
41 JD 3.025 10.0
42 JD 2.923 20.0
43 JD 2.866 30.0
44 JD 2.824 40.0
45 JD 2.792 50.0
46 JD 2.770 60.0

*
1 HEC 1 INPUT PAGE 2

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

47 KK P1 BASIN
48 KM
49 KM Used the unit hydrograph for undeveloped conditions
50 KM by Parsons Corporation 2015 11
51 BA 0.387
52 LG 0.35 0.35 3.95 0.47 0
53 UI 0 29 29 99 134 162 189 226 301 369
54 UI 298 248 210 175 144 108 65 50 45 29
55 UI 26 9 9 9 9 9 9 0 0 0
56 UI 0 0 0 0 0 0 0 0 0 0
57 UI 0 0 0 0 0 0 0 0 0 0
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*
58 KM KK DIVP1 DIVERT
59 KM
60 KM Revised by removing the retention to account for undeveloped conditions
61 KM by Parsons Corporation 2015 11

*DT RETP1 29.5 0.0
*DI 0.0 10000.0 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.
*

62 KK DP1PFW DIVERT
63 KM
64 DT DRPFW 0.0 0.0
65 DI 0.0 50.0 100.0 150.0 200.0 250.0 300.0 400.0 500.0 600.0
66 DQ 0.0 10.0 42.0 81.0 123.0 166.0 211.0 301.0 392.0 485.0

*

67 KK P1P2 ROUTE
68 KM
69 KM Revised by using routing for undeveloped conditions
70 KM by Parsons Corporation 2015 11
71 RS 22 FLOW
72 RC 0.045 0.040 0.045 6529 0.0061 5.50
73 RX 0.00 500.00 1000.00 1005.00 1006.00 1010.00 1510.00 2010.00
74 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*

75 KK P2 BASIN
76 KM
77 KM Used the unit hydrograph for undeveloped conditions
78 KM by Parsons Corporation 2015 11
79 BA 0.577
80 LG 0.35 0.35 4.10 0.44 0
81 UI 0 38 38 92 151 187 214 247 287 357
82 UI 476 428 352 306 263 226 190 158 108 67
83 UI 63 55 38 38 14 12 12 12 12 12
84 UI 12 0 0 0 0 0 0 0 0 0
85 UI 0 0 0 0 0 0 0 0 0 0

*
86 KM KK DIVP2 DIVERT
87 KM
88 KM Revised by removing the retention to account for undeveloped conditions
89 KM by Parsons Corporation 2015 11

*DT RETP2 44.3 0.0
*DI 0.0 10000.0 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.
*

1 HEC 1 INPUT PAGE 3

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

90 KK CPP2 COMBINE
91 KM Combine Sub basin P2 and routed flows from sub basin P1
92 HC 2

*

93 KK P2P4 ROUTE
94 KM
95 RS 5 FLOW
96 RC 0.060 0.050 0.060 2856 0.0063 5.00
97 RX 0.00 100.00 110.00 145.00 150.00 200.00 210.00 325.00
98 RY 5.00 5.00 3.00 1.00 1.00 3.00 5.00 5.00

*

99 KK P4 BASIN
100 KM
101 BA 0.497
102 LG 0.25 0.25 5.40 0.27 30
103 UI 0 49 94 206 267 331 431 603 478 383
104 UI 303 239 159 85 75 49 29 15 15 15
105 UI 15 0 0 0 0 0 0 0 0 0
106 UI 0 0 0 0 0 0 0 0 0 0
107 UI 0 0 0 0 0 0 0 0 0 0

*

108 KK DIVP4 DIVERT
109 KM
110 DT RETP4 50.8 0.0
111 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
112 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

113 KK CPP4 COMBINE
114 KM
115 HC 2

*

116 KK P4P6 ROUTE
117 KM
118 RS 6 FLOW
119 RC 0.035 0.050 0.045 3423 0.0053 7.00
120 RX 0.00 10.00 35.00 100.00 105.00 120.00 125.00 140.00
121 RY 5.00 5.00 3.00 1.00 1.00 3.00 5.00 7.00

*

122 KK P6 BASIN
123 KM
124 BA 0.504
125 LG 0.25 0.25 5.20 0.31 31
126 UI 0 39 39 137 182 219 258 310 423 485
127 UI 379 319 266 221 180 126 72 65 49 39
128 UI 23 12 12 12 12 12 0 0 0 0
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129 UI 0 0 0 0 0 0 0 0 0 0
130 UI 0 0 0 0 0 0 0 0 0 0

*
1 HEC 1 INPUT PAGE 4

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

131 KK DIVP6 DIVERT
132 KM
133 DT RETP6 50.4 0.0
134 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
135 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

136 KK CPP6 COMBINE
137 KM
138 HC 2

*

139 KK P6GM8 ROUTE
140 KM
141 RS 3 FLOW
142 RC 0.035 0.030 0.035 2432 0.0019 5.00
143 RX 950.00 989.00 991.00 1003.00 1007.00 1019.00 1021.00 1050.00
144 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

145 KK GM8G10 ROUTE
146 KM
147 RS 3 FLOW
148 RC 0.035 0.035 0.035 2628 0.0051 5.00
149 RX 0.00 500.00 980.00 1003.00 1007.00 1031.00 1511.00 2011.00
150 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.00

*

151 KK DRPFWRETRIEVE
152 KM
153 DR DRPFW

*

154 KK P1PFW ROUTE
155 KM
156 KM Revised by using routing for undeveloped conditions
157 KM by Parsons Corporation 2015 11
158 RS 2 FLOW
159 RC 0.030 0.016 0.030 8110 0.0062 8.00
160 RX 0.00 10.00 11.00 21.00 27.00 37.00 40.00 50.00
161 RY 8.00 8.00 7.50 1.00 1.00 7.50 8.00 8.00

*

162 KK P3 BASIN
163 KM
164 KM Used the unit hydrograph for undeveloped conditions
165 KM by Parsons Corporation 2015 11
166 BA 0.522
167 LG 0.35 0.35 3.95 0.47 0
168 UI 0 27 27 29 91 112 132 149 165 187
169 UI 209 250 317 349 290 251 224 201 175 156
170 UI 136 117 89 61 48 45 43 27 27 25
171 UI 8 8 8 8 8 8 8 8 8 0
172 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

173 KM KK DIVP3 DIVERT
174 KM
175 KM Revised by removing the retention to account for undeveloped conditions
176 KM by Parsons Corporation 2015 11

*DT RETP3 39.9 0.0
*DI 0.0 10000.0 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.
*

177 KK CPP3 COMBINE
178 KM
179 HC 2 0.91

*

180 KK P3P5 ROUTE
181 KM
182 RS 1 FLOW
183 RC 0.030 0.016 0.030 2889 0.0062 8.00
184 RX 0.00 10.00 11.00 21.00 27.00 37.00 40.00 50.00
185 RY 8.00 8.00 7.50 1.00 1.00 7.50 8.00 8.00

*

186 KK P5 BASIN
187 KM
188 BA 0.254
189 LG 0.25 0.25 6.00 0.22 30
190 UI 0 23 40 93 123 149 186 269 264 204
191 UI 167 134 104 64 40 34 23 14 7 7
192 UI 7 7 0 0 0 0 0 0 0 0
193 UI 0 0 0 0 0 0 0 0 0 0
194 UI 0 0 0 0 0 0 0 0 0 0

*

195 KK DIVP5 DIVERT
196 KM
197 DT RETP5 17.4 0.0
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198 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
199 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

200 KK CPP5 COMBINE
201 KM
202 HC 2

*

203 KK P5P7 ROUTE
204 KM Powerline Floodway
205 RS 1 FLOW
206 RC 0.030 0.016 0.030 3146 0.0057 8.00
207 RX 0.00 10.00 11.00 21.00 27.00 37.00 40.00 50.00
208 RY 8.00 8.00 7.50 1.00 1.00 7.50 8.00 8.00

*
1 HEC 1 INPUT PAGE 6

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

209 KK P7 BASIN
210 KM
211 BA 0.429
212 LG 0.25 0.19 6.60 0.17 30
213 UI 0 40 71 163 214 260 328 478 436 341
214 UI 276 220 170 94 68 52 40 16 12 12
215 UI 12 12 0 0 0 0 0 0 0 0
216 UI 0 0 0 0 0 0 0 0 0 0
217 UI 0 0 0 0 0 0 0 0 0 0

*

218 KK DIVP7 DIVERT
219 KM
220 DT RETP7 31.0 0.0
221 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
222 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

223 KK CPP7 COMBINE
224 KM
225 HC 3 3.17

*

226 KK P7GM14 ROUTE
227 KM
228 RS 9 FLOW
229 RC 0.025 0.016 0.025 10659 0.0036 7.00
230 RX 0.00 14.50 16.00 24.60 32.60 41.20 42.70 57.20
231 RY 7.00 7.00 6.00 0.25 0.25 6.00 7.00 7.00

*

232 KK GM1 BASIN
233 KM
234 BA 0.345
235 LG 0.10 0.15 8.00 0.13 5
236 UI 0 38 93 178 228 297 447 394 303 232
237 UI 175 98 64 45 30 12 12 12 12 0
238 UI 0 0 0 0 0 0 0 0 0 0
239 UI 0 0 0 0 0 0 0 0 0 0
240 UI 0 0 0 0 0 0 0 0 0 0

*

241 KK GM2 BASIN
242 KM
243 BA 0.683
244 LG 0.20 0.25 6.00 0.23 48
245 UI 0 104 415 625 942 1178 805 560 298 165
246 UI 96 32 32 32 0 0 0 0 0 0
247 UI 0 0 0 0 0 0 0 0 0 0
248 UI 0 0 0 0 0 0 0 0 0 0
249 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

250 KK GM3 BASIN
251 KM
252 BA 0.288
253 LG 0.13 0.15 8.80 0.08 71
254 UI 0 279 882 743 244 57 0 0 0 0
255 UI 0 0 0 0 0 0 0 0 0 0
256 UI 0 0 0 0 0 0 0 0 0 0
257 UI 0 0 0 0 0 0 0 0 0 0
258 UI 0 0 0 0 0 0 0 0 0 0

*

259 KK CPG123 COMBINE
260 KM
261 HC 3

*

262 KK DIVG1 DIVERT
263 KM
264 DT RETG1 102.1 0.0
265 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
266 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

267 KK GM1T5 ROUTE
268 KM
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269 RS 1 FLOW
270 RC 0.040 0.035 0.040 2680 0.0050 5.00
271 RX 0.00 5.00 10.00 22.00 33.00 45.00 50.00 55.00
272 RY 5.00 4.50 4.00 1.00 1.00 4.00 4.50 5.00

*

273 KK GM5 BASIN
274 KM
275 BA 0.176
276 LG 0.11 0.13 10.10 0.05 60
277 UI 0 68 210 385 353 206 81 36 12 12
278 UI 0 0 0 0 0 0 0 0 0 0
279 UI 0 0 0 0 0 0 0 0 0 0
280 UI 0 0 0 0 0 0 0 0 0 0
281 UI 0 0 0 0 0 0 0 0 0 0

*

282 KK DIVG5 DIVERT
283 KM
284 DT RETG5 13.6 0.0
285 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
286 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 8

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

287 KK CPG5 COMBINE
288 KM
289 HC 2

*

290 KK GM5T7 ROUTE
291 KM
292 RS 3 FLOW
293 RC 0.032 0.032 0.032 3745 0.0020 5.50
294 RX 0.00 5.00 10.00 24.00 44.00 58.00 63.00 68.00
295 RY 5.50 5.00 4.50 1.00 1.00 4.50 5.00 5.50

*

296 KK GM6 BASIN
297 KM
298 BA 0.368
299 LG 0.25 0.15 8.00 0.10 38
300 UI 0 240 705 1079 558 177 55 32 0 0
301 UI 0 0 0 0 0 0 0 0 0 0
302 UI 0 0 0 0 0 0 0 0 0 0
303 UI 0 0 0 0 0 0 0 0 0 0
304 UI 0 0 0 0 0 0 0 0 0 0

*

305 KK DIVG6 DIVERT
306 KM
307 DT RETG6 26.8 0.0
308 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
309 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

310 KK GM7 BASIN
311 KM
312 BA 0.216
313 LG 0.14 0.19 6.60 0.21 16
314 UI 0 29 95 155 208 328 286 209 152 88
315 UI 49 32 15 9 9 9 0 0 0 0
316 UI 0 0 0 0 0 0 0 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 KK DIVG7 DIVERT
320 KM
321 DT RETG7 14.6 0.0
322 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
323 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 9

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

324 KK CPG7A COMBINE
325 KM
326 HC 2

*

327 KK CPG7B COMBINE
328 KM
329 HC 2

*

330 KK GM7T9 ROUTE
331 KM
332 RS 1 FLOW
333 RC 0.032 0.032 0.032 2140 0.0020 5.50
334 RX 0.00 5.00 10.00 24.00 44.00 58.00 63.00 68.00
335 RY 5.50 5.00 4.50 1.00 1.00 4.50 5.00 5.50

*

336 KK GM8 BASIN
337 KM
338 BA 0.558
339 LG 0.24 0.25 5.60 0.27 43
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340 UI 0 82 310 473 681 964 681 481 306 140
341 UI 94 41 25 25 0 0 0 0 0 0
342 UI 0 0 0 0 0 0 0 0 0 0
343 UI 0 0 0 0 0 0 0 0 0 0
344 UI 0 0 0 0 0 0 0 0 0 0

*

345 KK DIVG8 DIVERT
346 KM
347 DT RETG8 40.1 0.0
348 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
349 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

350 KK GM9 BASIN
351 KM
352 BA 0.095
353 LG 0.16 0.25 5.40 0.32 22
354 UI 0 69 206 278 127 39 10 0 0 0
355 UI 0 0 0 0 0 0 0 0 0 0
356 UI 0 0 0 0 0 0 0 0 0 0
357 UI 0 0 0 0 0 0 0 0 0 0
358 UI 0 0 0 0 0 0 0 0 0 0

*

359 KK DIVG9 DIVERT
360 KM
361 DT RETG9 6.7 0.0
362 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
363 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 10

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

364 KK CPG9A COMBINE
365 KM
366 HC 2

*

367 KK GM10 BASIN
368 KM
369 BA 0.280
370 LG 0.23 0.17 6.80 0.17 40
371 UI 0 38 131 210 285 447 362 265 188 98
372 UI 62 38 13 12 12 0 0 0 0 0
373 UI 0 0 0 0 0 0 0 0 0 0
374 UI 0 0 0 0 0 0 0 0 0 0
375 UI 0 0 0 0 0 0 0 0 0 0

*

376 KK DIVG10 DIVERT
377 KM
378 DT RETG10 17.5 0.0
379 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
380 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

381 KK GM11 BASIN
382 KM
383 BA 0.075
384 LG 0.19 0.25 4.00 0.63 30
385 UI 0 23 75 125 162 101 54 23 10 5
386 UI 5 0 0 0 0 0 0 0 0 0
387 UI 0 0 0 0 0 0 0 0 0 0
388 UI 0 0 0 0 0 0 0 0 0 0
389 UI 0 0 0 0 0 0 0 0 0 0

*

390 KK DIVG11 DIVERT
391 KM
392 DT RETG11 5.4 0.0
393 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
394 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

395 KK CPG11 COMBINE
396 KM
397 HC 2

*

398 KK CPG9B COMBINE
399 KM
400 HC 3

*
1 HEC 1 INPUT PAGE 11

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

401 KK GM9T14 ROUTE
402 KM
403 RS 3 FLOW
404 RC 0.032 0.032 0.032 3560 0.0020 6.00
405 RX 0.00 15.00 20.00 34.00 46.00 60.00 65.00 80.00
406 RY 6.00 5.00 4.50 1.00 1.00 4.50 5.00 6.00

*

407 KK GM12 BASIN
408 KM
409 BA 0.118
410 LG 0.10 0.15 8.80 0.09 78
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411 UI 0 129 402 284 76 17 0 0 0 0
412 UI 0 0 0 0 0 0 0 0 0 0
413 UI 0 0 0 0 0 0 0 0 0 0
414 UI 0 0 0 0 0 0 0 0 0 0
415 UI 0 0 0 0 0 0 0 0 0 0

*

416 KK DIVG12 DIVERT
417 KM
418 DT RETG12 9.4 0.0
419 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
420 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

421 KK G12T13 ROUTE
422 KM
423 RS 2 FLOW
424 RC 0.032 0.032 0.032 4000 0.0042 6.00
425 RX 950.00 985.00 995.00 1003.00 1005.00 1013.00 1023.00 1068.00
426 RY 6.00 5.50 5.00 1.00 1.00 5.00 5.50 6.00

*

427 KK GM13 BASIN
428 KM
429 BA 0.292
430 LG 0.23 0.25 5.60 0.27 49
431 UI 0 256 804 796 294 78 29 0 0 0
432 UI 0 0 0 0 0 0 0 0 0 0
433 UI 0 0 0 0 0 0 0 0 0 0
434 UI 0 0 0 0 0 0 0 0 0 0
435 UI 0 0 0 0 0 0 0 0 0 0

*

436 KK DIVG13 DIVERT
437 KM
438 DT RETG13 22.6 0.0
439 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
440 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 12

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

441 KK CPG13 COMBINE
442 KM
443 HC 2

*

444 KK G13T14 ROUTE
445 KM
446 RS 1 FLOW
447 RC 0.032 0.018 0.032 1320 0.0030 3.50
448 RX 0.00 5.00 12.00 15.00 65.00 68.00 135.00 140.00
449 RY 3.50 3.00 2.50 1.00 1.00 2.50 3.00 3.50

*

450 KK GM14 BASIN
451 KM
452 BA 0.347
453 LG 0.17 0.25 4.55 0.44 56
454 UI 0 211 619 1004 558 194 62 29 0 0
455 UI 0 0 0 0 0 0 0 0 0 0
456 UI 0 0 0 0 0 0 0 0 0 0
457 UI 0 0 0 0 0 0 0 0 0 0
458 UI 0 0 0 0 0 0 0 0 0 0

*

459 KK DIVG14 DIVERT
460 KM
461 DT RETG14 25.6 0.0
462 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
463 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

464 KK CPG14A COMBINE
465 KM
466 HC 2

*

467 KK CPG14B COMBINE
468 KM
469 HC 2

*

470 KK CPG14C COMBINE
471 KM
472 HC 2

*

473 KK G14E26 ROUTE
474 KM
475 RS 1 FLOW
476 RC 0.025 0.015 0.025 1450 0.0045 9.00
477 RX 0.00 13.00 15.30 25.00 33.00 42.70 45.00 58.00
478 RY 9.00 9.00 7.50 1.00 1.00 7.50 9.00 9.00

*
479 KM

1 HEC 1 INPUT PAGE 13

LINE ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10
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480 KK E1 BASIN
481 KM
482 BA 0.886
483 LG 0.35 0.35 3.95 0.47 0
484 UI 0 55 55 115 203 259 301 338 392 455
485 UI 596 700 574 488 430 369 320 273 228 162
486 UI 96 92 88 55 55 34 17 17 17 17
487 UI 17 17 17 0 0 0 0 0 0 0
488 UI 0 0 0 0 0 0 0 0 0 0

*
489 KM KK DIVE1 DIVERT
490 KM
491 KM Revised by removing the retention to account for undeveloped conditions
492 KM by Parsons Corporation 2015 11

*DT RETE1 67.6 0.0
*DI 0.0 10000.0 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.
*

493 KK DE1S DIVERT
494 KM
495 DT DRE2 0.0 0.0
496 DI 0.0 88.0 176.0 264.0 352.0 440.0 528.0 0.0 0.0 0.0
497 DQ 0.0 58.0 126.0 201.0 277.0 355.0 434.0 0.0 0.0 0.0

*

498 KK E1E10 ROUTE
499 KM
500 KM Revised by using routing for undeveloped conditions
501 KM by Parsons Corporation 2015 11
502 RS 26 FLOW
503 RC 0.060 0.050 0.060 7806 0.0063 5.00
504 RX 0.00 500.00 1000.00 1003.00 1007.00 1011.00 1511.00 2011.00
505 RY 5.00 4.50 4.00 1.00 1.00 3.00 3.50 4.00

*

506 KK E10 BASIN
507 KM
508 KM Used the unit hydrograph for undeveloped conditions
509 KM by Parsons Corporation 2015 11
510 BA 0.823
511 LG 0.35 0.35 3.95 0.47 0
512 UI 0 47 47 79 167 211 246 276 312 358
513 UI 427 556 592 483 418 373 322 283 243 211
514 UI 157 105 83 77 65 47 47 24 14 14
515 UI 14 14 14 14 14 14 0 0 0 0
516 UI 0 0 0 0 0 0 0 0 0 0

*
517 KM KKDIVE10 DIVERT
518 KM
519 KM Revised by removing the retention to account for undeveloped conditions
520 KM by Parsons Corporation 2015 11
521 KM DTRETE10 62.9 0.0
522 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1 HEC 1 INPUT PAGE 14

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

523 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
*

524 KK CPE10 COMBINE
525 KM
526 HC 2

*

527 KK E10E17 ROUTE
528 KM
529 KM Buildout routing steps reduced from 5 to 3 through the interim condition
530 KM by Parsons Corporation 2015 11
531 RS 3 FLOW
532 RC 0.045 0.035 0.045 3407 0.0048 5.00
533 RX 0.00 100.00 110.00 145.00 150.00 200.00 210.00 325.00
534 RY 5.00 5.00 3.00 1.00 1.00 3.00 5.00 5.00

*

535 KK E17 BASIN
536 KM
537 KM Gila River Ranches Unit 3
538 KM Buildout conditions existent through the interim condition
539 KM
540 KM Kieghley Place
541 KM Buildout conditions assumed through the interim condition
542 KM by Parsons Corporation 2015 11
543 BA 0.271
544 LG 0.26 0.25 5.00 0.33 29
545 UI 0 27 55 118 153 190 260 331 254 204
546 UI 160 123 71 46 36 27 9 8 8 8
547 UI 8 0 0 0 0 0 0 0 0 0
548 UI 0 0 0 0 0 0 0 0 0 0
549 UI 0 0 0 0 0 0 0 0 0 0

*

550 KK DIVE17 DIVERT
551 KM
552 KM Buildout retention in place through the interim condition
553 KM by Parsons Corporation 2015 11
554 DT RETE17 18.0 0.0
555 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
556 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

557 KK CPE17 COMBINE
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558 KM
559 HC 2

*

560 KK E17E21 ROUTE
561 KM
562 KM Buildout routing steps kept at 4
563 KM by Parsons Corporation 2015 11
564 RS 4 FLOW
565 RC 0.030 0.045 0.030 2832 0.0042 1440.20

1 HEC 1 INPUT PAGE 15

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

566 RX 0.00 90.00 100.00 115.00 180.00 195.00 255.00 260.00
567 RY 1440.0 1439.90 1439.80 1438.00 1438.00 1440.00 1440.10 1440.20

*

568 KK E21 BASIN
569 KM
570 KM Mountain Horizons
571 KM Buildout conditions assumed through the interim condition
572 KM by Parsons Corporation 2015 11
573 BA 0.311
574 LG 0.25 0.25 6.00 0.22 30
575 UI 0 30 56 125 162 199 257 368 305 243
576 UI 193 153 108 59 49 31 24 9 9 9
577 UI 9 0 0 0 0 0 0 0 0 0
578 UI 0 0 0 0 0 0 0 0 0 0
579 UI 0 0 0 0 0 0 0 0 0 0

*

580 KK DIVE21 DIVERT
581 KM
582 KM Buildout retention in place through the interim condition
583 KM by Parsons Corporation 2015 11
584 DT RETE21 20.3 0.0
585 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
586 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

587 KK CPE21A COMBINE
588 KM
589 HC 2

*

590 KK E21G20 ROUTE
591 KM
592 RS 1 FLOW
593 RC 0.032 0.032 0.032 1655 0.0036 5.50
594 RX 0.00 5.00 10.00 24.00 34.00 48.00 53.00 58.00
595 RY 5.50 5.00 4.50 1.00 1.00 4.50 5.00 5.50

*
596 KM

597 KK DRE2RETRIEVE
598 KM
599 DR DRE2

*

600 KK RTE1E2 ROUTE
601 KM
602 KM Revised by using routing for undeveloped conditions
603 KM by Parsons Corporation 2015 11
604 RS 4 FLOW
605 RC 0.035 0.030 0.025 4100 0.0035 6.00
606 RX 0.00 100.00 700.00 1050.00 1090.00 1110.00 1140.00 1240.00
607 RY 6.00 6.00 4.00 1.00 1.00 5.00 6.00 6.00

*
1 HEC 1 INPUT PAGE 16

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

608 KK E2 BASIN
609 KM
610 KM Used the unit hydrograph for undeveloped conditions
611 KM by Parsons Corporation 2015 11
612 BA 0.779
613 LG 0.35 0.35 4.25 0.41 0
614 UI 0 45 45 77 159 202 234 263 298 342
615 UI 412 536 556 456 394 352 304 267 228 196
616 UI 145 95 78 74 58 45 45 19 14 14
617 UI 14 14 14 14 14 0 0 0 0 0
618 UI 0 0 0 0 0 0 0 0 0 0

*
619 KM KK DIVE2 DIVERT
620 KM
621 KM Revised by removing the retention to account for undeveloped conditions
622 KM by Parsons Corporation 2015 11

*DT RETE2 60.4 0.0
*DI 0.0 10000.0 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.
*

623 KK CPE2 COMBINE
624 KM
625 HC 2 1.67

*

626 KK DE2S DIVERT
627 KM
628 DT DRE3 0.0 0.0
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629 DI 0.0 135.0 279.0 431.0 583.0 738.0 894.0 0.0 0.0 0.0
630 DQ 0.0 15.0 121.0 243.0 370.0 504.0 636.0 0.0 0.0 0.0

*

631 KK E2E11 ROUTE
632 KM
633 KM Revised by using routing for undeveloped conditions
634 KM by Parsons Corporation 2015 11
635 RS 34 FLOW
636 RC 0.055 0.045 0.055 9374 0.0052 5.00
637 RX 0.00 500.00 1000.00 1005.00 1006.00 1010.00 1510.00 2010.00
638 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*

639 KK E11 BASIN
640 KM
641 KM Used the unit hydrograph for undeveloped conditions
642 KM by Parsons Corporation 2015 11
643 BA 0.600
644 LG 0.35 0.35 3.95 0.47 0
645 UI 0 37 37 76 135 174 201 226 261 303
646 UI 394 472 392 332 293 252 220 186 157 114
647 UI 70 63 60 39 37 28 11 11 11 11
648 UI 11 11 11 0 0 0 0 0 0 0
649 UI 0 0 0 0 0 0 0 0 0 0

*
1 HEC 1 INPUT PAGE 17

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

650 KM KKDIVE11 DIVERT
651 KM
652 KM Revised by removing the retention to account for undeveloped conditions
653 KM by Parsons Corporation 2015 11
654 KM DTRETE11 45.8 0.0
655 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
656 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*

657 KK CPE11 COMBINE
658 KM
659 HC 2

*

660 KK E11E18 ROUTE
661 KM
662 KM Buildout routing steps reduced from 22 to 9 through the interim condition
663 KM by Parsons Corporation 2015 11
664 RS 9 FLOW
665 RC 0.045 0.040 0.045 3164 0.0044 5.50
666 RX 0.00 500.00 1000.00 1005.00 1006.00 1010.00 1510.00 2010.00
667 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*

668 KK E18 BASIN
669 KM
670 KM Rancho Apache
671 KM Existing and Buildout conditions are the same
672 KM by Parsons Corporation 2015 11
673 BA 0.224
674 LG 0.30 0.15 7.00 0.14 16
675 UI 0 30 103 166 224 352 291 213 153 82
676 UI 51 30 12 9 9 0 0 0 0 0
677 UI 0 0 0 0 0 0 0 0 0 0
678 UI 0 0 0 0 0 0 0 0 0 0
679 UI 0 0 0 0 0 0 0 0 0 0

*

680 KK DIVE18 DIVERT
681 KM
682 DT RETE18 0.3 0.0
683 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
684 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

685 KK CPE18 COMBINE
686 KM
687 HC 2

*
1 HEC 1 INPUT PAGE 18

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

688 KK E18E21 ROUTE
689 KM
690 KM Buildout routing steps unchanged
691 KM by Parsons Corporation 2015 11
692 RS 2 FLOW
693 RC 0.035 0.040 0.045 2664 0.0053 5.00
694 RX 0.00 15.00 50.00 60.00 100.00 110.00 290.00 300.00
695 RY 3.50 3.00 3.00 1.00 1.00 3.00 3.00 5.00

*

696 KK CPE21B COMBINE
697 KM
698 HC 2 3.90

*

699 KK G20G21 ROUTE
700 KM
701 KM
702 RS 2 FLOW
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703 RC 0.032 0.032 0.032 1901 0.0021 5.50
704 RX 0.00 1.00 5.00 24.00 124.00 138.00 143.00 148.00
705 RY 5.50 5.00 4.50 1.00 1.00 4.50 5.00 5.50

*
706 KM

707 KK DRE3RETRIEVE
708 KM
709 DR DRE3

*

710 KK RTE2E3 ROUTE
711 KM
712 KM Revised by using routing for undeveloped conditions
713 KM by Parsons Corporation 2015 11
714 RS 4 FLOW
715 RC 0.035 0.030 0.025 3678 0.0035 6.00
716 RX 0.00 100.00 700.00 1050.00 1090.00 1110.00 1140.00 1240.00
717 RY 6.00 6.00 4.00 1.00 1.00 5.00 6.00 6.00

*

718 KK E3 BASIN
719 KM
720 KM Used the unit hydrograph for undeveloped conditions
721 KM by Parsons Corporation 2015 11
722 BA 2.234
723 LG 0.35 0.35 4.60 0.33 0
724 UI 0 91 91 91 136 303 356 427 467 510
725 UI 552 605 672 731 857 1035 1206 1075 936 840
726 UI 769 712 638 576 531 468 432 369 285 220
727 UI 162 158 150 150 92 91 91 79 28 28
728 UI 28 28 28 28 28 28 28 28 28 28
729 UI 0 0 0 0 0 0 0 0 0 0

*
730 KM KK DIVE3 DIVERT

1 HEC 1 INPUT PAGE 19

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

731 KM
732 KM Revised by removing the retention to account for undeveloped conditions
733 KM by Parsons Corporation 2015 11

*DT RETE3 178.6 0.0
*DI 0.0 10000.0 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.
*

734 KK E2SE3 COMBINE
735 KM
736 HC 2 3.9

*

737 KK DE3S DIVERT
738 KM
739 DT DRE4N 0.0 0.0
740 DI 0.0 192.0 476.0 774.0 1079.0 1390.0 1699.0 0.0 0.0 0.0
741 DQ 0.0 5.0 197.0 415.0 656.0 912.0 1175.0 0.0 0.0 0.0

*

742 KK E3E12 ROUTE
743 KM
744 KM Revised by using routing for undeveloped conditions
745 KM by Parsons Corporation 2015 11
746 RS 15 FLOW
747 RC 0.060 0.050 0.060 4852 0.0054 5.50
748 RX 0.00 500.00 980.00 1003.00 1007.00 1031.00 1511.00 2011.00
749 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

750 KK E12 BASIN
751 KM
752 KM Used the unit hydrograph for undeveloped conditions.
753 KM by Parsons Corporation 2015 11
754 BA 0.573
755 LG 0.35 0.35 4.60 0.33 0
756 UI 0 32 32 49 112 140 164 184 208 237
757 UI 275 354 415 346 296 263 232 202 177 154
758 UI 126 89 57 55 53 35 32 30 10 10
759 UI 10 10 10 10 10 10 0 0 0 0
760 UI 0 0 0 0 0 0 0 0 0 0

*
761 KM KKDIVE12 DIVERT
762 KM
763 KM Revised by removing the retention to account for undeveloped conditions
764 KM by Parsons Corporation 2015 11
765 KM DTRETE12 43.7 0.0
766 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
767 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*
1 HEC 1 INPUT PAGE 20

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

768 KK CPE12 COMBINE
769 KM
770 HC 2

*

771 KK E12E19 ROUTE
772 KM
773 KM Buildout routing steps kept at 9 through the interim condition
774 KM by Parsons Corporation 2015 11
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775 RS 9 FLOW
776 RC 0.060 0.055 0.060 2707 0.0052 5.50
777 RX 0.00 500.00 980.00 1003.00 1007.00 1031.00 1511.00 2011.00
778 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

779 KK E19 BASIN
780 KM
781 KM Part of Superstition View
782 KM Existing conditions assumed through the interim condition
783 KM by Parsons Corporation 2015 11
784 BA 0.135
785 LG 0.30 0.15 8.00 0.10 15
786 UI 0 35 119 186 288 194 122 51 29 9
787 UI 8 0 0 0 0 0 0 0 0 0
788 UI 0 0 0 0 0 0 0 0 0 0
789 UI 0 0 0 0 0 0 0 0 0 0
790 UI 0 0 0 0 0 0 0 0 0 0

*
791 KM KKDIVE19 DIVERT
792 KM
793 KM Revised by removing the retention to account for undeveloped conditions
794 KM by Parsons Corporation 2015 11
795 KM DTRETE19 0.2 0.0
796 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
797 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*

798 KK CPE19 COMBINE
799 KM
800 HC 2

*

801 KK E1922E ROUTE
802 KM
803 KM No change between existing (pre buildup) and buildup conditions
804 KM by Parsons Corporation 2015 11
805 RS 4 FLOW
806 RC 0.050 0.040 0.050 1912 0.0042 10.00
807 RX 0.00 500.00 980.00 1003.00 1007.00 1031.00 1511.00 2011.00
808 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*
1 HEC 1 INPUT PAGE 21

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

809 KK 22E BASIN
810 KM
811 KM Used the unit hydrograph for existing (partially developed) conditions.
812 KM by Parsons Corporation 2015 11
813 BA 0.089
814 LG 0.31 0.19 8.40 0.08 11
815 UI 0 19 69 104 173 137 91 48 24 12
816 UI 5 5 0 0 0 0 0 0 0 0
817 UI 0 0 0 0 0 0 0 0 0 0
818 UI 0 0 0 0 0 0 0 0 0 0
819 UI 0 0 0 0 0 0 0 0 0 0

*
820 KM KKDIV22E DIVERT
821 KM
822 KM Revised by removing the retention to account for undeveloped conditions
823 KM by Parsons Corporation 2015 11
824 KM DTRET22E 7.8 0.0
825 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
826 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*

827 KK E20 BASIN
828 KM
829 KM Used the unit hydrograph for existing (partially developed) conditions.
830 KM by Parsons Corporation 2015 11
831 BA 0.169
832 LG 0.32 0.28 4.50 0.35 10
833 UI 0 17 33 72 93 115 153 206 161 129
834 UI 102 79 50 29 24 17 8 5 5 5
835 UI 5 0 0 0 0 0 0 0 0 0
836 UI 0 0 0 0 0 0 0 0 0 0
837 UI 0 0 0 0 0 0 0 0 0 0

*
838 KM KKDIVE20 DIVERT
839 KM
840 KM Revised by removing the retention to account for existing (pre buildout)
841 KM conditions
842 KM by Parsons Corporation 2015 11
843 KM DTRETE20 3.2 0.0
844 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
845 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*

846 KK E2022E ROUTE
847 KM
848 KM Revised by using routing for existing (pre buildout) conditions
849 KM by Parsons Corporation 2015 11
850 RS 3 FLOW
851 RC 0.045 0.035 0.045 1115 0.0054 10.00
852 RX 0.00 500.00 1000.00 1005.00 1007.00 1010.00 1511.00 2011.00
853 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*
1 HEC 1 INPUT PAGE 22

LINE ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10
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854 KK CP22E COMBINE
855 KM
856 HC 3

*

857 KK 22EE22 ROUTE
858 KM
859 RS 1 FLOW
860 RC 0.045 0.040 0.045 1740 0.0046 10.00
861 RX 950.00 973.00 993.00 1005.00 1013.00 1025.00 1045.00 1055.00
862 RY 5.00 4.50 4.00 1.00 1.00 4.00 4.50 5.00

*

863 KK E22 BASIN
864 KM
865 KM Revised by using the unit hydrograph for undeveloped conditions
866 KM by Parsons Corporation 2015 11
867 BA 0.158
868 LG 0.35 0.32 7.60 0.10 1
869 UI 0 18 18 58 81 99 114 136 171 232
870 UI 200 164 141 117 98 80 55 32 30 23
871 UI 18 12 6 6 6 6 6 6 0 0
872 UI 0 0 0 0 0 0 0 0 0 0
873 UI 0 0 0 0 0 0 0 0 0 0

*
874 KM KKDIVE22 DIVERT
875 KM
876 KM Revised by removing the retention to account for undeveloped conditions
877 KM by Parsons Corporation 2015 11
878 KM DTRETE22 13.8 0.0
879 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
880 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*

881 KK CPE22 COMBINE
882 KM
883 HC 3 7.25

*

884 KK E22G22 ROUTE
885 KM
886 RS 3 FLOW
887 RC 0.040 0.050 0.040 4418 0.0043 8.00
888 RX 720.00 750.00 785.00 805.00 845.00 865.00 880.00 910.00
889 RY 8.00 7.00 6.00 1.00 1.00 6.00 7.00 8.00

*

890 KK GM21 BASIN
891 KM
892 BA 0.210
893 LG 0.10 0.15 7.30 0.14 75
894 UI 0 51 176 272 437 309 200 90 49 19
895 UI 12 12 0 0 0 0 0 0 0 0
896 UI 0 0 0 0 0 0 0 0 0 0

1 HEC 1 INPUT PAGE 23

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

897 UI 0 0 0 0 0 0 0 0 0 0
898 UI 0 0 0 0 0 0 0 0 0 0

*

899 KK DIVG21 DIVERT
900 KM
901 DT RETG21 17.3 0.0
902 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
903 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

904 KK G21T22 ROUTE
905 KM
906 RS 1 FLOW
907 RC 0.032 0.008 0.032 1500 0.0020 3.00
908 RX 0.00 2.00 4.00 6.00 60.00 62.00 64.00 66.00
909 RY 3.00 2.50 2.00 1.00 1.00 2.00 2.50 3.00

*

910 KK GM22 BASIN
911 KM
912 BA 0.095
913 LG 0.10 0.15 8.80 0.08 79
914 UI 0 67 197 280 134 40 11 0 0 0
915 UI 0 0 0 0 0 0 0 0 0 0
916 UI 0 0 0 0 0 0 0 0 0 0
917 UI 0 0 0 0 0 0 0 0 0 0
918 UI 0 0 0 0 0 0 0 0 0 0

*

919 KK DIVG22 DIVERT
920 KM
921 DT RETG22 8.0 0.0
922 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
923 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

924 KK CPG22A COMBINE
925 KM
926 HC 2

*

927 KK GM16 BASIN
928 KM
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929 BA 0.069
930 LG 0.26 0.25 4.50 0.48 44
931 UI 0 10 38 59 84 119 84 59 38 17
932 UI 12 5 3 3 0 0 0 0 0 0
933 UI 0 0 0 0 0 0 0 0 0 0
934 UI 0 0 0 0 0 0 0 0 0 0
935 UI 0 0 0 0 0 0 0 0 0 0

*
1 HEC 1 INPUT PAGE 24

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

936 KK DIVG16 DIVERT
937 KM
938 DT RETG16 4.9 0.0
939 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
940 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

941 KK G16T19 ROUTE
942 KM
943 RS 2 FLOW
944 RC 0.032 0.016 0.032 1200 0.0020 3.00
945 RX 0.00 2.00 4.00 6.00 60.00 62.00 64.00 66.00
946 RY 3.00 2.50 2.00 1.00 1.00 2.00 2.50 3.00

*

947 KK GM18 BASIN
948 KM
949 BA 0.173
950 LG 0.25 0.25 5.30 0.29 44
951 UI 0 39 137 209 346 262 172 87 44 21
952 UI 9 9 0 0 0 0 0 0 0 0
953 UI 0 0 0 0 0 0 0 0 0 0
954 UI 0 0 0 0 0 0 0 0 0 0
955 UI 0 0 0 0 0 0 0 0 0 0

*

956 KK DIVG18 DIVERT
957 KM
958 DT RETG18 12.4 0.0
959 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
960 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

961 KK CPG18 COMBINE
962 KM
963 HC 2

*

964 KK GM19 BASIN
965 KM
966 BA 0.085
967 LG 0.17 0.15 7.60 0.14 22
968 UI 0 52 152 246 137 48 15 7 0 0
969 UI 0 0 0 0 0 0 0 0 0 0
970 UI 0 0 0 0 0 0 0 0 0 0
971 UI 0 0 0 0 0 0 0 0 0 0
972 UI 0 0 0 0 0 0 0 0 0 0

*
1 HEC 1 INPUT PAGE 25

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

973 KK DIVG19 DIVERT
974 KM
975 DT RETG19 5.5 0.0
976 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
977 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

978 KK CPG19A COMBINE
979 KM
980 HC 2

*

981 KK GM20 BASIN
982 KM
983 BA 0.183
984 LG 0.25 0.15 8.80 0.07 44
985 UI 0 72 224 413 362 209 80 33 13 0
986 UI 0 0 0 0 0 0 0 0 0 0
987 UI 0 0 0 0 0 0 0 0 0 0
988 UI 0 0 0 0 0 0 0 0 0 0
989 UI 0 0 0 0 0 0 0 0 0 0

*

990 KK DIVG20 DIVERT
991 KM
992 DT RETG20 14.5 0.0
993 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
994 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

995 KK CPG19B COMBINE
996 KM
997 HC 2

*

998 KK CPG22B COMBINE
999 KM
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1000 KM Modified to combining 3 hydrographs instead of 2 due to adding CPG19B
1001 KM by Parsons Corporation 2015 02
1002 HC 3

*

1003 KK G22E26 ROUTE
1004 KM
1005 RS 2 FLOW
1006 RC 0.040 0.030 0.040 2939 0.0031 8.00
1007 RX 0.00 500.00 800.00 805.00 820.00 825.00 1125.00 1625.00
1008 RY 8.00 7.00 6.00 1.00 1.00 6.00 7.00 8.00

*
1009 KM

1 HEC 1 INPUT PAGE 26

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

1010 KK DRE4NRETRIEVE
1011 KM
1012 DR DRE4N

*

1013 KK RTE3E4 ROUTE
1014 KM
1015 KM Revised by using routing for undeveloped conditions
1016 KM by Parsons Corporation 2015 11
1017 RS 2 FLOW
1018 RC 0.035 0.030 0.025 2000 0.0035 6.00
1019 RX 0.00 100.00 700.00 1050.00 1090.00 1110.00 1140.00 1240.00
1020 RY 0.00 6.00 4.00 1.00 1.00 5.00 6.00 6.00

*

1021 KK E4N BASIN
1022 KM
1023 KM Used the unit hydrograph for undeveloped conditions
1024 KM by Parsons Corporation 2015 11
1025 BA 0.307
1026 LG 0.35 0.35 3.95 0.47 0
1027 UI 0 18 18 30 63 80 93 104 118 135
1028 UI 163 213 219 179 155 138 119 105 90 77
1029 UI 57 37 31 29 23 18 18 7 5 5
1030 UI 5 5 5 5 5 0 0 0 0 0
1031 UI 0 0 0 0 0 0 0 0 0 0

*
1032 KM KKDIVE4N DIVERT
1033 KM
1034 KM Revised by removing the retention to account for undeveloped conditions
1035 KM by Parsons Corporation 2015 11

*DTRETE4N 23.4 0.0
*DI 0.0 10000.0 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.
*

1036 KK CPE4N COMBINE
1037 KM
1038 HC 2 4.21

*

1039 KK DE4NS DIVERT
1040 KM
1041 DT DRE4 0.0 0.0
1042 DI 0.0 34.0 255.0 502.0 772.0 1056.0 1348.0 0.0 0.0 0.0
1043 DQ 0.0 11.0 171.0 378.0 614.0 868.0 1133.0 0.0 0.0 0.0

*

1044 KK E4NE13 ROUTE
1045 KM
1046 KM Revised by using routing for undeveloped conditions
1047 KM by Parsons Corporation 2015 11
1048 RS 23 FLOW
1049 RC 0.055 0.045 0.055 6955 0.0046 5.50

1 HEC 1 INPUT PAGE 27

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

1050 RX 0.00 500.00 980.00 1003.00 1010.00 1050.00 1511.00 2011.00
1051 RY 3.00 2.50 2.00 1.00 1.00 2.00 2.50 3.00

*

1052 KK E13 BASIN
1053 KM
1054 BA 0.477
1055 LG 0.35 0.36 5.00 0.27 0
1056 UI 0 28 28 50 100 127 147 165 188 215
1057 UI 264 345 334 274 239 213 183 160 138 116
1058 UI 83 50 48 46 31 28 24 9 9 9
1059 UI 9 9 9 9 9 0 0 0 0 0
1060 UI 0 0 0 0 0 0 0 0 0 0

*
1061 KM KKDIVE13 DIVERT
1062 KM
1063 KM Revised by removing the retention to account for undeveloped conditions
1064 KM by Parsons Corporation 2015 11
1065 KM DTRETE13 38.8 0.0
1066 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
1067 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*

1068 KK CPE13 COMBINE
1069 KM
1070 HC 2

*
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1071 KK E13E24 ROUTE
1072 KM
1073 RS 8 FLOW
1074 RC 0.035 0.030 0.035 5921 0.0042 6.00
1075 RX 980.00 990.00 995.00 1003.00 1007.00 1015.00 1520.00 1530.00
1076 RY 4.00 3.50 3.00 1.00 1.00 3.00 3.50 4.00

*
1077 KM

1078 KK DRE4RETRIEVE
1079 KM
1080 DR DRE4

*

1081 KK RTE4E4 ROUTE
1082 KM
1083 KM Revised by using routing for undeveloped conditions
1084 KM by Parsons Corporation 2015 11
1085 RS 10 FLOW
1086 RC 0.035 0.030 0.025 9400 0.0035 6.00
1087 RX 0.00 100.00 700.00 1050.00 1090.00 1110.00 1140.00 1240.00
1088 RY 0.00 6.00 4.00 1.00 1.00 5.00 6.00 6.00

*
1 HEC 1 INPUT PAGE 28

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

1089 KK E4 BASIN
1090 KM
1091 KM Used the unit hydrograph for undeveloped conditions
1092 KM by Parsons Corporation 2015 11
1093 BA 1.200
1094 LG 0.35 0.35 4.15 0.43 0
1095 UI 0 49 49 49 71 162 189 228 249 271
1096 UI 294 322 357 388 453 550 639 582 506 452
1097 UI 414 384 345 312 287 254 233 202 159 125
1098 UI 86 86 80 80 54 49 49 48 15 15
1099 UI 15 15 15 15 15 15 15 15 15 15
1100 UI 0 0 0 0 0 0 0 0 0 0

*
1101 KM KK DIVE4 DIVERT
1102 KM
1103 KM Revised by removing the retention to account for undeveloped conditions
1104 KM by Parsons Corporation 2015 11

*DT RETE4 92.6 0.0
*DI 0.0 10000.0 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.
*

1105 KK CPE4 COMBINE
1106 KM
1107 HC 2 5.41

*

1108 KK DE4S DIVERT
1109 KM
1110 DT DRE5 0.0 0.0
1111 DI 0.0 97.0 343.0 637.0 959.0 1299.0 1650.0 0.0 0.0 0.0
1112 DQ 0.0 89.0 330.0 622.0 943.0 1283.0 1633.0 0.0 0.0 0.0

*

1113 KK E4E14A ROUTE
1114 KM
1115 KM Revised by using routing for undeveloped conditions (E4E14N) from
1116 KM existing condition (pre SR 24) model
1117 KM by Parsons Corporation 2015 11
1118 RS 12 FLOW
1119 RC 0.060 0.050 0.060 6921 0.0049 5.50
1120 RX 0.00 500.00 980.00 1003.00 1007.00 1031.00 1511.00 2011.00
1121 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

1122 KK E14A BASIN
1123 KM
1124 KM Used the unit hydrograph for undeveloped conditions for Basin E14N from
1125 KM existing condition model (pre SR 24)
1126 KM by Parsons Corporation 2015 11
1127 BA 0.481
1128 LG 0.35 0.35 4.10 0.44 0
1129 UI 0 20 20 47 78 97 112 129 150 185
1130 UI 247 226 185 161 139 119 101 84 59 35

1 HEC 1 INPUT PAGE 29

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

1131 UI 33 30 20 20 8 6 6 6 6 6
1132 UI 6 0 0 0 0 0 0 0 0 0
1133 UI 0 0 0 0 0 0 0 0 0 0

*
1134 KM KKDIV14A DIVERT
1135 KM
1136 KM Revised by removing the retention to account for undeveloped conditions
1137 KM by Parsons Corporation 2015 11
1138 KM DTRET14A 38.6 0.0
1139 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
1140 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*
1141 KM KK E6A BASIN
1142 KM
1143 KM Revised to replace subbasins E6A and E6B with subbasin E6 under existing
1144 KM (pre development) conditions as SR 24 does not continue beyond Ironwood Dr.
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1145 KM by Parsons Corporation 2015 11
1146 KM BA 0.581
1147 KM LG 0.16 0.25 5.70 0.27 59
1148 KM UI 0 46 46 46 77 155 183 217 238 2
1149 KM UI 282 311 346 381 455 556 598 511 450 4
1150 KM UI 374 343 305 278 251 226 201 161 130
1151 KM UI 81 76 76 55 46 46 46 14 14
1152 KM UI 14 14 14 14 14 14 14 14 14

*
1153 KM KKDIVE6A DIVERT
1154 KM
1155 KM Revised by removing the retention to account for undeveloped conditions
1156 KM by Parsons Corporation 2015 11
1157 KM DTRETE6A 53.1 0.0
1158 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
1159 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*
1160 KM KKE6AE5A ROUTE
1161 KM
1162 KM Revised by removing the route to account for undeveloped conditions as SR 2
1163 KM does not continue beyond Ironwood Dr.
1164 KM by Parsons Corporation 2015 11
1165 KM RS 6 FLOW
1166 KM RC 0.020 0.020 0.020 7264 0.0010 100.00
1167 KM RX 0.00 1.00 2.00 20.00 30.00 48.00 49.00 50.00
1168 KM RY100.00 99.00 99.00 90.00 90.00 99.00 99.00 100.00

*

1169 KK DRE5RETRIEVE
1170 KM
1171 DR DRE5

*

1172 KK RTE4E5 ROUTE
1173 KM
1174 KM Revised by using routing for undeveloped conditions as SR24 does not extend
1175 KM beyond Ironwood Dr.
1176 KM by Parsons Corporation 2015 11
1177 RS 3 FLOW

1 HEC 1 INPUT PAGE 30

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

1178 RC 0.035 0.030 0.025 3700 0.0035 6.00
1179 RX 0.00 100.00 700.00 1050.00 1090.00 1110.00 1140.00 1240.00
1180 RY 0.00 6.00 4.00 1.00 1.00 5.00 6.00 6.00

*

1181 KK E5 BASIN
1182 KM
1183 KM Used the footprint, unit hydrograph and LG for undeveloped conditions
1184 KM by Parsons Corporation 2015 11
1185 BA 1.426
1186 LG 0.35 0.35 3.95 0.47 0
1187 UI 0 59 59 59 89 195 229 274 300 328
1188 UI 354 389 432 471 555 670 773 682 595 535
1189 UI 489 453 407 366 336 298 275 232 177 134
1190 UI 104 101 96 92 59 59 59 45 18 18
1191 UI 18 18 18 18 18 18 18 18 18 0

*
*

1192 KM KKDIVE5A DIVERT
1193 KM
1194 KM Revised by removing the retention to account for undeveloped conditions
1195 KM by Parsons Corporation 2015 11

*DTRETE5A 89.1 0.0
*DI 0.0 10000.0 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.
*

1196 KK CPE5 COMBINE
1197 KM
1198 KM Used the hydrograph combine from existing condition model as SR24 does not
1199 KM extend beyond Ironwood Dr.
1200 KM by Parsons Corporation 2015 11
1201 HC 2 6.84

*
1202 KM KKCPE5A2 COMBINE
1203 KM
1204 KM Revised by replacing CPE5A2 combine with DE5S diversion
1205 KM by Parsons Corporation 2015 11
1206 KM HC 2

*

1207 KK DE5S DIVERT
1208 KM Revised by replacing CPE5A2 combine with DE5S diversion
1209 KM by Parsons Corporation 2015 11
1210 DT DRE6 0.0 0.0
1211 DI 0.0 212.0 527.0 921.0 1342.0 1783.0 2234.0 0.0 0.0 0.0
1212 DQ 0.0 1.0 206.0 431.0 723.0 1076.0 1460.0 0.0 0.0 0.0

*

1213 KK E5A14A ROUTE
1214 KM
1215 KM Revised for channel length/time steps and cross section between
1216 KM Ironwood Dr. and Meridian Rd. to account for concrete lined channel.
1217 KM by Parsons Corporation 2015 12
1218 RS 4 FLOW

1 HEC 1 INPUT PAGE 31

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

1219 RC 0.016 0.016 0.016 6121 0.0017 97.00
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1220 RX 0.00 7.50 15.00 29.00 41.00 55.00 62.50 70.00
1221 RY 97.45 97.23 97.00 90.00 90.00 97.00 97.23 97.45

*

1222 KK CPE14A COMBINE
1223 KM ***** PARSONS 10/30/2015 *****
1224 KO 1
1225 HC 3 7.61

*

1226 KK E1424A ROUTE
1227 KM
1228 KM Revised for channel length and time steps between Mountain Rd
1229 KM and Meridian Rd to account for concrete lining.
1230 KM by Parsons Corporation 2016 03
1231 RS 2 FLOW
1232 RC 0.016 0.016 0.016 2808 0.0017 97.00
1233 RX 0.00 7.50 15.00 29.00 41.00 55.00 62.50 70.00
1234 RY 97.45 97.23 97.00 90.00 90.00 97.00 97.23 97.45

*

1235 KK E1424B ROUTE
1236 KM
1237 KM Introduced for channel length and time steps between
1238 KM Signal Bute Rd. and Mountain Rd. to account for concrete lining.
1239 KM by Parsons Corporation 2015 12
1240 RS 2 FLOW
1241 RC 0.016 0.016 0.016 2461 0.0017 97.00
1242 RX 0.00 7.50 15.00 29.00 41.00 55.00 62.50 70.00
1243 RY 97.45 97.23 97.00 90.00 90.00 97.00 97.23 97.45

*

1244 KK E24A BASIN
1245 KM
1246 BA 0.528
1247 LG 0.14 0.25 6.00 0.24 59
1248 UI 0 81 324 487 736 911 620 431 224 126
1249 UI 72 25 25 25 0 0 0 0 0 0
1250 UI 0 0 0 0 0 0 0 0 0 0
1251 UI 0 0 0 0 0 0 0 0 0 0
1252 UI 0 0 0 0 0 0 0 0 0 0

*

1253 KK DIV24A DIVERT
1254 KM
1255 DT RET24A 39.6 0.0
1256 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1257 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 32

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

1258 KK CP24A COMBINE
1259 KM
1260 HC 3 8.62

*

1261 KK E247A1 ROUTE
1262 KM
1263 KM Revised for channel length/routing steps and cross section between
1264 KM Signal Butte Rd. and Crimson Rd. to account for concrete lining.
1265 KM by Parsons Corporation 2015 12
1266 RS 4 FLOW
1267 RC 0.016 0.016 0.016 5594 0.0017 97.50
1268 RX 0.00 7.50 15.00 30.00 42.00 57.00 64.50 72.00
1269 RY 97.95 97.73 97.50 90.00 90.00 97.50 97.73 97.95

*

1270 KK E27A BASIN
1271 KM
1272 BA 0.544
1273 LG 0.20 0.15 7.00 0.15 54
1274 UI 0 50 84 198 261 316 393 565 570 439
1275 UI 360 288 227 143 86 75 50 32 15 15
1276 UI 15 15 15 0 0 0 0 0 0 0
1277 UI 0 0 0 0 0 0 0 0 0 0
1278 UI 0 0 0 0 0 0 0 0 0 0

*

1279 KK DIV27A DIVERT
1280 KM
1281 DT RET27A 42.0 0.0
1282 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1283 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1284 KK CPE27A COMBINE
1285 KM
1286 KM Confluence of channel south of Eastmark/southeast of PPG North and portion
1287 KM of PPG with SR 24 offsite channel.
1288 KM by Parsons Corporation 2015 11
1289 HC 3 12.81

*

1290 KK E247A2 ROUTE
1291 KM
1292 KM Revised for channel length/routing steps and cross section between
1293 KM Signal Butte Rd. and Crismon Rd. to account for concrete lining.
1294 KM by Parsons Corporation 2015 12
1295 RS 1 FLOW
1296 RC 0.016 0.016 0.016 1528 0.0017 97.50
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1297 RX 0.00 7.50 15.00 30.00 42.00 57.00 64.50 72.00
1298 RY 97.95 97.73 97.50 90.00 90.00 97.50 97.73 97.95

*
1 HEC 1 INPUT PAGE 33

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

1299 KK E2726A ROUTE
1300 KO 1
1301 KM
1302 KM Revised for channel length/routing steps and cross section between
1303 KM Signal Butte Rd. and Crismon Rd. to account for concrete lining.
1304 KM by Parsons Corporation 2015 12
1305 RS 4 FLOW
1306 RC 0.016 0.016 0.016 6350 0.0016 97.50
1307 RX 0.00 7.50 15.00 30.00 42.00 57.00 64.50 72.00
1308 RY 97.95 97.73 97.50 90.00 90.00 97.50 97.73 97.95

*

1309 KK E26A BASIN
1310 KM
1311 BA 0.865
1312 LG 0.22 0.15 7.30 0.14 52
1313 UI 0 86 172 370 479 596 804 1055 818 656
1314 UI 516 400 244 148 119 86 36 26 26 26
1315 UI 26 0 0 0 0 0 0 0 0 0
1316 UI 0 0 0 0 0 0 0 0 0 0
1317 UI 0 0 0 0 0 0 0 0 0 0

*

1318 KK DIV26A DIVERT
1319 KM
1320 DT RET26A 66.0 0.0
1321 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1322 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1323 KK SR24EL COMBINE
1324 KO 1
1325 KM
1326 KM Combine hydrographs from E2726A and RET26A prior to routing through.
1327 KM SR 24 offline detention basin at Ellsworth Rd. and Powerline Floodway
1328 KM by Parsons Corporation 2015 11
1329 HC 2 13.68

*
1330 KM KKELSRC1 DIVERT
1331 KM KO 1
1332 KM
1333 KM Diversion to SR 24 ramp C offline detention basin at Ellsworth Rd.
1334 KM Basin capacity estimated at 10 ac ft. Diversion for 80% as effective volume
1335 KM (8 ac ft as 0.8*10 ac ft).
1336 KM by Parsons Corporation 2016 03
1337 KM
1338 KM Diversion deactivated as not needed with the SR 24 alignment extending to
1339 KM Irronwood Drive
1340 KM by Parsons Corporation 2016 07
1341 KM DTRC1DIV 8.0 0.0
1342 KM DI 0.0 1650.0 5000.0 0.0 0.0 0.0 0.0 0.0 0.0 0
1343 KM DQ 0.0 0.0 3350.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*
1 HEC 1 INPUT PAGE 34

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

1344 KK 802ELS DIVERT
1345 KO 1
1346 KM
1347 KM Diversion to SR 24 offline detention basin at Ellsworth Rd. and Powerline
1348 KM Floodway. Basin capacity estimated at 100 ac ft. Diversion modified to
1349 KM include finite detention volume (80 ac ft as 0.8*100 ac ft).
1350 KM by Parsons Corporation 2016 07
1351 KO
1352 DT 1650UP 100.0 0.0
1353 DI 0.0 1650.0 5000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1354 DQ 0.0 0.0 3350.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1355 KM KKG19E26 ROUTE
1356 KM
1357 KM Revised by removing the Routing to Powerline Floodway as result of
1358 KM the Eastmark Development
1359 KM by Parsons Corporation 2016 11
1360 KM RS 4 FLOW
1361 KM RC 0.020 0.020 0.020 9348 0.0038 100.00
1362 KM RX 0.00 1.00 2.00 20.00 45.00 63.00 64.00 65.00
1363 KM RY100.00 99.00 99.00 90.00 90.00 99.00 99.00 100.00

*

1364 KK GM17 BASIN
1365 KO 1
1366 KM
1367 KM Part of Eastmark
1368 KM by Parsons Corporation 2015 11
1369 BA 0.104
1370 LG 0.25 0.25 4.10 0.55 45
1371 UI 0 42 129 238 205 117 44 18 7 0
1372 UI 0 0 0 0 0 0 0 0 0 0
1373 UI 0 0 0 0 0 0 0 0 0 0
1374 UI 0 0 0 0 0 0 0 0 0 0
1375 UI 0 0 0 0 0 0 0 0 0 0

*
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1376 KK DIVG17 DIVERT
1377 KM
1378 KM Revised by retaining the entire volume from GM17,
1379 KM per Master Drainage Report Update for Eastmark (Wood Patel, Rev. 10 24 14)
1380 KM by Parsons Corporation 2015 11
1381 DT RETG17 0.0 0.0
1382 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1383 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1384 KK G17E26 ROUTE
1385 KM
1386 RS 4 FLOW
1387 RC 0.020 0.020 0.020 3933 0.0063 100.00
1388 RX 0.00 1.00 2.00 20.00 45.00 63.00 64.00 65.00
1389 RY 100.00 99.00 99.00 90.00 90.00 99.00 99.00 100.00

*
1 HEC 1 INPUT PAGE 35

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

1390 KK CPE26A COMBINE
1391 KO 1
1392 KM
1393 KM Modified to combining 4 hydrographs instead of 5
1394 KM by Parsons Corporation 2015 11
1395 KM Modified to combining 3 hydrographs instead of 4 due to removing G19E26
1396 KM by Parsons Corporation 2015 02
1397 HC 3

*

1398 KK 80233B ROUTE
1399 KM
1400 KM
1401 KM
1402 KM
1403 KM
1404 RS 1 FLOW
1405 RC 0.025 0.029 0.025 4205 0.0045 9.00
1406 RX 0.00 13.00 15.30 25.00 33.00 42.70 45.00 58.00
1407 RY 9.00 9.00 7.50 1.00 1.00 7.50 9.00 9.00

*

1408 KK E7 BASIN
1409 KM
1410 BA 1.124
1411 LG 0.24 0.26 5.10 0.32 35
1412 UI 0 64 64 102 224 281 328 369 416 477
1413 UI 561 725 814 670 575 512 449 390 339 300
1414 UI 226 159 113 106 99 64 64 46 20 20
1415 UI 20 20 20 20 20 20 0 0 0 0
1416 UI 0 0 0 0 0 0 0 0 0 0

*

1417 KK DIVE7 DIVERT
1418 KM
1419 DT RETE7 85.5 0.0
1420 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1421 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1422 KK E7STOR STORAGE
1423 KM
1424 KO
1425 RS 1 STOR
1426 SV 22.82 34.23 45.64 78.34 111.03 143.72 176.42 230.23 284.04
1427 SQ 1.75 5.50 11.00 17.70 25.70 34.20 43.00 51.70
1428 SE 1566.0 1567.00 1567.50 1568.00 1568.50 1569.00 1569.50 1570.00 1570.50 1571.00
1429 ST 1574.0 10000.0 3.0 1.5

*
1 HEC 1 INPUT PAGE 36

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

1430 KK E7E6 ROUTE
1431 KM
1432 KM
1433 KM
1434 RS 23 FLOW
1435 RC 0.035 0.030 0.030 16362 0.0062 5.50
1436 RX 0.00 500.00 980.00 1003.00 1007.00 1031.00 1511.00 2011.00
1437 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

1438 KK DRE6RETRIEVE
1439 KM
1440 KM Revised to retrieve diversion to south along Ironwood Dr. when SR 24 does
1441 KM not extend beyond Ironwood Dr. This diversion is identical with that in
1442 KM the existing condition model (24EX100).
1443 KM by Parsons Corporation 2015 11
1444 DR DRE6

*

1445 KK RTE5E6 ROUTE
1446 KM
1447 KM Revised to route diversion to south along Ironwood Dr. when SR 24 does
1448 KM not extend beyond Ironwood Dr. This route is identical with that in
1449 KM the existing condition model (24EX100).
1450 RS 5 FLOW
1451 RC 0.035 0.030 0.025 3700 0.0035 6.00
1452 RX 0.00 100.00 700.00 1050.00 1090.00 1110.00 1140.00 1240.00
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1453 RY 0.00 6.00 4.00 1.00 1.00 5.00 6.00 6.00
*

1454 KK E6 BASIN
1455 KM
1456 KM Revised to existing conditions (predevelopment) when SR 24 does not extend
1457 KM beyond Ironwood Dr. This diversion is identical with that in the existing
1458 KM condition model (24EX100).
1459 BA 2.530
1460 LG 0.35 0.40 6.00 0.18 0
1461 UI 0 90 90 90 90 225 312 359 421 456
1462 UI 495 527 571 619 679 731 846 1019 1146 1132
1463 UI 986 887 810 752 704 641 588 539 495 451
1464 UI 420 357 285 240 159 159 151 148 143 90
1465 UI 90 90 90 44 28 28 28 28 28 28
1466 UI 28 28 28 28 28 28 28 0 0 0

*
1467 KM KKDIVE6B DIVERT
1468 KM
1469 KM DTRETE6B 179.9 0.0
1470 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
1471 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*
1 HEC 1 INPUT PAGE 37

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

1472 KK E8 BASIN
1473 KM
1474 BA 1.099
1475 LG 0.21 0.25 4.50 0.44 39
1476 UI 0 75 75 201 313 383 441 514 604 798
1477 UI 955 771 649 563 475 401 337 241 145 127
1478 UI 114 75 75 28 23 23 23 23 23 23
1479 UI 0 0 0 0 0 0 0 0 0 0
1480 UI 0 0 0 0 0 0 0 0 0 0

*

1481 KK DIVE8 DIVERT
1482 KM
1483 DT RETE8 80.9 0.0
1484 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1485 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1486 KK E8E6 ROUTE
1487 KM
1488 RS 9 FLOW
1489 RC 0.060 0.035 0.060 9833 0.0052 5.50
1490 RX 0.00 500.00 980.00 1003.00 1007.00 1031.00 1511.00 2011.00
1491 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

1492 KK CPE6 COMBINE
1493 KM
1494 HC 3 3.05

*

1495 KK DE6S DIVERT
1496 KM
1497 DT DRE9 0.0 0.0
1498 DI 0.0 236.0 682.0 1141.0 1670.0 2261.0 2886.0 0.0 0.0 0.0
1499 DQ 0.0 1.0 13.0 212.0 633.0 1096.0 1568.0 0.0 0.0 0.0

*

1500 KK E6E15 ROUTE
1501 KM
1502 RS 7 FLOW
1503 RC 0.035 0.030 0.035 8259 0.0042 5.50
1504 RX 950.00 975.00 991.00 1003.00 1007.00 1019.00 1030.00 1065.00
1505 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

1506 KK E15 BASIN
1507 KM
1508 BA 0.777
1509 LG 0.15 0.25 5.10 0.35 57
1510 UI 0 106 363 582 791 1239 1004 734 522 273
1511 UI 171 106 36 32 32 0 0 0 0 0
1512 UI 0 0 0 0 0 0 0 0 0 0
1513 UI 0 0 0 0 0 0 0 0 0 0

1 HEC 1 INPUT PAGE 38

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

1514 UI 0 0 0 0 0 0 0 0 0 0
*

1515 KK DIVE15 DIVERT
1516 KM
1517 DT RETE15 67.7 0.0
1518 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1519 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1520 KK DRE9RETRIEVE
1521 KM
1522 DR DRE9

*

1523 KK RTE6E9 ROUTE
1524 KM
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1525 RS 5 FLOW
1526 RC 0.035 0.030 0.025 2200 0.0035 6.00
1527 RX 0.00 100.00 700.00 1050.00 1090.00 1110.00 1140.00 1240.00
1528 RY 0.00 6.00 4.00 1.00 1.00 5.00 6.00 6.00

*

1529 KK E9 BASIN
1530 KM
1531 BA 0.723
1532 LG 0.14 0.25 5.40 0.30 58
1533 UI 0 88 253 450 585 836 1040 754 570 416
1534 UI 225 148 92 48 27 27 27 0 0 0
1535 UI 0 0 0 0 0 0 0 0 0 0
1536 UI 0 0 0 0 0 0 0 0 0 0
1537 UI 0 0 0 0 0 0 0 0 0 0

*

1538 KK DIVE9 DIVERT
1539 KM
1540 DT RETE9 65.4 0.0
1541 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1542 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1543 KK CPE9 COMBINE
1544 KM
1545 HC 2

*

1546 KK DE9S DIVERT
1547 KM
1548 DT DRR5 0.0 0.0
1549 DI 0.0 78.0 163.0 440.0 936.0 1475.0 2024.0 0.0 0.0 0.0
1550 DQ 0.0 1.0 43.0 245.0 670.0 1157.0 1661.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 39

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

1551 KK E9E16 ROUTE
1552 KM
1553 RS 6 FLOW
1554 RC 0.035 0.030 0.035 6751 0.0040 5.50
1555 RX 950.00 985.00 991.00 1003.00 1007.00 1019.00 1025.00 1060.00
1556 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

1557 KK E16 BASIN
1558 KM
1559 BA 0.396
1560 LG 0.15 0.25 5.10 0.35 57
1561 UI 0 58 224 342 497 684 480 338 207 100
1562 UI 64 26 18 18 0 0 0 0 0 0
1563 UI 0 0 0 0 0 0 0 0 0 0
1564 UI 0 0 0 0 0 0 0 0 0 0
1565 UI 0 0 0 0 0 0 0 0 0 0

*

1566 KK DIVE16 DIVERT
1567 KM
1568 DT RETE16 35.1 0.0
1569 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1570 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1571 KK CPE16 COMBINE
1572 KM
1573 HC 2

*

1574 KK E16E15 ROUTE
1575 KM
1576 RS 10 FLOW
1577 RC 0.030 0.012 0.030 4112 0.0015 5.00
1578 RX 45.00 65.00 71.00 83.00 87.00 99.00 105.00 125.00
1579 RY 5.00 4.50 4.00 1.00 1.00 4.00 4.50 5.00

*

1580 KK CPE15 COMBINE
1581 KM
1582 HC 3 4.95

*

1583 KK E1524B ROUTE
1584 KM
1585 RS 3 FLOW
1586 RC 0.035 0.030 0.035 4705 0.0033 5.00
1587 RX 0.00 60.00 71.00 83.00 87.00 99.00 110.00 170.00
1588 RY 5.00 5.00 5.00 1.00 1.00 2.00 3.00 4.00

*
1 HEC 1 INPUT PAGE 40

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

1589 KK E5B BASIN
1590 KM
1591 BA 0.286
1592 LG 0.14 0.25 3.95 0.64 62
1593 UI 0 64 225 342 567 435 287 148 74 36
1594 UI 15 15 0 0 0 0 0 0 0 0
1595 UI 0 0 0 0 0 0 0 0 0 0
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1596 UI 0 0 0 0 0 0 0 0 0 0
1597 UI 0 0 0 0 0 0 0 0 0 0

*

1598 KK DIVE5B DIVERT
1599 KM
1600 DT RETE5B 25.0 0.0
1601 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1602 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1603 KK E5E14B ROUTE
1604 KM
1605 RS 5 FLOW
1606 RC 0.035 0.030 0.035 6256 0.0054 5.50
1607 RX 950.00 985.00 991.00 1003.00 1007.00 1019.00 1025.00 1050.00
1608 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

1609 KK E14B BASIN
1610 KM
1611 BA 0.528
1612 LG 0.14 0.25 5.60 0.29 60
1613 UI 0 125 435 667 1086 785 512 237 126 53
1614 UI 29 29 0 0 0 0 0 0 0 0
1615 UI 0 0 0 0 0 0 0 0 0 0
1616 UI 0 0 0 0 0 0 0 0 0 0
1617 UI 0 0 0 0 0 0 0 0 0 0

*

1618 KK DIV14B DIVERT
1619 KM
1620 DT RET14B 48.4 0.0
1621 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1622 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1623 KK CP14B COMBINE
1624 KM
1625 HC 2

*
1 HEC 1 INPUT PAGE 41

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

1626 KK E14E24 ROUTE
1627 KM
1628 RS 5 FLOW
1629 RC 0.030 0.030 0.030 6080 0.0032 9.00
1630 RX 970.00 990.00 1001.00 1010.00 1014.00 1023.00 1034.00 1054.00
1631 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

1632 KK E24B BASIN
1633 KM
1634 BA 0.464
1635 LG 0.15 0.15 7.30 0.14 57
1636 UI 0 92 339 513 852 731 493 294 133 76
1637 UI 24 24 0 0 0 0 0 0 0 0
1638 UI 0 0 0 0 0 0 0 0 0 0
1639 UI 0 0 0 0 0 0 0 0 0 0
1640 UI 0 0 0 0 0 0 0 0 0 0

*

1641 KK DIV24B DIVERT
1642 KM
1643 DT RET24B 38.7 0.0
1644 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1645 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1646 KK CPE24B COMBINE
1647 KM
1648 HC 3

*

1649 KK E24E28 ROUTE
1650 KM
1651 RS 4 FLOW
1652 RC 0.035 0.035 0.035 6172 0.0036 10.00
1653 RX 940.00 960.00 980.00 1000.00 1010.00 1030.00 1050.00 1070.00
1654 RY 7.00 6.00 5.00 1.00 1.00 5.00 6.00 7.00

*

1655 KK E28B BASIN
1656 KM
1657 BA 0.539
1658 LG 0.20 0.15 8.40 0.09 51
1659 UI 0 65 183 329 427 606 772 566 430 318
1660 UI 179 110 73 41 20 20 20 0 0 0
1661 UI 0 0 0 0 0 0 0 0 0 0
1662 UI 0 0 0 0 0 0 0 0 0 0
1663 UI 0 0 0 0 0 0 0 0 0 0

*
1 HEC 1 INPUT PAGE 42

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

1664 KK DIV28B DIVERT
1665 KM
1666 DT RET28B 42.0 0.0
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1667 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1668 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1669 KK CPE28B COMBINE
1670 KM
1671 HC 2

*

1672 KK E28E31 ROUTE
1673 KM
1674 RS 3 FLOW
1675 RC 0.040 0.040 0.040 5081 0.0036 10.00
1676 RX 950.00 975.00 985.00 1005.00 1010.00 1030.00 1040.00 1065.00
1677 RY 7.00 6.50 6.00 1.00 1.00 6.00 6.50 7.00

*

1678 KK E25 BASIN
1679 KM
1680 BA 0.932
1681 LG 0.15 0.25 5.40 0.30 55
1682 UI 0 86 146 342 451 546 683 986 969 749
1683 UI 613 490 383 234 148 125 86 51 26 26
1684 UI 26 26 0 0 0 0 0 0 0 0
1685 UI 0 0 0 0 0 0 0 0 0 0
1686 UI 0 0 0 0 0 0 0 0 0 0

*

1687 KK DIVE25 DIVERT
1688 KM
1689 DT RETE25 110.7 0.0
1690 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1691 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1692 KK E25E29 ROUTE
1693 KM
1694 RS 20 FLOW
1695 RC 0.030 0.030 0.030 7016 0.0022 2.50
1696 RX 976.00 996.00 1003.00 1005.00 1006.00 1008.00 1015.00 1025.00
1697 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*

1698 KK E29 BASIN
1699 KM
1700 BA 1.002
1701 LG 0.15 0.23 6.20 0.22 55
1702 UI 0 103 218 452 586 733 1019 1240 924 737
1703 UI 574 428 229 172 116 82 31 31 31 31
1704 UI 0 0 0 0 0 0 0 0 0 0
1705 UI 0 0 0 0 0 0 0 0 0 0

1 HEC 1 INPUT PAGE 43

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

1706 UI 0 0 0 0 0 0 0 0 0 0
*

1707 KK DIVE29 DIVERT
1708 KM
1709 DT RETE29 73.9 0.0
1710 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1711 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1712 KK CPE29 COMBINE
1713 KM
1714 HC 2

*

1715 KK E29E31 ROUTE
1716 KM
1717 RS 4 FLOW
1718 RC 0.030 0.030 0.030 7025 0.0034 10.00
1719 RX 950.00 975.00 985.00 1005.00 1006.00 1026.00 1036.00 1070.00
1720 RY 8.00 7.00 6.00 1.00 1.00 6.00 7.00 8.00

*

1721 KK E32 BASIN
1722 KM
1723 BA 0.246
1724 LG 0.14 0.25 4.25 0.55 58
1725 UI 0 72 238 387 535 337 190 78 37 15
1726 UI 15 0 0 0 0 0 0 0 0 0
1727 UI 0 0 0 0 0 0 0 0 0 0
1728 UI 0 0 0 0 0 0 0 0 0 0
1729 UI 0 0 0 0 0 0 0 0 0 0

*

1730 KK DIVE32 DIVERT
1731 KM
1732 DT RETE32 17.2 0.0
1733 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1734 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1735 KK E32E31 ROUTE
1736 KM
1737 RS 5 FLOW
1738 RC 0.025 0.060 0.025 3272 0.0028 1388.60
1739 RX 100.00 110.00 128.00 149.80 160.00 191.50 209.20 210.00
1740 RY 1388.3 1388.32 1388.32 1380.37 1380.17 1388.04 1388.39 1388.60

*
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1741 KK E31 BASIN
1742 KM
1743 BA 0.810
1744 LG 0.15 0.25 4.80 0.39 55
1745 UI 0 86 197 391 504 641 943 970 728 571
1746 UI 441 296 151 126 86 37 26 26 26 0

1 HEC 1 INPUT PAGE 44

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

1747 UI 0 0 0 0 0 0 0 0 0 0
1748 UI 0 0 0 0 0 0 0 0 0 0
1749 UI 0 0 0 0 0 0 0 0 0 0

*

1750 KK DIVE31 DIVERT
1751 KM
1752 DT RETE31 56.5 0.0
1753 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1754 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1755 KK CPE31 COMBINE
1756 KM
1757 HC 4

*

1758 KK E31E30 ROUTE
1759 KM
1760 RS 5 FLOW
1761 RC 0.025 0.045 0.025 4404 0.0008 1387.00
1762 RX 100.00 107.00 112.50 144.90 175.10 201.50 225.90 244.00
1763 RY 1386.1 1386.09 1386.09 1377.99 1377.99 1384.59 1385.08 1387.00

*

1764 KK E30B BASIN
1765 KM
1766 BA 0.882
1767 LG 0.24 0.15 8.40 0.09 47
1768 UI 0 56 56 128 217 272 314 357 416 500
1769 UI 668 683 552 475 416 355 303 261 191 124
1770 UI 98 92 66 56 44 17 17 17 17 17
1771 UI 17 17 0 0 0 0 0 0 0 0
1772 UI 0 0 0 0 0 0 0 0 0 0

*

1773 KK DIV30B DIVERT
1774 KM
1775 DT RET30B 67.1 0.0
1776 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1777 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1778 KK CPE30 COMBINE
1779 KM
1780 HC 2

*

1781 KK E30E26 ROUTE
1782 KM
1783 RS 1 FLOW
1784 RC 0.025 0.035 0.025 822 0.0005 1387.00
1785 RX 100.00 105.00 108.50 149.90 220.10 251.30 279.10 285.10
1786 RY 1387.0 1387.00 1386.66 1376.31 1376.31 1384.11 1384.66 1386.00

*
1 HEC 1 INPUT PAGE 45

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

1787 KK E26B BASIN
1788 KM
1789 BA 0.259
1790 LG 0.24 0.15 8.80 0.07 48
1791 UI 0 38 145 222 320 448 315 222 139 65
1792 UI 43 18 12 12 0 0 0 0 0 0
1793 UI 0 0 0 0 0 0 0 0 0 0
1794 UI 0 0 0 0 0 0 0 0 0 0
1795 UI 0 0 0 0 0 0 0 0 0 0

*

1796 KK DIV26B DIVERT
1797 KM
1798 DT RET26B 20.1 0.0
1799 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1800 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1801 KK CPE26 COMBINE
1802 KM
1803 HC 2

*

1804 KK E26E33 ROUTE
1805 KM
1806 RS 5 FLOW
1807 RC 0.025 0.030 0.025 8929 0.0028 1379.67
1808 RX 100.00 100.50 102.50 134.90 205.10 237.50 253.50 255.00
1809 RY 1379.1 1379.12 1379.35 1371.25 1371.25 1379.35 1379.67 1379.67

*

1810 KK E33B BASIN
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1811 KM
1812 BA 0.851
1813 LG 0.15 0.15 7.30 0.14 56
1814 UI 0 117 409 651 892 1385 1087 793 558 278
1815 UI 179 110 36 36 36 0 0 0 0 0
1816 UI 0 0 0 0 0 0 0 0 0 0
1817 UI 0 0 0 0 0 0 0 0 0 0
1818 UI 0 0 0 0 0 0 0 0 0 0

*

1819 KK DIV33B DIVERT
1820 KM
1821 DT RET33B 66.8 0.0
1822 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1823 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 46

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

1824 KK CPE33B COMBINE
1825 KM
1826 HC 3

*

1827 KK E33P9A ROUTE
1828 KM
1829 RS 1 FLOW
1830 RC 0.025 0.060 0.025 2115 0.0039 8.00
1831 RX 0.00 18.00 21.00 33.00 93.00 105.00 108.00 129.00
1832 RY 8.00 8.00 6.50 0.50 0.50 6.50 8.00 8.00

*

1833 KK E33P9B ROUTE
1834 KM
1835 RS 1 FLOW
1836 RC 0.025 0.060 0.025 2299 0.0029 8.20
1837 RX 0.00 18.00 21.00 33.00 93.00 105.00 108.00 129.00
1838 RY 8.20 8.00 6.50 0.50 0.50 6.50 8.00 8.20

*

1839 KK P9 BASIN
1840 KM
1841 BA 1.122
1842 LG 0.11 0.15 8.00 0.12 74
1843 UI 0 119 271 539 695 881 1292 1349 1011 795
1844 UI 612 416 214 177 119 55 36 36 36 0
1845 UI 0 0 0 0 0 0 0 0 0 0
1846 UI 0 0 0 0 0 0 0 0 0 0
1847 UI 0 0 0 0 0 0 0 0 0 0

*

1848 KK DIVP9 DIVERT
1849 KM
1850 DT RETP9 36.4 0.0
1851 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1852 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1853 KK CPP9 COMBINE
1854 KM
1855 HC 2

*

1856 KK P9EMF1 ROUTE
1857 KM
1858 RS 1 FLOW
1859 RC 0.025 0.029 0.025 4403 0.0029 8.00
1860 RX 0.00 18.00 21.00 33.00 93.00 105.00 108.00 129.00
1861 RY 8.00 8.00 6.50 0.50 0.50 6.50 8.00 8.00

*
1 HEC 1 INPUT PAGE 47

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

1862 KK EMF1B BASIN
1863 KM
1864 BA 1.036
1865 LG 0.12 0.14 7.60 0.13 63
1866 UI 0 117 296 556 717 944 1407 1153 891 677
1867 UI 493 256 194 117 66 36 36 36 0 0
1868 UI 0 0 0 0 0 0 0 0 0 0
1869 UI 0 0 0 0 0 0 0 0 0 0
1870 UI 0 0 0 0 0 0 0 0 0 0

*

1871 KK DEMF1B DIVERT
1872 KM
1873 DT REMF1B 85.0 0.0
1874 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1875 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1876 KK CPEMF1 COMBINE
1877 KM
1878 HC 2

*

1879 KK EM1EM2 ROUTE
1880 KM
1881 RS 19 FLOW
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1882 RC 0.030 0.015 0.030 5153 0.0012 1326.70
1883 RX 4931.0 4943.00 4952.00 4974.00 5022.00 5047.00 5058.00 5064.00
1884 RY 1324.0 1323.90 1323.80 1312.60 1312.70 1323.30 1324.30 1326.70

*

1885 KK EMF2 BASIN
1886 KM
1887 BA 1.850
1888 LG 0.13 0.21 6.40 0.22 62
1889 UI 0 108 108 195 388 494 572 641 733 839
1890 UI 1028 1347 1292 1063 927 823 707 618 533 447
1891 UI 319 191 184 178 116 108 90 33 33 33
1892 UI 33 33 33 33 33 0 0 0 0 0
1893 UI 0 0 0 0 0 0 0 0 0 0

*

1894 KK DIVEM2 DIVERT
1895 KM
1896 DT RETEM2 96.9 0.0
1897 DI 0.0 78.0 79.0 10079.0 0.0 0.0 0.0 0.0 0.0 0.0
1898 DQ 0.0 0.0 1.0 10001.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 48

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

1899 KK CPEMF2 COMBINE
1900 KM
1901 HC 2

*

1902 KK EM2M3A ROUTE
1903 KM
1904 RS 1 FLOW
1905 RC 0.030 0.030 0.030 1085 0.0002 1326.40
1906 RX 4945.0 4946.00 4947.00 4976.00 5027.00 5057.00 5109.00 5120.00
1907 RY 1324.1 1324.10 1324.10 1311.10 1311.10 1325.20 1325.30 1326.40

*

1908 KK EM2M3B ROUTE
1909 KM
1910 RS 1 FLOW
1911 RC 0.030 0.020 0.030 972 0.0002 1324.10
1912 RX 4829.0 4848.00 4879.00 4912.00 5087.00 5120.00 5163.00 5172.00
1913 RY 1324.1 1322.00 1321.30 1310.50 1309.80 1321.00 1322.70 1324.10

*

1914 KK EMF3 BASIN
1915 KM
1916 BA 1.489
1917 LG 0.21 0.24 4.80 0.42 52
1918 UI 0 104 104 298 444 544 625 737 879 1196
1919 UI 1278 1014 866 740 627 521 421 265 184 171
1920 UI 124 104 69 32 32 32 32 32 32 0
1921 UI 0 0 0 0 0 0 0 0 0 0
1922 UI 0 0 0 0 0 0 0 0 0 0

*

1923 KK DIVEM3 DIVERT
1924 KM
1925 DT RETEM3 59.1 0.0
1926 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1927 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1928 KK CPEMF3 COMBINE
1929 KM
1930 HC 2

*

1931 KK EMF3RB ROUTE
1932 KM
1933 RS 1 FLOW
1934 RC 0.030 0.025 0.030 939 0.0007 1324.10
1935 RX 4829.0 4848.00 4879.00 4912.00 5087.00 5120.00 5163.00 5172.00
1936 RY 1324.1 1322.00 1321.30 1310.50 1309.80 1321.00 1322.70 1324.10

*
1 HEC 1 INPUT PAGE 49

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

1937 KK RITBAS BASIN
1938 KM
1939 BA 0.294
1940 LG 0.01 0.02 4.80 0.25 0
1941 UI 0 1043 1115 112 0 0 0 0 0 0
1942 UI 0 0 0 0 0 0 0 0 0 0
1943 UI 0 0 0 0 0 0 0 0 0 0
1944 UI 0 0 0 0 0 0 0 0 0 0
1945 UI 0 0 0 0 0 0 0 0 0 0

*

1946 KK RITBAS STORAGE
1947 KM
1948 KO
1949 RS 1 STOR
1950 SV 22.00 99.00 213.00 331.00 451.00 571.00 693.00
1951 SQ 1.00 2.00 3.00 4.00 5.00 6.00 7.00
1952 SE 1311.0 1312.00 1313.00 1314.00 1315.00 1316.00 1317.00 1318.00
1953 ST 1318.0 900.0 3.0 1.5

*
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1954 KK CPRITB COMBINE
1955 KM
1956 HC 2

*

1957 KK RBEMF4 ROUTE
1958 KM
1959 RS 3 FLOW
1960 RC 0.030 0.030 0.030 2391 0.0001 1324.10
1961 RX 4829.0 4848.00 4879.00 4912.00 5087.00 5120.00 5163.00 5172.00
1962 RY 1324.1 1322.00 1321.30 1310.50 1309.80 1321.00 1322.70 1324.10

*
1963 KM

1964 KK R2 BASIN
1965 KM
1966 BA 0.677
1967 LG 0.28 0.25 5.80 0.23 22
1968 UI 0 52 52 176 237 287 335 402 537 651
1969 UI 517 432 364 303 251 182 109 88 75 52
1970 UI 42 16 16 16 16 16 16 0 0 0
1971 UI 0 0 0 0 0 0 0 0 0 0
1972 UI 0 0 0 0 0 0 0 0 0 0

*

1973 KK DIVR2 DIVERT
1974 KM
1975 DT RETR2 18.5 0.0
1976 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1977 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 50

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

1978 KK R3 BASIN
1979 KM
1980 BA 0.413
1981 LG 0.27 0.25 4.65 0.36 19
1982 UI 0 34 42 122 165 196 235 293 413 372
1983 UI 298 250 205 167 122 71 57 45 34 20
1984 UI 10 10 10 10 10 0 0 0 0 0
1985 UI 0 0 0 0 0 0 0 0 0 0
1986 UI 0 0 0 0 0 0 0 0 0 0

*

1987 KK DIVR3 DIVERT
1988 KM
1989 DT RETR3 15.6 0.0
1990 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1991 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1992 KK CPR2R3 COMBINE
1993 KM
1994 HC 2

*

1995 KK R2R3R6 ROUTE
1996 KM
1997 RS 18 FLOW
1998 RC 0.045 0.040 0.045 7280 0.0033 2.50
1999 RX 0.00 500.00 1000.00 1001.00 1002.00 1500.00 2000.00 2500.00
2000 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*

2001 KK R6 BASIN
2002 KM
2003 BA 0.504
2004 LG 0.30 0.25 4.65 0.39 15
2005 UI 0 40 46 143 194 231 274 336 472 469
2006 UI 369 312 255 211 166 99 70 63 40 35
2007 UI 12 12 12 12 12 12 0 0 0 0
2008 UI 0 0 0 0 0 0 0 0 0 0
2009 UI 0 0 0 0 0 0 0 0 0 0

*

2010 KK CPR6 COMBINE
2011 KM
2012 HC 2

*

2013 KK R6R9 ROUTE
2014 KM
2015 RS 4 FLOW
2016 RC 0.035 0.035 0.035 6687 0.0040 6.00
2017 RX 961.00 981.00 989.00 1001.00 1005.00 1017.00 1025.00 1045.00
2018 RY 6.00 5.00 4.00 1.00 1.00 4.00 5.00 6.00

*
1 HEC 1 INPUT PAGE 51

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

2019 KK R9 BASIN
2020 KM
2021 BA 0.592
2022 LG 0.16 0.25 4.80 0.40 64
2023 UI 0 80 269 435 585 924 773 566 409 222
2024 UI 134 81 34 24 24 0 0 0 0 0
2025 UI 0 0 0 0 0 0 0 0 0 0
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2026 UI 0 0 0 0 0 0 0 0 0 0
2027 UI 0 0 0 0 0 0 0 0 0 0

*

2028 KK DIVR9 DIVERT
2029 KM
2030 DT RETR9 54.2 0.0
2031 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2032 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2033 KK CPR9 COMBINE
2034 KM
2035 HC 2

*

2036 KK R9R11 ROUTE
2037 KM
2038 RS 7 FLOW
2039 RC 0.035 0.035 0.035 7667 0.0030 6.00
2040 RX 950.00 977.00 989.00 1001.00 1006.00 1018.00 1030.00 1050.00
2041 RY 6.00 5.00 4.00 1.00 1.00 4.00 5.00 6.00

*

2042 KK R11 BASIN
2043 KM
2044 BA 0.986
2045 LG 0.14 0.23 6.20 0.23 45
2046 UI 0 101 213 442 574 717 994 1219 912 728
2047 UI 567 426 229 169 116 84 31 31 31 31
2048 UI 0 0 0 0 0 0 0 0 0 0
2049 UI 0 0 0 0 0 0 0 0 0 0
2050 UI 0 0 0 0 0 0 0 0 0 0

*

2051 KK DIVR11 DIVERT
2052 KM
2053 DT RETR11 67.9 0.0
2054 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2055 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 52

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

2056 KK DRR5RETRIEVE
2057 KM
2058 DR DRR5

*

2059 KK R5 BASIN
2060 KM
2061 BA 0.504
2062 LG 0.29 0.25 5.40 0.27 21
2063 UI 0 53 120 241 310 393 574 608 455 358
2064 UI 277 189 98 80 53 26 16 16 16 16
2065 UI 0 0 0 0 0 0 0 0 0 0
2066 UI 0 0 0 0 0 0 0 0 0 0
2067 UI 0 0 0 0 0 0 0 0 0 0

*

2068 KK DIVR5 DIVERT
2069 KM
2070 DT RETR5 1.0 0.0
2071 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2072 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2073 KK CPR5 COMBINE
2074 KM
2075 HC 2 1.22

*

2076 KK R5R8 ROUTE
2077 KM
2078 RS 5 FLOW
2079 RC 0.040 0.035 0.040 6587 0.0043 5.00
2080 RX 966.00 986.00 994.00 1006.00 1012.00 1024.00 1032.00 1052.00
2081 RY 5.00 4.50 4.00 1.00 1.00 4.00 4.50 5.00

*

2082 KK R8 BASIN
2083 KM
2084 BA 0.554
2085 LG 0.16 0.25 4.60 0.45 64
2086 UI 0 69 208 360 471 695 788 567 421 299
2087 UI 149 105 69 23 21 21 21 0 0 0
2088 UI 0 0 0 0 0 0 0 0 0 0
2089 UI 0 0 0 0 0 0 0 0 0 0
2090 UI 0 0 0 0 0 0 0 0 0 0

*

2091 KK DIVR8 DIVERT
2092 KM
2093 DT RETR8 50.5 0.0
2094 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2095 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 53

LINE ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10
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2096 KK CPR8 COMBINE
2097 KM
2098 HC 2

*

2099 KK R8R11 ROUTE
2100 KM
2101 RS 7 FLOW
2102 RC 0.070 0.030 0.040 5355 0.0037 15.00
2103 RX 0.00 1000.00 1005.00 1010.00 1050.00 1060.00 1560.00 2060.00
2104 RY 15.00 14.50 13.00 12.00 11.00 13.00 14.50 15.00

*

2105 KK CPR11 COMBINE
2106 KM
2107 HC 3

*

2108 KK R11R13 ROUTE
2109 KM
2110 RS 6 FLOW
2111 RC 0.040 0.025 0.040 5263 0.0027 15.00
2112 RX 0.00 1000.00 1005.00 1010.00 1050.00 1060.00 1560.00 2060.00
2113 RY 15.00 14.50 13.00 12.00 11.00 13.00 14.50 15.00

*

2114 KK R13 BASIN
2115 KM
2116 BA 0.501
2117 LG 0.15 0.25 3.95 0.63 56
2118 UI 0 80 322 483 750 853 575 392 188 110
2119 UI 58 24 24 0 0 0 0 0 0 0
2120 UI 0 0 0 0 0 0 0 0 0 0
2121 UI 0 0 0 0 0 0 0 0 0 0
2122 UI 0 0 0 0 0 0 0 0 0 0

*

2123 KK DIVR13 DIVERT
2124 KM
2125 DT RETR13 33.8 0.0
2126 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2127 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2128 KK CPR13 COMBINE
2129 KM
2130 HC 2

*
1 HEC 1 INPUT PAGE 54

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

2131 KK R13R16 ROUTE
2132 KM
2133 RS 7 FLOW
2134 RC 0.070 0.025 0.045 5239 0.0031 15.00
2135 RX 0.00 1000.00 1005.00 1010.00 1050.00 1060.00 1560.00 2060.00
2136 RY 15.00 14.50 13.00 12.00 11.00 13.00 14.50 15.00

*

2137 KK R16 BASIN
2138 KM
2139 BA 0.498
2140 LG 0.13 0.25 4.25 0.57 67
2141 UI 0 90 343 515 840 812 552 353 157 97
2142 UI 39 25 25 0 0 0 0 0 0 0
2143 UI 0 0 0 0 0 0 0 0 0 0
2144 UI 0 0 0 0 0 0 0 0 0 0
2145 UI 0 0 0 0 0 0 0 0 0 0

*

2146 KK DIVR16 DIVERT
2147 KM
2148 DT RETR16 37.2 0.0
2149 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2150 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2151 KK CPR16 COMBINE
2152 KM
2153 HC 2

*

2154 KK R16R21 ROUTE
2155 KM
2156 RS 12 FLOW
2157 RC 0.070 0.035 0.045 10034 0.0042 15.00
2158 RX 0.00 1000.00 1005.00 1010.00 1050.00 1060.00 1560.00 2060.00
2159 RY 15.00 14.50 13.00 12.00 11.00 13.00 14.50 15.00

*

2160 KK R21 BASIN
2161 KM
2162 BA 0.836
2163 LG 0.22 0.24 4.80 0.35 33
2164 UI 0 65 65 227 302 364 428 515 701 804
2165 UI 628 529 440 366 299 210 120 108 82 65
2166 UI 38 20 20 20 20 20 0 0 0 0
2167 UI 0 0 0 0 0 0 0 0 0 0
2168 UI 0 0 0 0 0 0 0 0 0 0

*
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1 HEC 1 INPUT PAGE 55

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

2169 KK DIVR21 DIVERT
2170 KM
2171 DT RETR21 18.4 0.0
2172 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2173 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
2174 KM

2175 KK R1 BASIN
2176 KM
2177 BA 1.448
2178 LG 0.25 0.25 4.55 0.42 30
2179 UI 0 132 222 523 691 836 1039 1490 1523 1171
2180 UI 960 769 608 389 230 203 132 90 40 40
2181 UI 40 40 40 0 0 0 0 0 0 0
2182 UI 0 0 0 0 0 0 0 0 0 0
2183 UI 0 0 0 0 0 0 0 0 0 0

*

2184 KK DIVR1 DIVERT
2185 KM
2186 DT RETR1 100.2 0.0
2187 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2188 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2189 KK R1R4 ROUTE
2190 KM
2191 RS 26 FLOW
2192 RC 0.070 0.070 0.070 5946 0.0054 2.50
2193 RX 0.00 500.00 1000.00 1001.00 1002.00 1500.00 2000.00 2500.00
2194 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*

2195 KK R4 BASIN
2196 KM
2197 BA 0.998
2198 LG 0.30 0.25 4.60 0.40 5
2199 UI 0 87 129 330 440 526 643 871 1074 840
2200 UI 691 562 455 345 198 148 118 87 48 27
2201 UI 27 27 27 27 0 0 0 0 0 0
2202 UI 0 0 0 0 0 0 0 0 0 0
2203 UI 0 0 0 0 0 0 0 0 0 0

*

2204 KK CPR4 COMBINE
2205 KM
2206 HC 2

*
1 HEC 1 INPUT PAGE 56

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

2207 KK R4R7 ROUTE
2208 KM
2209 RS 6 FLOW
2210 RC 0.050 0.025 0.070 5336 0.0052 15.00
2211 RX 0.00 10.00 20.00 25.00 65.00 75.00 575.00 1075.00
2212 RY 15.00 14.50 14.00 12.00 11.00 12.50 14.00 15.00

*

2213 KK R7 BASIN
2214 KM
2215 BA 1.003
2216 LG 0.25 0.25 4.65 0.40 34
2217 UI 0 88 135 338 450 538 662 900 1088 835
2218 UI 690 557 450 331 188 148 111 88 37 27
2219 UI 27 27 27 0 0 0 0 0 0 0
2220 UI 0 0 0 0 0 0 0 0 0 0
2221 UI 0 0 0 0 0 0 0 0 0 0

*

2222 KK DIVR7 DIVERT
2223 KM
2224 DT RETR7 47.2 0.0
2225 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2226 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2227 KK CPR7 COMBINE
2228 KM
2229 HC 2

*

2230 KK R7R10 ROUTE
2231 KM
2232 RS 8 FLOW
2233 RC 0.025 0.040 0.035 6813 0.0029 9.00
2234 RX 75.00 78.00 88.00 100.00 130.00 145.00 155.00 500.00
2235 RY 9.00 4.00 4.00 1.00 1.00 4.00 5.00 6.00

*

2236 KK R10 BASIN
2237 KM
2238 BA 1.010
2239 LG 0.23 0.25 4.70 0.38 35
2240 UI 0 64 64 142 244 307 355 401 468 556
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2241 UI 737 791 638 548 482 409 354 303 230 153
2242 UI 112 104 83 64 60 19 19 19 19 19
2243 UI 19 19 0 0 0 0 0 0 0 0
2244 UI 0 0 0 0 0 0 0 0 0 0

*
1 HEC 1 INPUT PAGE 57

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

2245 KK DIVR10 DIVERT
2246 KM
2247 DT RETR10 69.7 0.0
2248 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2249 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2250 KK CPR10 COMBINE
2251 KM
2252 HC 2

*

2253 KK R10R12 ROUTE
2254 KM
2255 RS 4 FLOW
2256 RC 0.035 0.030 0.035 7002 0.0026 10.00
2257 RX 940.00 961.00 981.00 1001.00 1005.00 1025.00 1050.00 1075.00
2258 RY 7.00 6.00 5.00 1.00 1.00 5.00 6.00 7.00

*

2259 KK R12 BASIN
2260 KM
2261 BA 0.486
2262 LG 0.10 0.25 4.80 0.43 80
2263 UI 0 198 609 1126 949 536 201 81 34 0
2264 UI 0 0 0 0 0 0 0 0 0 0
2265 UI 0 0 0 0 0 0 0 0 0 0
2266 UI 0 0 0 0 0 0 0 0 0 0
2267 UI 0 0 0 0 0 0 0 0 0 0

*

2268 KK DIVR12 DIVERT
2269 KM
2270 DT RETR12 40.3 0.0
2271 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2272 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2273 KK CPR12 COMBINE
2274 KM
2275 HC 2

*

2276 KK R12R15 ROUTE
2277 KM
2278 RS 11 FLOW
2279 RC 0.045 0.040 0.045 5352 0.0035 2.50
2280 RX 0.00 500.00 1000.00 1001.00 1002.00 1500.00 2000.00 2500.00
2281 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*
1 HEC 1 INPUT PAGE 58

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

2282 KK R15 BASIN
2283 KM
2284 BA 0.562
2285 LG 0.24 0.25 4.80 0.37 35
2286 UI 0 59 132 265 342 432 626 684 510 402
2287 UI 311 216 114 92 59 33 18 18 18 18
2288 UI 0 0 0 0 0 0 0 0 0 0
2289 UI 0 0 0 0 0 0 0 0 0 0
2290 UI 0 0 0 0 0 0 0 0 0 0

*

2291 KK DIVR15 DIVERT
2292 KM
2293 DT RETR15 22.9 0.0
2294 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2295 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2296 KK CPR15 COMBINE
2297 KM
2298 HC 2

*

2299 KK R15R18 ROUTE
2300 KM
2301 RS 5 FLOW
2302 RC 0.045 0.040 0.020 7738 0.0041 1410.00
2303 RX 959.00 960.00 975.00 1000.00 1020.00 1042.50 1097.50 1120.00
2304 RY 1413.0 1408.10 1408.00 1403.00 1403.00 1407.50 1408.00 1410.00

*

2305 KK R18 BASIN
2306 KM
2307 BA 0.797
2308 LG 0.25 0.25 4.60 0.41 32
2309 UI 0 58 58 179 254 308 358 425 526 720
2310 UI 649 527 452 378 318 264 187 109 97 81
2311 UI 58 48 18 18 18 18 18 18 0 0
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2312 UI 0 0 0 0 0 0 0 0 0 0
2313 UI 0 0 0 0 0 0 0 0 0 0

*

2314 KK DIVR18 DIVERT
2315 KM
2316 DT RETR18 50.8 0.0
2317 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2318 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 59

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

2319 KK CPR18 COMBINE
2320 KM
2321 HC 2

*

2322 KK R18R22 ROUTE
2323 KM
2324 RS 5 FLOW
2325 RC 0.025 0.050 0.025 7103 0.0031 1374.50
2326 RX 947.00 954.00 966.00 995.00 1005.00 1034.00 1038.00 1053.00
2327 RY 1374.5 1374.20 1373.70 1366.50 1366.50 1373.70 1373.70 1374.50

*

2328 KK R22 BASIN
2329 KM
2330 BA 0.574
2331 LG 0.17 0.24 4.65 0.41 53
2332 UI 0 79 273 436 596 929 736 538 380 192
2333 UI 122 76 24 24 24 0 0 0 0 0
2334 UI 0 0 0 0 0 0 0 0 0 0
2335 UI 0 0 0 0 0 0 0 0 0 0
2336 UI 0 0 0 0 0 0 0 0 0 0

*

2337 KK DIVR22 DIVERT
2338 KM
2339 DT RETR22 37.6 0.0
2340 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2341 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2342 KK R14 BASIN
2343 KM
2344 BA 0.497
2345 LG 0.14 0.25 4.55 0.46 61
2346 UI 0 117 405 621 1015 742 487 229 120 52
2347 UI 27 27 0 0 0 0 0 0 0 0
2348 UI 0 0 0 0 0 0 0 0 0 0
2349 UI 0 0 0 0 0 0 0 0 0 0
2350 UI 0 0 0 0 0 0 0 0 0 0

*

2351 KK DIVR14 DIVERT
2352 KM
2353 DT RETR14 33.9 0.0
2354 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2355 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 60

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

2356 KK R14R17 ROUTE
2357 KM
2358 RS 5 FLOW
2359 RC 0.035 0.030 0.035 6503 0.0031 10.00
2360 RX 950.00 960.00 980.00 1000.00 1005.00 1025.00 1045.00 1055.00
2361 RY 7.00 6.00 5.00 1.00 1.00 5.00 6.00 7.00

*

2362 KK R17 BASIN
2363 KM
2364 BA 0.491
2365 LG 0.22 0.25 4.55 0.43 43
2366 UI 0 45 75 177 234 284 352 505 516 397
2367 UI 325 261 206 132 78 69 45 31 14 14
2368 UI 14 14 14 0 0 0 0 0 0 0
2369 UI 0 0 0 0 0 0 0 0 0 0
2370 UI 0 0 0 0 0 0 0 0 0 0

*

2371 KK DIVR17 DIVERT
2372 KM
2373 DT RETR17 30.4 0.0
2374 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2375 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2376 KK CPR17 COMBINE
2377 KM
2378 HC 2

*

2379 KK R17R22 ROUTE
2380 KM
2381 RS 4 FLOW
2382 RC 0.045 0.035 0.045 6645 0.0048 15.00
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2383 RX 0.00 1000.00 1005.00 1010.00 1050.00 1060.00 1560.00 2060.00
2384 RY 15.00 14.50 14.00 12.00 11.00 14.00 14.50 15.00

*

2385 KK CPR22 COMBINE
2386 KM
2387 HC 3

*

2388 KK R22R21 ROUTE
2389 KM
2390 RS 3 FLOW
2391 RC 0.025 0.050 0.025 4455 0.0022 1363.30
2392 RX 947.00 954.00 966.00 995.00 1005.00 1034.00 1038.00 1053.00
2393 RY 1363.3 1363.00 1362.50 1355.30 1355.30 1362.50 1362.50 1363.30

*
1 HEC 1 INPUT PAGE 61

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

2394 KK CPR21 COMBINE
2395 KM
2396 HC 3

*

2397 KK R21R25 ROUTE
2398 KM
2399 RS 3 FLOW
2400 RC 0.025 0.050 0.025 6771 0.0032 1342.30
2401 RX 941.00 947.00 959.00 984.00 1012.00 1042.00 1046.00 1061.00
2402 RY 1342.3 1341.50 1341.00 1334.60 1333.60 1341.00 1341.00 1341.30

*

2403 KK R25 BASIN
2404 KM
2405 BA 0.279
2406 LG 0.15 0.23 4.80 0.36 43
2407 UI 0 62 219 334 553 424 280 144 72 35
2408 UI 15 15 0 0 0 0 0 0 0 0
2409 UI 0 0 0 0 0 0 0 0 0 0
2410 UI 0 0 0 0 0 0 0 0 0 0
2411 UI 0 0 0 0 0 0 0 0 0 0

*

2412 KK DIVR25 DIVERT
2413 KM
2414 DT RETR25 14.2 0.0
2415 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2416 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2417 KK R20 BASIN
2418 KM
2419 BA 0.503
2420 LG 0.17 0.26 3.45 0.85 47
2421 UI 0 61 176 313 407 582 724 524 396 290
2422 UI 156 103 64 33 19 19 19 0 0 0
2423 UI 0 0 0 0 0 0 0 0 0 0
2424 UI 0 0 0 0 0 0 0 0 0 0
2425 UI 0 0 0 0 0 0 0 0 0 0

*

2426 KK DIVR20 DIVERT
2427 KM
2428 DT RETR20 34.4 0.0
2429 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2430 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 62

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

2431 KK R20R23 ROUTE
2432 KM
2433 RS 6 FLOW
2434 RC 0.050 0.040 0.050 5267 0.0040 15.00
2435 RX 0.00 1000.00 1005.00 1010.00 1050.00 1060.00 1560.00 2060.00
2436 RY 15.00 14.00 13.00 12.00 11.00 14.00 14.50 15.00

*

2437 KK R23 BASIN
2438 KM
2439 BA 0.496
2440 LG 0.15 0.25 4.65 0.42 55
2441 UI 0 70 254 397 553 833 621 448 304 144
2442 UI 95 53 22 22 22 0 0 0 0 0
2443 UI 0 0 0 0 0 0 0 0 0 0
2444 UI 0 0 0 0 0 0 0 0 0 0
2445 UI 0 0 0 0 0 0 0 0 0 0

*

2446 KK DIVR23 DIVERT
2447 KM
2448 DT RETR23 35.2 0.0
2449 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2450 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2451 KK CPR23 COMBINE
2452 KM
2453 HC 2
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*

2454 KK R23R25 ROUTE
2455 KM
2456 RS 3 FLOW
2457 RC 0.035 0.030 0.035 5186 0.0044 15.00
2458 RX 960.00 980.00 1004.00 1010.00 1050.00 1052.00 1070.00 1090.00
2459 RY 15.00 13.00 12.50 11.00 11.00 14.00 14.50 15.00

*

2460 KK CPR25 COMBINE
2461 KM
2462 HC 3

*

2463 KK R25R24 ROUTE
2464 KM
2465 RS 22 FLOW
2466 RC 0.100 0.010 0.100 454 0.0044 1336.30
2467 RX 847.00 857.00 939.00 940.00 1031.00 1033.00 1109.00 1137.00
2468 RY 1333.6 1333.50 1333.40 1326.90 1326.90 1333.40 1334.10 1336.30

*
1 HEC 1 INPUT PAGE 63

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

2469 KK R19 BASIN
2470 KM
2471 BA 1.533
2472 LG 0.14 0.25 4.35 0.52 60
2473 UI 0 164 380 749 965 1230 1825 1821 1373 1071
2474 UI 828 534 285 231 164 60 50 50 50 0
2475 UI 0 0 0 0 0 0 0 0 0 0
2476 UI 0 0 0 0 0 0 0 0 0 0
2477 UI 0 0 0 0 0 0 0 0 0 0

*

2478 KK DIVR19 DIVERT
2479 KM
2480 DT RETR19 108.8 0.0
2481 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2482 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2483 KK DIV19R DIVERT
2484 KM
2485 DT DETR19 35.2 0.0
2486 DI 0.0 171.0 172.0 10172.0 0.0 0.0 0.0 0.0 0.0 0.0
2487 DQ 0.0 0.0 1.0 10001.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2488 KK R19R24 ROUTE
2489 KM
2490 RS 8 FLOW
2491 RC 0.040 0.020 0.040 5577 0.0038 2.50
2492 RX 0.00 500.00 1000.00 1001.00 1002.00 1500.00 2000.00 2500.00
2493 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*

2494 KK R24 BASIN
2495 KM
2496 BA 0.294
2497 LG 0.18 0.25 4.80 0.40 52
2498 UI 0 40 133 216 291 459 384 281 203 110
2499 UI 67 40 17 12 12 0 0 0 0 0
2500 UI 0 0 0 0 0 0 0 0 0 0
2501 UI 0 0 0 0 0 0 0 0 0 0
2502 UI 0 0 0 0 0 0 0 0 0 0

*

2503 KK DIVR24 DIVERT
2504 KM
2505 DT RETR24 19.7 0.0
2506 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2507 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 64

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

2508 KK CPR24 COMBINE
2509 KM
2510 HC 3

*

2511 KK R24EM4 ROUTE
2512 KM
2513 RS 1 FLOW
2514 RC 0.025 0.025 0.025 3679 0.0044 1325.00
2515 RX 933.00 939.00 951.00 977.00 1019.00 1049.00 1053.00 1069.00
2516 RY 1325.0 1323.60 1323.10 1316.70 1315.70 1323.10 1323.10 1325.00

*

2517 KK EMF4 BASIN
2518 KM
2519 BA 0.060
2520 LG 0.08 0.08 4.80 0.25 0
2521 UI 0 102 258 87 14 0 0 0 0 0
2522 UI 0 0 0 0 0 0 0 0 0 0
2523 UI 0 0 0 0 0 0 0 0 0 0
2524 UI 0 0 0 0 0 0 0 0 0 0
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2525 UI 0 0 0 0 0 0 0 0 0 0
*

2526 KK CPEMF4 COMBINE
2527 HC 3 55.93

*
2528 ZZ

1
SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING ( >) DIVERSION OR PUMP FLOW

NO. (.) CONNECTOR (< ) RETURN OF DIVERTED OR PUMPED FLOW

47 P1
.
.

64 . > DRPFW
62 DP1PFW

V
V

67 P1P2
.
.

75 . P2
. .
. .

90 CPP2............
V
V

93 P2P4
.
.

99 . P4
. .
. .

110 . . > RETP4
108 . DIVP4

. .

. .
113 CPP4............

V
V

116 P4P6
.
.

122 . P6
. .
. .

133 . . > RETP6
131 . DIVP6

. .

. .
136 CPP6............

V
V

139 P6GM8
V
V

145 GM8G10
.
.

153 . .< DRPFW
151 . DRPFW

. V

. V
154 . P1PFW

. .

. .
162 . . P3

. . .

. . .
177 . CPP3............

. V

. V
180 . P3P5

. .

. .
186 . . P5

. . .

. . .
197 . . . > RETP5
195 . . DIVP5

. . .

. . .
200 . CPP5............

. V

. V
203 . P5P7

. .

. .
209 . . P7

. . .

. . .
220 . . . > RETP7
218 . . DIVP7

. . .

. . .
223 CPP7........................

V
V

226 P7GM14
.
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.
232 . GM1

. .

. .
241 . . GM2

. . .

. . .
250 . . . GM3

. . . .

. . . .
259 . CPG123........................

. .

. .
264 . . > RETG1
262 . DIVG1

. V

. V
267 . GM1T5

. .

. .
273 . . GM5

. . .

. . .
284 . . . > RETG5
282 . . DIVG5

. . .

. . .
287 . CPG5............

. V

. V
290 . GM5T7

. .

. .
296 . . GM6

. . .

. . .
307 . . . > RETG6
305 . . DIVG6

. . .

. . .
310 . . . GM7

. . . .

. . . .
321 . . . . > RETG7
319 . . . DIVG7

. . . .

. . . .
324 . . CPG7A............

. . .

. . .
327 . CPG7B............

. V

. V
330 . GM7T9

. .

. .
336 . . GM8

. . .

. . .
347 . . . > RETG8
345 . . DIVG8

. . .

. . .
350 . . . GM9

. . . .

. . . .
361 . . . . > RETG9
359 . . . DIVG9

. . . .

. . . .
364 . . CPG9A............

. . .

. . .
367 . . . GM10

. . . .

. . . .
378 . . . . > RETG10
376 . . . DIVG10

. . . .

. . . .
381 . . . . GM11

. . . . .

. . . . .
392 . . . . . > RETG11
390 . . . . DIVG11

. . . . .

. . . . .
395 . . . CPG11............

. . . .

. . . .
398 . CPG9B........................

. V

. V
401 . GM9T14

. .

. .
407 . . GM12

. . .

. . .
418 . . . > RETG12
416 . . DIVG12

. . V

. . V
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421 . . G12T13
. . .
. . .

427 . . . GM13
. . . .
. . . .

438 . . . . > RETG13
436 . . . DIVG13

. . . .

. . . .
441 . . CPG13............

. . V

. . V
444 . . G13T14

. . .

. . .
450 . . . GM14

. . . .

. . . .
461 . . . . > RETG14
459 . . . DIVG14

. . . .

. . . .
464 . . CPG14A............

. . .

. . .
467 . CPG14B............

. .

. .
470 CPG14C............

V
V

473 G14E26
.
.

480 . E1
. .
. .

495 . . > DRE2
493 . DE1S

. V

. V
498 . E1E10

. .

. .
506 . . E10

. . .

. . .
524 . CPE10............

. V

. V
527 . E10E17

. .

. .
535 . . E17

. . .

. . .
554 . . . > RETE17
550 . . DIVE17

. . .

. . .
557 . CPE17............

. V

. V
560 . E17E21

. .

. .
568 . . E21

. . .

. . .
584 . . . > RETE21
580 . . DIVE21

. . .

. . .
587 . CPE21A............

. V

. V
590 . E21G20

. .

. .
599 . . .< DRE2
597 . . DRE2

. . V

. . V
600 . . RTE1E2

. . .

. . .
608 . . . E2

. . . .

. . . .
623 . . CPE2............

. . .

. . .
628 . . . > DRE3
626 . . DE2S

. . V

. . V
631 . . E2E11

. . .

. . .
639 . . . E11

. . . .

. . . .
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657 . . CPE11............
. . V
. . V

660 . . E11E18
. . .
. . .

668 . . . E18
. . . .
. . . .

682 . . . . > RETE18
680 . . . DIVE18

. . . .

. . . .
685 . . CPE18............

. . V

. . V
688 . . E18E21

. . .

. . .
696 . CPE21B............

. V

. V
699 . G20G21

. .

. .
709 . . .< DRE3
707 . . DRE3

. . V

. . V
710 . . RTE2E3

. . .

. . .
718 . . . E3

. . . .

. . . .
734 . . E2SE3............

. . .

. . .
739 . . . > DRE4N
737 . . DE3S

. . V

. . V
742 . . E3E12

. . .

. . .
750 . . . E12

. . . .

. . . .
768 . . CPE12............

. . V

. . V
771 . . E12E19

. . .

. . .
779 . . . E19

. . . .

. . . .
798 . . CPE19............

. . V

. . V
801 . . E1922E

. . .

. . .
809 . . . 22E

. . . .

. . . .
827 . . . . E20

. . . . V

. . . . V
846 . . . . E2022E

. . . . .

. . . . .
854 . . CP22E........................

. . V

. . V
857 . . 22EE22

. . .

. . .
863 . . . E22

. . . .

. . . .
881 . CPE22........................

. V

. V
884 . E22G22

. .

. .
890 . . GM21

. . .

. . .
901 . . . > RETG21
899 . . DIVG21

. . V

. . V
904 . . G21T22

. . .

. . .
910 . . . GM22

. . . .

. . . .
921 . . . . > RETG22
919 . . . DIVG22

. . . .
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. . . .
924 . . CPG22A............

. . .

. . .
927 . . . GM16

. . . .

. . . .
938 . . . . > RETG16
936 . . . DIVG16

. . . V

. . . V
941 . . . G16T19

. . . .

. . . .
947 . . . . GM18

. . . . .

. . . . .
958 . . . . . > RETG18
956 . . . . DIVG18

. . . . .

. . . . .
961 . . . CPG18............

. . . .

. . . .
964 . . . . GM19

. . . . .

. . . . .
975 . . . . . > RETG19
973 . . . . DIVG19

. . . . .

. . . . .
978 . . . CPG19A............

. . . .

. . . .
981 . . . . GM20

. . . . .

. . . . .
992 . . . . . > RETG20
990 . . . . DIVG20

. . . . .

. . . . .
995 . . . CPG19B............

. . . .

. . . .
998 . CPG22B........................

. V

. V
1003 . G22E26

. .

. .
1012 . . .< DRE4N
1010 . . DRE4N

. . V

. . V
1013 . . RTE3E4

. . .

. . .
1021 . . . E4N

. . . .

. . . .
1036 . . CPE4N............

. . .

. . .
1041 . . . > DRE4
1039 . . DE4NS

. . V

. . V
1044 . . E4NE13

. . .

. . .
1052 . . . E13

. . . .

. . . .
1068 . . CPE13............

. . V

. . V
1071 . . E13E24

. . .

. . .
1080 . . . .< DRE4
1078 . . . DRE4

. . . V

. . . V
1081 . . . RTE4E4

. . . .

. . . .
1089 . . . . E4

. . . . .

. . . . .
1105 . . . CPE4............

. . . .

. . . .
1110 . . . . > DRE5
1108 . . . DE4S

. . . V

. . . V
1113 . . . E4E14A

. . . .

. . . .
1122 . . . . E14A

. . . . .

. . . . .
1171 . . . . . .< DRE5
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1169 . . . . . DRE5
. . . . . V
. . . . . V

1172 . . . . . RTE4E5
. . . . . .
. . . . . .

1181 . . . . . . E5
. . . . . . .
. . . . . . .

1196 . . . . . CPE5............
. . . . . .
. . . . . .

1210 . . . . . . > DRE6
1207 . . . . . DE5S

. . . . . V

. . . . . V
1213 . . . . . E5A14A

. . . . . .

. . . . . .
1222 . . . CPE14A........................

. . . V

. . . V
1226 . . . E1424A

. . . V

. . . V
1235 . . . E1424B

. . . .

. . . .
1244 . . . . E24A

. . . . .

. . . . .
1255 . . . . . > RET24A
1253 . . . . DIV24A

. . . . .

. . . . .
1258 . . CP24A........................

. . V

. . V
1261 . . E247A1

. . .

. . .
1270 . . . E27A

. . . .

. . . .
1281 . . . . > RET27A
1279 . . . DIV27A

. . . .

. . . .
1284 . CPE27A........................

. V

. V
1290 . E247A2

. V

. V
1299 . E2726A

. .

. .
1309 . . E26A

. . .

. . .
1320 . . . > RET26A
1318 . . DIV26A

. . .

. . .
1323 . SR24EL............

. .

. .
1352 . . > 1650UP
1344 . 802ELS

. .

. .
1364 . . GM17

. . .

. . .
1381 . . . > RETG17
1376 . . DIVG17

. . V

. . V
1384 . . G17E26

. . .

. . .
1390 CPE26A........................

V
V

1398 80233B
.
.

1408 . E7
. .
. .

1419 . . > RETE7
1417 . DIVE7

. V

. V
1422 . E7STOR

. V

. V
1430 . E7E6

. .

. .
1444 . . .< DRE6
1438 . . DRE6

. . V
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. . V
1445 . . RTE5E6

. . .

. . .
1454 . . . E6

. . . .

. . . .
1472 . . . . E8

. . . . .

. . . . .
1483 . . . . . > RETE8
1481 . . . . DIVE8

. . . . V

. . . . V
1486 . . . . E8E6

. . . . .

. . . . .
1492 . . CPE6........................

. . .

. . .
1497 . . . > DRE9
1495 . . DE6S

. . V

. . V
1500 . . E6E15

. . .

. . .
1506 . . . E15

. . . .

. . . .
1517 . . . . > RETE15
1515 . . . DIVE15

. . . .

. . . .
1522 . . . . .< DRE9
1520 . . . . DRE9

. . . . V

. . . . V
1523 . . . . RTE6E9

. . . . .

. . . . .
1529 . . . . . E9

. . . . . .

. . . . . .
1540 . . . . . . > RETE9
1538 . . . . . DIVE9

. . . . . .

. . . . . .
1543 . . . . CPE9............

. . . . .

. . . . .
1548 . . . . . > DRR5
1546 . . . . DE9S

. . . . V

. . . . V
1551 . . . . E9E16

. . . . .

. . . . .
1557 . . . . . E16

. . . . . .

. . . . . .
1568 . . . . . . > RETE16
1566 . . . . . DIVE16

. . . . . .

. . . . . .
1571 . . . . CPE16............

. . . . V

. . . . V
1574 . . . . E16E15

. . . . .

. . . . .
1580 . . CPE15........................

. . V

. . V
1583 . . E1524B

. . .

. . .
1589 . . . E5B

. . . .

. . . .
1600 . . . . > RETE5B
1598 . . . DIVE5B

. . . V

. . . V
1603 . . . E5E14B

. . . .

. . . .
1609 . . . . E14B

. . . . .

. . . . .
1620 . . . . . > RET14B
1618 . . . . DIV14B

. . . . .

. . . . .
1623 . . . CP14B............

. . . V

. . . V
1626 . . . E14E24

. . . .

. . . .
1632 . . . . E24B

. . . . .

. . . . .
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1643 . . . . . > RET24B
1641 . . . . DIV24B

. . . . .

. . . . .
1646 . . CPE24B........................

. . V

. . V
1649 . . E24E28

. . .

. . .
1655 . . . E28B

. . . .

. . . .
1666 . . . . > RET28B
1664 . . . DIV28B

. . . .

. . . .
1669 . . CPE28B............

. . V

. . V
1672 . . E28E31

. . .

. . .
1678 . . . E25

. . . .

. . . .
1689 . . . . > RETE25
1687 . . . DIVE25

. . . V

. . . V
1692 . . . E25E29

. . . .

. . . .
1698 . . . . E29

. . . . .

. . . . .
1709 . . . . . > RETE29
1707 . . . . DIVE29

. . . . .

. . . . .
1712 . . . CPE29............

. . . V

. . . V
1715 . . . E29E31

. . . .

. . . .
1721 . . . . E32

. . . . .

. . . . .
1732 . . . . . > RETE32
1730 . . . . DIVE32

. . . . V

. . . . V
1735 . . . . E32E31

. . . . .

. . . . .
1741 . . . . . E31

. . . . . .

. . . . . .
1752 . . . . . . > RETE31
1750 . . . . . DIVE31

. . . . . .

. . . . . .
1755 . . CPE31....................................

. . V

. . V
1758 . . E31E30

. . .

. . .
1764 . . . E30B

. . . .

. . . .
1775 . . . . > RET30B
1773 . . . DIV30B

. . . .

. . . .
1778 . . CPE30............

. . V

. . V
1781 . . E30E26

. . .

. . .
1787 . . . E26B

. . . .

. . . .
1798 . . . . > RET26B
1796 . . . DIV26B

. . . .

. . . .
1801 . . CPE26............

. . V

. . V
1804 . . E26E33

. . .

. . .
1810 . . . E33B

. . . .

. . . .
1821 . . . . > RET33B
1819 . . . DIV33B

. . . .

. . . .
1824 . CPE33B........................
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. V

. V
1827 . E33P9A

. V

. V
1833 . E33P9B

. .

. .
1839 . . P9

. . .

. . .
1850 . . . > RETP9
1848 . . DIVP9

. . .

. . .
1853 . CPP9............

. V

. V
1856 . P9EMF1

. .

. .
1862 . . EMF1B

. . .

. . .
1873 . . . > REMF1B
1871 . . DEMF1B

. . .

. . .
1876 . CPEMF1............

. V

. V
1879 . EM1EM2

. .

. .
1885 . . EMF2

. . .

. . .
1896 . . . > RETEM2
1894 . . DIVEM2

. . .

. . .
1899 . CPEMF2............

. V

. V
1902 . EM2M3A

. V

. V
1908 . EM2M3B

. .

. .
1914 . . EMF3

. . .

. . .
1925 . . . > RETEM3
1923 . . DIVEM3

. . .

. . .
1928 . CPEMF3............

. V

. V
1931 . EMF3RB

. .

. .
1937 . . RITBAS

. . V

. . V
1946 . . RITBAS

. . .

. . .
1954 . CPRITB............

. V

. V
1957 . RBEMF4

. .

. .
1964 . . R2

. . .

. . .
1975 . . . > RETR2
1973 . . DIVR2

. . .

. . .
1978 . . . R3

. . . .

. . . .
1989 . . . . > RETR3
1987 . . . DIVR3

. . . .

. . . .
1992 . . CPR2R3............

. . V

. . V
1995 . . R2R3R6

. . .

. . .
2001 . . . R6

. . . .

. . . .
2010 . . CPR6............

. . V

. . V
2013 . . R6R9

. . .
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. . .
2019 . . . R9

. . . .

. . . .
2030 . . . . > RETR9
2028 . . . DIVR9

. . . .

. . . .
2033 . . CPR9............

. . V

. . V
2036 . . R9R11

. . .

. . .
2042 . . . R11

. . . .

. . . .
2053 . . . . > RETR11
2051 . . . DIVR11

. . . .

. . . .
2058 . . . . .< DRR5
2056 . . . . DRR5

. . . . .

. . . . .
2059 . . . . . R5

. . . . . .

. . . . . .
2070 . . . . . . > RETR5
2068 . . . . . DIVR5

. . . . . .

. . . . . .
2073 . . . . CPR5............

. . . . V

. . . . V
2076 . . . . R5R8

. . . . .

. . . . .
2082 . . . . . R8

. . . . . .

. . . . . .
2093 . . . . . . > RETR8
2091 . . . . . DIVR8

. . . . . .

. . . . . .
2096 . . . . CPR8............

. . . . V

. . . . V
2099 . . . . R8R11

. . . . .

. . . . .
2105 . . CPR11........................

. . V

. . V
2108 . . R11R13

. . .

. . .
2114 . . . R13

. . . .

. . . .
2125 . . . . > RETR13
2123 . . . DIVR13

. . . .

. . . .
2128 . . CPR13............

. . V

. . V
2131 . . R13R16

. . .

. . .
2137 . . . R16

. . . .

. . . .
2148 . . . . > RETR16
2146 . . . DIVR16

. . . .

. . . .
2151 . . CPR16............

. . V

. . V
2154 . . R16R21

. . .

. . .
2160 . . . R21

. . . .

. . . .
2171 . . . . > RETR21
2169 . . . DIVR21

. . . .

. . . .
2175 . . . . R1

. . . . .

. . . . .
2186 . . . . . > RETR1
2184 . . . . DIVR1

. . . . V

. . . . V
2189 . . . . R1R4

. . . . .

. . . . .
2195 . . . . . R4

. . . . . .

. . . . . .
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2204 . . . . CPR4............
. . . . V
. . . . V

2207 . . . . R4R7
. . . . .
. . . . .

2213 . . . . . R7
. . . . . .
. . . . . .

2224 . . . . . . > RETR7
2222 . . . . . DIVR7

. . . . . .

. . . . . .
2227 . . . . CPR7............

. . . . V

. . . . V
2230 . . . . R7R10

. . . . .

. . . . .
2236 . . . . . R10

. . . . . .

. . . . . .
2247 . . . . . . > RETR10
2245 . . . . . DIVR10

. . . . . .

. . . . . .
2250 . . . . CPR10............

. . . . V

. . . . V
2253 . . . . R10R12

. . . . .

. . . . .
2259 . . . . . R12

. . . . . .

. . . . . .
2270 . . . . . . > RETR12
2268 . . . . . DIVR12

. . . . . .

. . . . . .
2273 . . . . CPR12............

. . . . V

. . . . V
2276 . . . . R12R15

. . . . .

. . . . .
2282 . . . . . R15

. . . . . .

. . . . . .
2293 . . . . . . > RETR15
2291 . . . . . DIVR15

. . . . . .

. . . . . .
2296 . . . . CPR15............

. . . . V

. . . . V
2299 . . . . R15R18

. . . . .

. . . . .
2305 . . . . . R18

. . . . . .

. . . . . .
2316 . . . . . . > RETR18
2314 . . . . . DIVR18

. . . . . .

. . . . . .
2319 . . . . CPR18............

. . . . V

. . . . V
2322 . . . . R18R22

. . . . .

. . . . .
2328 . . . . . R22

. . . . . .

. . . . . .
2339 . . . . . . > RETR22
2337 . . . . . DIVR22

. . . . . .

. . . . . .
2342 . . . . . . R14

. . . . . . .

. . . . . . .
2353 . . . . . . . > RETR14
2351 . . . . . . DIVR14

. . . . . . V

. . . . . . V
2356 . . . . . . R14R17

. . . . . . .

. . . . . . .
2362 . . . . . . . R17

. . . . . . . .

. . . . . . . .
2373 . . . . . . . . > RETR17
2371 . . . . . . . DIVR17

. . . . . . . .

. . . . . . . .
2376 . . . . . . CPR17............

. . . . . . V

. . . . . . V
2379 . . . . . . R17R22

. . . . . . .

. . . . . . .
2385 . . . . CPR22........................

. . . . V
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. . . . V
2388 . . . . R22R21

. . . . .

. . . . .
2394 . . CPR21........................

. . V

. . V
2397 . . R21R25

. . .

. . .
2403 . . . R25

. . . .

. . . .
2414 . . . . > RETR25
2412 . . . DIVR25

. . . .

. . . .
2417 . . . . R20

. . . . .

. . . . .
2428 . . . . . > RETR20
2426 . . . . DIVR20

. . . . V

. . . . V
2431 . . . . R20R23

. . . . .

. . . . .
2437 . . . . . R23

. . . . . .

. . . . . .
2448 . . . . . . > RETR23
2446 . . . . . DIVR23

. . . . . .

. . . . . .
2451 . . . . CPR23............

. . . . V

. . . . V
2454 . . . . R23R25

. . . . .

. . . . .
2460 . . CPR25........................

. . V

. . V
2463 . . R25R24

. . .

. . .
2469 . . . R19

. . . .

. . . .
2480 . . . . > RETR19
2478 . . . DIVR19

. . . .

. . . .
2485 . . . . > DETR19
2483 . . . DIV19R

. . . V

. . . V
2488 . . . R19R24

. . . .

. . . .
2494 . . . . R24

. . . . .

. . . . .
2505 . . . . . > RETR24
2503 . . . . DIVR24

. . . . .

. . . . .
2508 . . CPR24........................

. . V

. . V
2511 . . R24EM4

. . .

. . .
2517 . . . EMF4

. . . .

. . . .
2526 . CPEMF4........................

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1***************************************** ***************************************
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC 1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 04JUL16 TIME 13:51:13 * * (916) 756 1104 *
* * * *
***************************************** ***************************************

24INT050IC 100 YEAR, 24 hr Interim Phase II Conditions 2016 07 04
Assuming concrete lined channel for the following routes:
E5A14A, E1424A, E1424B, E247A1, E247A2 and E2726A.
by Parsons Corporation

The model reflects interim drainage conditions for SR 24 and it is based
on Mesa ADMPU with revisions reflecting development work around the
corridor.
This model simulates that the SR 24 corridor extends to Ironwood Dr,
which would eliminate the need to intercept runoff from subbasins
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WARNING ROUTED OUTFLOW ( 899.) IS GREATER THAN MAXIMUM OUTFLOW ( 873.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 909.) IS GREATER THAN MAXIMUM OUTFLOW ( 873.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 905.) IS GREATER THAN MAXIMUM OUTFLOW ( 873.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 889.) IS GREATER THAN MAXIMUM OUTFLOW ( 873.) IN STORAGE OUTFLOW TABLE

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

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

1946 KK * RITBAS * STORAGE
* *
**************

1948 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

1
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 PEAK AREA STAGE MAX STAGE

+ 6 HOUR 24 HOUR 72 HOUR

HYDROGRAPH AT
+ P1 194. 12.67 25. 6. 2. 0.39

DIVERSION TO
+ DRPFW 118. 12.67 12. 3. 1. 0.39

HYDROGRAPH AT
+ DP1PFW 76. 12.67 13. 3. 1. 0.39

ROUTED TO
+ P1P2 49. 14.58 13. 3. 1. 0.39

HYDROGRAPH AT
+ P2 258. 12.75 38. 10. 3. 0.58

2 COMBINED AT
+ CPP2 258. 12.75 52. 13. 4. 0.96

ROUTED TO
+ P2P4 242. 13.00 52. 13. 4. 0.96

HYDROGRAPH AT
+ P4 459. 12.50 68. 21. 7. 0.50

DIVERSION TO
+ RETP4 459. 12.50 68. 21. 7. 0.50

HYDROGRAPH AT
+ DIVP4 0. 0.00 0. 0. 0. 0.50

2 COMBINED AT
+ CPP4 242. 13.00 52. 13. 4. 1.46

ROUTED TO
+ P4P6 220. 13.33 51. 13. 4. 1.46

HYDROGRAPH AT
+ P6 390. 12.67 68. 21. 7. 0.50

DIVERSION TO
+ RETP6 390. 12.67 68. 21. 7. 0.50

HYDROGRAPH AT
+ DIVP6 0. 0.00 0. 0. 0. 0.50

2 COMBINED AT
+ CPP6 220. 13.33 51. 13. 4. 1.96

ROUTED TO
+ P6GM8 210. 13.50 50. 13. 4. 1.96

ROUTED TO
+ GM8G10 201. 13.67 50. 13. 4. 1.96

HYDROGRAPH AT
+ DRPFW 118. 12.67 12. 3. 1. 0.39

ROUTED TO
+ P1PFW 92. 12.83 12. 3. 1. 0.39

HYDROGRAPH AT
+ P3 191. 13.00 34. 8. 3. 0.52

2 COMBINED AT
+ CPP3 275. 12.92 45. 11. 4. 0.91

ROUTED TO
+ P3P5 271. 13.00 45. 11. 4. 0.91

HYDROGRAPH AT
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+ P5 229. 12.50 35. 11. 4. 0.25

DIVERSION TO
+ RETP5 229. 12.50 33. 9. 3. 0.25

HYDROGRAPH AT
+ DIVP5 34. 13.25 6. 2. 1. 0.25

2 COMBINED AT
+ CPP5 271. 13.00 50. 13. 4. 1.16

ROUTED TO
+ P5P7 263. 13.08 50. 13. 4. 1.16

HYDROGRAPH AT
+ P7 419. 12.50 64. 19. 6. 0.43

DIVERSION TO
+ RETP7 419. 12.50 59. 16. 5. 0.43

HYDROGRAPH AT
+ DIVP7 60. 13.17 11. 4. 1. 0.43

3 COMBINED AT
+ CPP7 360. 13.58 106. 28. 9. 3.17

ROUTED TO
+ P7GM14 348. 13.83 105. 28. 9. 3.17

HYDROGRAPH AT
+ GM1 377. 12.42 44. 12. 4. 0.34

HYDROGRAPH AT
+ GM2 888. 12.33 113. 36. 12. 0.68

HYDROGRAPH AT
+ GM3 577. 12.08 60. 20. 7. 0.29

3 COMBINED AT
+ CPG123 1521. 12.17 217. 68. 23. 1.32

DIVERSION TO
+ RETG1 1521. 12.17 189. 51. 17. 1.32

HYDROGRAPH AT
+ DIVG1 354. 12.75 51. 16. 5. 1.32

ROUTED TO
+ GM1T5 223. 12.92 50. 16. 5. 1.32

HYDROGRAPH AT
+ GM5 310. 12.17 37. 12. 4. 0.18

DIVERSION TO
+ RETG5 310. 12.17 25. 7. 2. 0.18

HYDROGRAPH AT
+ DIVG5 218. 12.33 17. 5. 2. 0.18

2 COMBINED AT
+ CPG5 246. 12.92 65. 21. 7. 1.49

ROUTED TO
+ GM5T7 206. 13.25 63. 21. 7. 1.49

HYDROGRAPH AT
+ GM6 685. 12.17 63. 19. 6. 0.37

DIVERSION TO
+ RETG6 685. 12.17 50. 14. 5. 0.37

HYDROGRAPH AT
+ DIVG6 282. 12.33 19. 6. 2. 0.37

HYDROGRAPH AT
+ GM7 249. 12.33 27. 8. 3. 0.22

DIVERSION TO
+ RETG7 249. 12.33 27. 7. 2. 0.22

HYDROGRAPH AT
+ DIVG7 2. 16.75 1. 0. 0. 0.22

2 COMBINED AT
+ CPG7A 282. 12.33 20. 6. 2. 0.58

2 COMBINED AT
+ CPG7B 236. 12.33 79. 26. 9. 2.08

ROUTED TO
+ GM7T9 200. 13.42 78. 26. 9. 2.08

HYDROGRAPH AT
+ GM8 692. 12.33 86. 28. 9. 0.56

DIVERSION TO
+ RETG8 692. 12.33 74. 20. 7. 0.56

HYDROGRAPH AT
+ DIVG8 192. 12.67 23. 7. 2. 0.56

HYDROGRAPH AT
+ GM9 153. 12.17 11. 3. 1. 0.09
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DIVERSION TO
+ RETG9 153. 12.17 11. 3. 1. 0.09

HYDROGRAPH AT
+ DIVG9 0. 23.83 0. 0. 0. 0.09

2 COMBINED AT
+ CPG9A 192. 12.67 23. 7. 2. 0.65

HYDROGRAPH AT
+ GM10 357. 12.33 46. 14. 5. 0.28

DIVERSION TO
+ RETG10 357. 12.33 32. 9. 3. 0.28

HYDROGRAPH AT
+ DIVG10 236. 12.50 18. 5. 2. 0.28

HYDROGRAPH AT
+ GM11 91. 12.25 9. 3. 1. 0.08

DIVERSION TO
+ RETG11 91. 12.25 9. 3. 1. 0.08

HYDROGRAPH AT
+ DIVG11 1. 23.00 0. 0. 0. 0.08

2 COMBINED AT
+ CPG11 236. 12.50 18. 5. 2. 0.36

3 COMBINED AT
+ CPG9B 344. 12.75 114. 38. 13. 3.08

ROUTED TO
+ GM9T14 299. 12.92 112. 38. 13. 3.08

HYDROGRAPH AT
+ GM12 244. 12.08 26. 9. 3. 0.12

DIVERSION TO
+ RETG12 244. 12.08 16. 5. 2. 0.12

HYDROGRAPH AT
+ DIVG12 212. 12.17 13. 4. 1. 0.12

ROUTED TO
+ G12T13 82. 12.42 13. 4. 1. 0.12

HYDROGRAPH AT
+ GM13 519. 12.08 48. 16. 5. 0.29

DIVERSION TO
+ RETG13 519. 12.08 42. 11. 4. 0.29

HYDROGRAPH AT
+ DIVG13 75. 12.42 13. 4. 1. 0.29

2 COMBINED AT
+ CPG13 156. 12.42 26. 8. 3. 0.41

ROUTED TO
+ G13T14 132. 12.50 25. 8. 3. 0.41

HYDROGRAPH AT
+ GM14 591. 12.17 59. 19. 6. 0.35

DIVERSION TO
+ RETG14 591. 12.17 46. 13. 4. 0.35

HYDROGRAPH AT
+ DIVG14 254. 12.33 21. 7. 2. 0.35

2 COMBINED AT
+ CPG14A 292. 12.33 46. 15. 5. 0.76

2 COMBINED AT
+ CPG14B 386. 12.92 151. 51. 17. 3.84

2 COMBINED AT
+ CPG14C 540. 13.83 236. 75. 25. 7.01

ROUTED TO
+ G14E26 537. 13.83 235. 75. 25. 7.01

HYDROGRAPH AT
+ E1 374. 12.83 57. 14. 5. 0.89

DIVERSION TO
+ DRE2 296. 12.83 42. 11. 4. 0.89

HYDROGRAPH AT
+ DE1S 77. 12.83 15. 4. 1. 0.89

ROUTED TO
+ E1E10 48. 14.83 15. 4. 1. 0.89

HYDROGRAPH AT
+ E10 326. 12.92 53. 13. 4. 0.82

2 COMBINED AT
+ CPE10 340. 12.92 67. 17. 6. 1.71
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ROUTED TO
+ E10E17 308. 13.17 67. 17. 6. 1.71

HYDROGRAPH AT
+ E17 245. 12.50 35. 11. 4. 0.27

DIVERSION TO
+ RETE17 245. 12.50 34. 9. 3. 0.27

HYDROGRAPH AT
+ DIVE17 18. 13.50 5. 2. 1. 0.27

2 COMBINED AT
+ CPE17 308. 13.17 71. 18. 6. 1.98

ROUTED TO
+ E17E21 291. 13.33 70. 18. 6. 1.98

HYDROGRAPH AT
+ E21 291. 12.50 43. 13. 4. 0.31

DIVERSION TO
+ RETE21 291. 12.50 38. 10. 3. 0.31

HYDROGRAPH AT
+ DIVE21 63. 13.00 9. 3. 1. 0.31

2 COMBINED AT
+ CPE21A 319. 13.33 78. 21. 7. 2.29

ROUTED TO
+ E21G20 311. 13.42 78. 21. 7. 2.29

HYDROGRAPH AT
+ DRE2 296. 12.83 42. 11. 4. 0.89

ROUTED TO
+ RTE1E2 234. 13.25 42. 11. 4. 0.89

HYDROGRAPH AT
+ E2 325. 12.92 53. 13. 4. 0.78

2 COMBINED AT
+ CPE2 472. 13.00 94. 24. 8. 1.67

DIVERSION TO
+ DRE3 277. 13.00 39. 10. 3. 1.67

HYDROGRAPH AT
+ DE2S 195. 13.00 55. 14. 5. 1.67

ROUTED TO
+ E2E11 151. 15.92 54. 14. 5. 1.67

HYDROGRAPH AT
+ E11 251. 12.83 39. 10. 3. 0.60

2 COMBINED AT
+ CPE11 246. 12.83 83. 23. 8. 2.27

ROUTED TO
+ E11E18 173. 13.75 80. 23. 8. 2.27

HYDROGRAPH AT
+ E18 278. 12.33 31. 9. 3. 0.22

DIVERSION TO
+ RETE18 1. 4.50 1. 0. 0. 0.22

HYDROGRAPH AT
+ DIVE18 278. 12.33 31. 8. 3. 0.22

2 COMBINED AT
+ CPE18 274. 12.33 96. 31. 10. 2.49

ROUTED TO
+ E18E21 247. 12.50 95. 31. 10. 2.49

2 COMBINED AT
+ CPE21B 417. 13.67 169. 52. 17. 3.90

ROUTED TO
+ G20G21 413. 13.75 168. 52. 17. 3.90

HYDROGRAPH AT
+ DRE3 277. 13.00 39. 10. 3. 1.67

ROUTED TO
+ RTE2E3 241. 13.42 39. 10. 3. 1.67

HYDROGRAPH AT
+ E3 748. 13.25 165. 41. 14. 2.23

2 COMBINED AT
+ E2SE3 938. 13.25 200. 50. 17. 3.90

DIVERSION TO
+ DRE4N 545. 13.25 81. 20. 7. 3.90

HYDROGRAPH AT
+ DE3S 394. 13.25 119. 30. 10. 3.90

ROUTED TO
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+ E3E12 347. 14.50 119. 30. 10. 3.90

HYDROGRAPH AT
+ E12 256. 12.92 43. 11. 4. 0.57

2 COMBINED AT
+ CPE12 468. 12.92 160. 40. 13. 4.47

ROUTED TO
+ E12E19 416. 13.75 160. 40. 13. 4.47

HYDROGRAPH AT
+ E19 205. 12.25 19. 5. 2. 0.14

2 COMBINED AT
+ CPE19 418. 13.75 178. 45. 15. 4.61

ROUTED TO
+ E1922E 404. 14.08 178. 45. 15. 4.61

HYDROGRAPH AT
+ 22E 130. 12.25 13. 3. 1. 0.09

HYDROGRAPH AT
+ E20 133. 12.50 16. 5. 2. 0.17

ROUTED TO
+ E2022E 107. 12.75 16. 5. 2. 0.17

3 COMBINED AT
+ CP22E 407. 14.08 205. 53. 18. 4.87

ROUTED TO
+ 22EE22 402. 14.25 205. 53. 18. 4.87

HYDROGRAPH AT
+ E22 188. 12.67 28. 7. 2. 0.16

3 COMBINED AT
+ CPE22 756. 14.00 381. 108. 36. 7.25

ROUTED TO
+ E22G22 747. 14.17 377. 108. 36. 7.25

HYDROGRAPH AT
+ GM21 335. 12.25 45. 15. 5. 0.21

DIVERSION TO
+ RETG21 335. 12.25 31. 9. 3. 0.21

HYDROGRAPH AT
+ DIVG21 216. 12.42 21. 6. 2. 0.21

ROUTED TO
+ G21T22 180. 12.50 21. 6. 2. 0.21

HYDROGRAPH AT
+ GM22 184. 12.17 21. 7. 2. 0.09

DIVERSION TO
+ RETG22 176. 12.08 14. 4. 1. 0.09

HYDROGRAPH AT
+ DIVG22 143. 12.25 10. 3. 1. 0.09

2 COMBINED AT
+ CPG22A 210. 12.50 30. 9. 3. 0.31

HYDROGRAPH AT
+ GM16 79. 12.33 10. 3. 1. 0.07

DIVERSION TO
+ RETG16 79. 12.33 9. 2. 1. 0.07

HYDROGRAPH AT
+ DIVG16 12. 12.83 2. 1. 0. 0.07

ROUTED TO
+ G16T19 7. 13.17 2. 1. 0. 0.07

HYDROGRAPH AT
+ GM18 238. 12.25 27. 9. 3. 0.17

DIVERSION TO
+ RETG18 238. 12.25 23. 6. 2. 0.17

HYDROGRAPH AT
+ DIVG18 62. 12.58 7. 2. 1. 0.17

2 COMBINED AT
+ CPG18 62. 12.58 10. 3. 1. 0.24

HYDROGRAPH AT
+ GM19 152. 12.17 12. 4. 1. 0.09

DIVERSION TO
+ RETG19 152. 12.17 11. 3. 1. 0.09

HYDROGRAPH AT
+ DIVG19 34. 12.42 3. 1. 0. 0.09

2 COMBINED AT
+ CPG19A 73. 12.58 12. 4. 1. 0.33

File: C:\Users\p004524B\Documents\_PARSONS\PROJECTS\SR 24\__Hydrology\05 INT_I\24int050ic.out 7/4/2016, 1:51:19 PM Page: 478



HYDROGRAPH AT
+ GM20 317. 12.17 34. 10. 3. 0.18

DIVERSION TO
+ RETG20 317. 12.17 27. 7. 2. 0.18

HYDROGRAPH AT
+ DIVG20 113. 12.42 10. 3. 1. 0.18

2 COMBINED AT
+ CPG19B 145. 12.42 22. 7. 2. 0.51

3 COMBINED AT
+ CPG22B 779. 14.17 417. 121. 40. 8.06

ROUTED TO
+ G22E26 751. 14.50 416. 121. 40. 8.06

HYDROGRAPH AT
+ DRE4N 545. 13.25 81. 20. 7. 3.90

ROUTED TO
+ RTE3E4 496. 13.50 81. 20. 7. 3.90

HYDROGRAPH AT
+ E4N 122. 12.92 20. 5. 2. 0.31

2 COMBINED AT
+ CPE4N 546. 13.42 100. 25. 8. 4.21

DIVERSION TO
+ DRE4 416. 13.42 69. 17. 6. 4.21

HYDROGRAPH AT
+ DE4NS 130. 13.42 31. 8. 3. 4.21

ROUTED TO
+ E4NE13 105. 15.17 31. 8. 3. 4.21

HYDROGRAPH AT
+ E13 231. 12.92 39. 10. 3. 0.48

2 COMBINED AT
+ CPE13 223. 12.92 68. 17. 6. 4.69

ROUTED TO
+ E13E24 154. 13.92 67. 17. 6. 4.69

HYDROGRAPH AT
+ DRE4 416. 13.42 69. 17. 6. 4.21

ROUTED TO
+ RTE4E4 312. 14.33 69. 17. 6. 4.21

HYDROGRAPH AT
+ E4 364. 13.25 80. 20. 7. 1.20

2 COMBINED AT
+ CPE4 385. 14.25 144. 36. 12. 5.41

DIVERSION TO
+ DRE5 372. 14.25 137. 34. 11. 5.41

HYDROGRAPH AT
+ DE4S 13. 14.25 7. 2. 1. 5.41

ROUTED TO
+ E4E14A 13. 15.33 7. 2. 1. 5.41

HYDROGRAPH AT
+ E14A 135. 12.83 20. 5. 2. 0.48

HYDROGRAPH AT
+ DRE5 372. 14.25 137. 34. 11. 5.41

ROUTED TO
+ RTE4E5 344. 14.58 137. 34. 11. 5.41

HYDROGRAPH AT
+ E5 421. 13.25 91. 23. 8. 1.43

2 COMBINED AT
+ CPE5 604. 13.33 219. 55. 18. 6.84

DIVERSION TO
+ DRE6 250. 13.33 56. 14. 5. 6.84

HYDROGRAPH AT
+ DE5S 354. 13.33 163. 41. 14. 6.84

ROUTED TO
+ E5A14A 347. 13.58 163. 41. 14. 6.84

3 COMBINED AT
+ CPE14A 369. 13.50 186. 47. 16. 7.61

ROUTED TO
+ E1424A 367. 13.58 186. 47. 16. 7.61

ROUTED TO
+ E1424B 367. 13.67 185. 47. 16. 7.61
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HYDROGRAPH AT
+ E24A 710. 12.33 96. 32. 11. 0.53

DIVERSION TO
+ RET24A 710. 12.33 71. 20. 7. 0.53

HYDROGRAPH AT
+ DIV24A 432. 12.50 38. 12. 4. 0.53

3 COMBINED AT
+ CP24A 538. 13.75 282. 73. 24. 8.62

ROUTED TO
+ E247A1 536. 13.92 280. 73. 24. 8.62

HYDROGRAPH AT
+ E27A 568. 12.50 101. 32. 11. 0.54

DIVERSION TO
+ RET27A 568. 12.50 76. 21. 7. 0.54

HYDROGRAPH AT
+ DIV27A 310. 12.83 37. 11. 4. 0.54

3 COMBINED AT
+ CPE27A 1244. 13.00 697. 197. 66. 12.81

ROUTED TO
+ E247A2 1241. 13.08 696. 197. 66. 12.81

ROUTED TO
+ E2726A 1226. 13.25 694. 197. 66. 12.81

HYDROGRAPH AT
+ E26A 959. 12.50 158. 51. 17. 0.87

DIVERSION TO
+ RET26A 959. 12.50 120. 33. 11. 0.87

HYDROGRAPH AT
+ DIV26A 485. 12.83 57. 17. 6. 0.87

2 COMBINED AT
+ SR24EL 1348. 13.25 734. 209. 70. 13.68

DIVERSION TO
+ 1650UP 0. 0.00 0. 0. 0. 13.68

HYDROGRAPH AT
+ 802ELS 1348. 13.25 734. 209. 70. 13.68

HYDROGRAPH AT
+ GM17 150. 12.17 15. 5. 2. 0.10

DIVERSION TO
+ RETG17 150. 12.17 15. 5. 2. 0.10

HYDROGRAPH AT
+ DIVG17 0. 0.00 0. 0. 0. 0.10

ROUTED TO
+ G17E26 0. 0.00 0. 0. 0. 0.10

3 COMBINED AT
+ CPE26A 1642. 13.33 883. 260. 87. 20.80

ROUTED TO
+ 80233B 1617. 13.42 880. 260. 87. 20.80

HYDROGRAPH AT
+ E7 702. 12.92 157. 49. 16. 1.12

DIVERSION TO
+ RETE7 702. 12.92 156. 43. 14. 1.12

HYDROGRAPH AT
+ DIVE7 29. 15.17 17. 6. 2. 1.12

ROUTED TO
+ E7STOR 0. 0.00 0. 0. 0. 1.12

ROUTED TO
+ E7E6 0. 0.00 0. 0. 0. 1.12

HYDROGRAPH AT
+ DRE6 250. 13.33 56. 14. 5. 6.84

ROUTED TO
+ RTE5E6 225. 13.83 56. 14. 5. 6.84

HYDROGRAPH AT
+ E6 859. 13.42 218. 55. 18. 2.53

HYDROGRAPH AT
+ E8 770. 12.75 155. 49. 16. 1.10

DIVERSION TO
+ RETE8 770. 12.75 148. 41. 14. 1.10

HYDROGRAPH AT
+ DIVE8 70. 14.08 25. 8. 3. 1.10

ROUTED TO
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+ E8E6 43. 15.25 23. 8. 3. 1.10

3 COMBINED AT
+ CPE6 1001. 13.50 291. 77. 26. 3.05

DIVERSION TO
+ DRE9 151. 13.50 15. 4. 1. 3.05

HYDROGRAPH AT
+ DE6S 850. 13.50 276. 74. 25. 3.05

ROUTED TO
+ E6E15 800. 14.00 275. 74. 25. 3.05

HYDROGRAPH AT
+ E15 955. 12.33 135. 45. 15. 0.78

DIVERSION TO
+ RETE15 955. 12.33 123. 34. 11. 0.78

HYDROGRAPH AT
+ DIVE15 120. 13.00 31. 11. 4. 0.78

HYDROGRAPH AT
+ DRE9 151. 13.50 15. 4. 1. 3.05

ROUTED TO
+ RTE6E9 126. 13.83 15. 4. 1. 3.05

HYDROGRAPH AT
+ E9 846. 12.42 128. 42. 14. 0.72

DIVERSION TO
+ RETE9 846. 12.42 119. 33. 11. 0.72

HYDROGRAPH AT
+ DIVE9 102. 13.17 28. 9. 3. 0.72

2 COMBINED AT
+ CPE9 193. 13.75 45. 14. 5. 0.72

DIVERSION TO
+ DRR5 65. 13.75 6. 1. 0. 0.72

HYDROGRAPH AT
+ DE9S 128. 13.75 39. 12. 4. 0.72

ROUTED TO
+ E9E16 119. 14.17 38. 12. 4. 0.72

HYDROGRAPH AT
+ E16 508. 12.33 69. 23. 8. 0.40

DIVERSION TO
+ RETE16 508. 12.33 64. 18. 6. 0.40

HYDROGRAPH AT
+ DIVE16 48. 13.08 15. 5. 2. 0.40

2 COMBINED AT
+ CPE16 138. 14.17 52. 17. 6. 1.12

ROUTED TO
+ E16E15 138. 14.33 51. 17. 6. 1.12

3 COMBINED AT
+ CPE15 923. 14.17 338. 97. 32. 4.95

ROUTED TO
+ E1524B 909. 14.33 337. 97. 32. 4.95

HYDROGRAPH AT
+ E5B 387. 12.25 50. 17. 6. 0.29

DIVERSION TO
+ RETE5B 387. 12.25 45. 13. 4. 0.29

HYDROGRAPH AT
+ DIVE5B 41. 12.92 12. 4. 1. 0.29

ROUTED TO
+ E5E14B 27. 13.58 12. 4. 1. 0.29

HYDROGRAPH AT
+ E14B 774. 12.25 96. 32. 11. 0.53

DIVERSION TO
+ RET14B 774. 12.25 88. 24. 8. 0.53

HYDROGRAPH AT
+ DIV14B 74. 12.92 22. 7. 2. 0.53

2 COMBINED AT
+ CP14B 74. 12.92 33. 12. 4. 0.81

ROUTED TO
+ E14E24 63. 13.92 32. 12. 4. 0.81

HYDROGRAPH AT
+ E24B 695. 12.25 88. 28. 9. 0.46

DIVERSION TO
+ RET24B 695. 12.25 71. 20. 7. 0.46
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HYDROGRAPH AT
+ DIV24B 238. 12.58 29. 9. 3. 0.46

3 COMBINED AT
+ CPE24B 948. 14.33 372. 113. 38. 6.23

ROUTED TO
+ E24E28 933. 14.58 370. 113. 38. 6.23

HYDROGRAPH AT
+ E28B 681. 12.42 101. 32. 11. 0.54

DIVERSION TO
+ RET28B 681. 12.42 77. 21. 7. 0.54

HYDROGRAPH AT
+ DIV28B 377. 12.67 36. 11. 4. 0.54

2 COMBINED AT
+ CPE28B 942. 14.58 392. 121. 40. 6.77

ROUTED TO
+ E28E31 922. 14.92 388. 121. 40. 6.77

HYDROGRAPH AT
+ E25 903. 12.50 161. 53. 18. 0.93

DIVERSION TO
+ RETE25 903. 12.50 161. 53. 18. 0.93

HYDROGRAPH AT
+ DIVE25 0. 0.00 0. 0. 0. 0.93

ROUTED TO
+ E25E29 0. 0.00 0. 0. 0. 0.93

HYDROGRAPH AT
+ E29 1079. 12.50 178. 58. 19. 1.00

DIVERSION TO
+ RETE29 1079. 12.50 134. 37. 12. 1.00

HYDROGRAPH AT
+ DIVE29 640. 12.75 68. 21. 7. 1.00

2 COMBINED AT
+ CPE29 577. 12.75 66. 20. 7. 1.93

ROUTED TO
+ E29E31 303. 13.17 64. 20. 7. 1.93

HYDROGRAPH AT
+ E32 351. 12.25 42. 14. 5. 0.25

DIVERSION TO
+ RETE32 351. 12.25 31. 9. 3. 0.25

HYDROGRAPH AT
+ DIVE32 192. 12.42 17. 5. 2. 0.25

ROUTED TO
+ E32E31 79. 12.83 16. 5. 2. 0.25

HYDROGRAPH AT
+ E31 838. 12.50 137. 45. 15. 0.81

DIVERSION TO
+ RETE31 838. 12.50 101. 28. 9. 0.81

HYDROGRAPH AT
+ DIVE31 466. 12.75 55. 17. 6. 0.81

4 COMBINED AT
+ CPE31 961. 14.92 476. 152. 51. 9.76

ROUTED TO
+ E31E30 947. 15.25 468. 152. 51. 9.76

HYDROGRAPH AT
+ E30B 739. 12.83 162. 51. 17. 0.88

DIVERSION TO
+ RET30B 739. 12.83 123. 34. 11. 0.88

HYDROGRAPH AT
+ DIV30B 415. 13.25 57. 17. 6. 0.88

2 COMBINED AT
+ CPE30 960. 15.25 505. 164. 55. 10.64

ROUTED TO
+ E30E26 958. 15.33 503. 164. 55. 10.64

HYDROGRAPH AT
+ E26B 366. 12.33 49. 15. 5. 0.26

DIVERSION TO
+ RET26B 366. 12.33 37. 10. 3. 0.26

HYDROGRAPH AT
+ DIV26B 178. 12.58 17. 5. 2. 0.26
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2 COMBINED AT
+ CPE26 960. 15.33 507. 167. 56. 10.90

ROUTED TO
+ E26E33 945. 15.67 499. 167. 56. 10.90

HYDROGRAPH AT
+ E33B 1148. 12.33 160. 52. 17. 0.85

DIVERSION TO
+ RET33B 1148. 12.33 121. 34. 11. 0.85

HYDROGRAPH AT
+ DIV33B 630. 12.58 59. 18. 6. 0.85

3 COMBINED AT
+ CPE33B 945. 15.67 508. 178. 59. 12.87

ROUTED TO
+ E33P9A 932. 15.75 502. 176. 59. 12.87

ROUTED TO
+ E33P9B 922. 15.92 500. 176. 59. 12.87

HYDROGRAPH AT
+ P9 1338. 12.42 236. 79. 26. 1.12

DIVERSION TO
+ RETP9 177. 11.75 54. 18. 6. 1.12

HYDROGRAPH AT
+ DIVP9 1338. 12.42 218. 61. 20. 1.12

2 COMBINED AT
+ CPP9 1254. 12.42 621. 229. 77. 13.99

ROUTED TO
+ P9EMF1 1107. 12.58 610. 229. 77. 13.99

HYDROGRAPH AT
+ EMF1B 1271. 12.42 205. 67. 22. 1.04

DIVERSION TO
+ REMF1B 1271. 12.42 153. 43. 14. 1.04

HYDROGRAPH AT
+ DEMF1B 681. 12.67 80. 24. 8. 1.04

2 COMBINED AT
+ CPEMF1 1303. 12.75 663. 246. 82. 15.03

ROUTED TO
+ EM1EM2 1240. 13.00 661. 246. 82. 15.03

HYDROGRAPH AT
+ EMF2 1409. 12.83 345. 114. 38. 1.85

DIVERSION TO
+ RETEM2 1331. 12.83 195. 49. 16. 1.85

HYDROGRAPH AT
+ DIVEM2 814. 13.33 149. 65. 22. 1.85

2 COMBINED AT
+ CPEMF2 1289. 13.00 760. 288. 100. 16.88

ROUTED TO
+ EM2M3A 1245. 13.00 756. 288. 100. 16.88

ROUTED TO
+ EM2M3B 1214. 13.08 753. 288. 100. 16.88

HYDROGRAPH AT
+ EMF3 1144. 12.75 241. 79. 26. 1.49

DIVERSION TO
+ RETEM3 801. 12.42 100. 30. 10. 1.49

HYDROGRAPH AT
+ DIVEM3 1144. 12.75 175. 50. 17. 1.49

2 COMBINED AT
+ CPEMF3 1911. 12.92 887. 327. 113. 18.37

ROUTED TO
+ EMF3RB 1900. 13.00 883. 327. 113. 18.37

HYDROGRAPH AT
+ RITBAS 610. 12.08 37. 9. 3. 0.29

ROUTED TO
+ RITBAS 1. 12.92 1. 1. 1. 0.29

2 COMBINED AT
+ CPRITB 1900. 13.00 883. 328. 114. 18.66

ROUTED TO
+ RBEMF4 1686. 13.33 861. 327. 113. 18.66

HYDROGRAPH AT
+ R2 519. 12.67 86. 25. 8. 0.68

DIVERSION TO
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+ RETR2 383. 12.42 33. 9. 3. 0.68

HYDROGRAPH AT
+ DIVR2 519. 12.67 59. 16. 5. 0.68

HYDROGRAPH AT
+ R3 301. 12.58 47. 14. 5. 0.41

DIVERSION TO
+ RETR3 301. 12.58 29. 8. 3. 0.41

HYDROGRAPH AT
+ DIVR3 241. 12.75 21. 6. 2. 0.41

2 COMBINED AT
+ CPR2R3 718. 12.75 79. 21. 7. 1.09

ROUTED TO
+ R2R3R6 331. 14.33 74. 21. 7. 1.09

HYDROGRAPH AT
+ R6 342. 12.67 52. 15. 5. 0.50

2 COMBINED AT
+ CPR6 338. 12.67 119. 35. 12. 1.59

ROUTED TO
+ R6R9 305. 14.67 118. 35. 12. 1.59

HYDROGRAPH AT
+ R9 733. 12.33 108. 36. 12. 0.59

DIVERSION TO
+ RETR9 733. 12.33 98. 27. 9. 0.59

HYDROGRAPH AT
+ DIVR9 102. 13.00 27. 9. 3. 0.59

2 COMBINED AT
+ CPR9 337. 13.00 142. 44. 15. 2.19

ROUTED TO
+ R9R11 303. 15.17 140. 44. 15. 2.19

HYDROGRAPH AT
+ R11 1022. 12.50 160. 51. 17. 0.99

DIVERSION TO
+ RETR11 1022. 12.50 124. 34. 11. 0.99

HYDROGRAPH AT
+ DIVR11 460. 12.83 55. 17. 6. 0.99

HYDROGRAPH AT
+ DRR5 65. 13.75 6. 1. 0. 0.72

HYDROGRAPH AT
+ R5 465. 12.50 61. 18. 6. 0.50

DIVERSION TO
+ RETR5 3. 5.00 2. 1. 0. 0.50

HYDROGRAPH AT
+ DIVR5 465. 12.50 61. 17. 6. 0.50

2 COMBINED AT
+ CPR5 463. 12.50 66. 19. 6. 1.22

ROUTED TO
+ R5R8 392. 12.83 66. 19. 6. 1.22

HYDROGRAPH AT
+ R8 647. 12.42 101. 34. 11. 0.55

DIVERSION TO
+ RETR8 647. 12.42 91. 25. 8. 0.55

HYDROGRAPH AT
+ DIVR8 91. 13.08 25. 9. 3. 0.55

2 COMBINED AT
+ CPR8 392. 12.83 89. 27. 9. 1.77

ROUTED TO
+ R8R11 357. 13.25 87. 27. 9. 1.77

3 COMBINED AT
+ CPR11 714. 12.83 268. 84. 28. 4.95

ROUTED TO
+ R11R13 652. 13.75 266. 84. 28. 4.95

HYDROGRAPH AT
+ R13 612. 12.33 81. 27. 9. 0.50

DIVERSION TO
+ RETR13 612. 12.33 60. 17. 6. 0.50

HYDROGRAPH AT
+ DIVR13 362. 12.50 33. 10. 3. 0.50

2 COMBINED AT
+ CPR13 675. 13.75 288. 92. 31. 5.45
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ROUTED TO
+ R13R16 640. 14.25 285. 92. 31. 5.45

HYDROGRAPH AT
+ R16 666. 12.25 92. 31. 10. 0.50

DIVERSION TO
+ RETR16 666. 12.25 66. 19. 6. 0.50

HYDROGRAPH AT
+ DIVR16 368. 12.50 40. 12. 4. 0.50

2 COMBINED AT
+ CPR16 661. 14.25 314. 103. 35. 5.95

ROUTED TO
+ R16R21 601. 15.25 309. 103. 35. 5.95

HYDROGRAPH AT
+ R21 649. 12.67 114. 35. 12. 0.84

DIVERSION TO
+ RETR21 333. 12.25 30. 9. 3. 0.84

HYDROGRAPH AT
+ DIVR21 649. 12.67 96. 26. 9. 0.84

HYDROGRAPH AT
+ R1 1164. 12.58 182. 56. 19. 1.45

DIVERSION TO
+ RETR1 1164. 12.58 182. 51. 17. 1.45

HYDROGRAPH AT
+ DIVR1 22. 15.08 17. 6. 2. 1.45

ROUTED TO
+ R1R4 18. 20.42 15. 6. 2. 1.45

HYDROGRAPH AT
+ R4 673. 12.58 86. 23. 8. 1.00

2 COMBINED AT
+ CPR4 660. 12.58 84. 27. 9. 2.45

ROUTED TO
+ R4R7 513. 13.08 84. 27. 9. 2.45

HYDROGRAPH AT
+ R7 823. 12.58 134. 42. 14. 1.00

DIVERSION TO
+ RETR7 823. 12.58 86. 24. 8. 1.00

HYDROGRAPH AT
+ DIVR7 624. 12.75 64. 18. 6. 1.00

2 COMBINED AT
+ CPR7 990. 12.75 142. 44. 15. 3.45

ROUTED TO
+ R7R10 853. 13.25 140. 44. 15. 3.45

HYDROGRAPH AT
+ R10 667. 12.83 139. 43. 14. 1.01

DIVERSION TO
+ RETR10 667. 12.83 129. 35. 12. 1.01

HYDROGRAPH AT
+ DIVR10 110. 13.83 25. 8. 3. 1.01

2 COMBINED AT
+ CPR10 853. 13.25 160. 51. 17. 4.46

ROUTED TO
+ R10R12 725. 13.67 156. 51. 17. 4.46

HYDROGRAPH AT
+ R12 828. 12.17 101. 35. 12. 0.49

DIVERSION TO
+ RETR12 828. 12.17 71. 20. 7. 0.49

HYDROGRAPH AT
+ DIVR12 550. 12.33 47. 14. 5. 0.49

2 COMBINED AT
+ CPR12 764. 13.67 196. 64. 22. 4.95

ROUTED TO
+ R12R15 590. 14.67 188. 64. 22. 4.95

HYDROGRAPH AT
+ R15 528. 12.50 77. 24. 8. 0.56

DIVERSION TO
+ RETR15 477. 12.42 41. 12. 4. 0.56

HYDROGRAPH AT
+ DIVR15 528. 12.50 45. 13. 4. 0.56
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2 COMBINED AT
+ CPR15 598. 14.67 220. 75. 25. 5.51

ROUTED TO
+ R15R18 564. 15.08 214. 75. 25. 5.51

HYDROGRAPH AT
+ R18 560. 12.67 104. 32. 11. 0.80

DIVERSION TO
+ RETR18 560. 12.67 94. 26. 9. 0.80

HYDROGRAPH AT
+ DIVR18 108. 13.50 21. 7. 2. 0.80

2 COMBINED AT
+ CPR18 572. 15.08 225. 79. 27. 6.30

ROUTED TO
+ R18R22 534. 15.58 221. 78. 27. 6.30

HYDROGRAPH AT
+ R22 689. 12.33 95. 31. 10. 0.57

DIVERSION TO
+ RETR22 689. 12.33 67. 19. 6. 0.57

HYDROGRAPH AT
+ DIVR22 432. 12.50 41. 12. 4. 0.57

HYDROGRAPH AT
+ R14 703. 12.25 88. 29. 10. 0.50

DIVERSION TO
+ RETR14 703. 12.25 60. 17. 6. 0.50

HYDROGRAPH AT
+ DIVR14 458. 12.42 41. 12. 4. 0.50

ROUTED TO
+ R14R17 220. 12.83 40. 12. 4. 0.50

HYDROGRAPH AT
+ R17 427. 12.58 73. 23. 8. 0.49

DIVERSION TO
+ RETR17 427. 12.58 55. 15. 5. 0.49

HYDROGRAPH AT
+ DIVR17 219. 12.83 27. 8. 3. 0.49

2 COMBINED AT
+ CPR17 436. 12.83 66. 20. 7. 0.99

ROUTED TO
+ R17R22 275. 13.25 63. 20. 7. 0.99

3 COMBINED AT
+ CPR22 575. 15.58 287. 105. 35. 7.87

ROUTED TO
+ R22R21 550. 15.92 283. 104. 35. 7.87

3 COMBINED AT
+ CPR21 839. 15.58 571. 208. 70. 14.65

ROUTED TO
+ R21R25 816. 15.92 560. 207. 70. 14.65

HYDROGRAPH AT
+ R25 378. 12.25 43. 14. 5. 0.28

DIVERSION TO
+ RETR25 346. 12.17 25. 7. 2. 0.28

HYDROGRAPH AT
+ DIVR25 353. 12.33 23. 6. 2. 0.28

HYDROGRAPH AT
+ R20 482. 12.42 72. 24. 8. 0.50

DIVERSION TO
+ RETR20 482. 12.42 62. 17. 6. 0.50

HYDROGRAPH AT
+ DIVR20 103. 12.92 20. 6. 2. 0.50

ROUTED TO
+ R20R23 47. 13.75 18. 6. 2. 0.50

HYDROGRAPH AT
+ R23 608. 12.33 84. 28. 9. 0.50

DIVERSION TO
+ RETR23 608. 12.33 63. 18. 6. 0.50

HYDROGRAPH AT
+ DIVR23 309. 12.58 32. 10. 3. 0.50

2 COMBINED AT
+ CPR23 309. 12.58 49. 16. 5. 1.00

ROUTED TO
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+ R23R25 135. 13.00 47. 16. 5. 1.00

3 COMBINED AT
+ CPR25 828. 15.83 591. 222. 75. 15.93

ROUTED TO
+ R25R24 828. 15.92 591. 222. 75. 15.93

HYDROGRAPH AT
+ R19 1566. 12.50 263. 88. 29. 1.53

DIVERSION TO
+ RETR19 1566. 12.50 194. 55. 18. 1.53

HYDROGRAPH AT
+ DIVR19 875. 12.75 110. 34. 11. 1.53

DIVERSION TO
+ DETR19 704. 12.75 36. 9. 3. 1.53

HYDROGRAPH AT
+ DIV19R 171. 12.67 74. 25. 8. 1.53

ROUTED TO
+ R19R24 160. 13.92 70. 25. 8. 1.53

HYDROGRAPH AT
+ R24 346. 12.33 48. 16. 5. 0.29

DIVERSION TO
+ RETR24 346. 12.33 36. 10. 3. 0.29

HYDROGRAPH AT
+ DIVR24 196. 12.58 19. 6. 2. 0.29

3 COMBINED AT
+ CPR24 865. 15.75 649. 245. 82. 17.75

ROUTED TO
+ R24EM4 860. 15.92 647. 245. 82. 17.75

HYDROGRAPH AT
+ EMF4 119. 12.08 7. 2. 1. 0.06

3 COMBINED AT
+ CPEMF4 1800. 13.42 1207. 475. 164. 55.93
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION E7STOR

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ............... 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 1566.55 0.00 12. 0. 0.00 0.00 0.00

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 1566.52 0.00 12. 0. 0.00 0.00 0.00

PLAN 3 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1566.00 1574.00 1574.00
STORAGE 0. 607. 607.
OUTFLOW 0. 104. 104.

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 1566.41 0.00 9. 0. 0.00 0.00 0.00

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 1566.28 0.00 6. 0. 0.00 0.00 0.00

PLAN 5 ............... 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 1566.10 0.00 2. 0. 0.00 0.00 0.00

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 1566.01 0.00 0. 0. 0.00 0.00 0.00

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 1566.00 0.00 0. 0. 0.00 0.00 0.00

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 1566.00 0.00 0. 0. 0.00 0.00 0.00

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 1566.00 0.00 0. 0. 0.00 0.00 0.00
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION RITBAS

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.84 0.00 18. 1. 0.00 12.92 0.00

PLAN 2 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.83 0.00 18. 1. 0.00 12.92 0.00

PLAN 3 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.81 0.00 18. 1. 0.00 12.92 0.00
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PLAN 4 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.78 0.00 17. 1. 0.00 12.83 0.00

PLAN 5 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.74 0.00 16. 1. 0.00 12.75 0.00

PLAN 6 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.72 0.00 16. 1. 0.00 12.75 0.00

PLAN 7 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.71 0.00 16. 1. 0.00 12.75 0.00

PLAN 8 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.70 0.00 15. 1. 0.00 12.75 0.00

PLAN 9 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.69 0.00 15. 1. 0.00 12.75 0.00

*** NORMAL END OF HEC 1 ***
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1***************************************** ***************************************
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC 1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 04JUL16 TIME 13:39:43 * * (916) 756 1104 *
* * * *
***************************************** ***************************************

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC 1 KNOWN AS 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

1 HEC 1 INPUT PAGE 1

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

1 ID 24INT100IC 100 YEAR, 24 hr Interim Phase II Conditions 2016 07 04
2 ID Assuming concrete lined channel for the following routes:
3 ID E5A14A, E1424A, E1424B, E247A1, E247A2 and E2726A.
4 ID by Parsons Corporation
5 ID
6 ID The model reflects interim drainage conditions for SR 24 and it is based
7 ID on Mesa ADMPU with revisions reflecting development work around the
8 ID corridor.
9 ID This model simulates that the SR 24 corridor extends to Ironwood Dr,
10 ID which would eliminate the need to intercept runoff from subbasins
11 ID E5A, E6A and RTE4E5.
12 ID Therefore, subbasins E5A and E5B, and E6A and E6B were reconfigured to
13 ID match the layout, characteristics and hydrologic connectivity of
14 ID subbasins E5 and E6 in the existing condition model (24EX100). Also,
15 ID diversion DRE6 was reintroduced to simulate the cascading flows
16 ID east of Ironwood Dr.
17 ID
18 ID *********************************************************************
19 ID FUTEMADMP24 20110519 EMADMPU 24 hr Future Conditions 20110519
20 ID Flood Control District of Maricopa County
21 ID 100 YEAR
22 ID 24 Hour Storm
23 ID Unit Hydrograph: S Graph
24 ID 08/05/2011
25 IT 5 0 0 2000
26 IN 15
27 IO 5

*DIAGRAM
*

28 JD 3.579 0.0001
29 PC 0.000 0.002 0.005 0.008 0.011 0.014 0.017 0.020 0.023 0.026
30 PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.060
31 PC 0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095 0.100 0.105
32 PC 0.110 0.115 0.120 0.126 0.133 0.140 0.147 0.155 0.163 0.172
33 PC 0.181 0.191 0.203 0.218 0.236 0.257 0.283 0.387 0.663 0.707
34 PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 0.834 0.842 0.849
35 PC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 0.908
36 PC 0.913 0.918 0.922 0.926 0.930 0.934 0.938 0.942 0.946 0.950
37 PC 0.953 0.956 0.959 0.962 0.965 0.968 0.971 0.974 0.977 0.980
38 PC 0.983 0.986 0.989 0.992 0.995 0.998 1.000
39 JD 3.561 1.0
40 JD 3.490 5.0
41 JD 3.400 10.0
42 JD 3.286 20.0
43 JD 3.221 30.0
44 JD 3.175 40.0
45 JD 3.139 50.0
46 JD 3.114 60.0

*
1 HEC 1 INPUT PAGE 2

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

47 KK P1 BASIN
48 KM
49 KM Used the unit hydrograph for undeveloped conditions
50 KM by Parsons Corporation 2015 11
51 BA 0.387
52 LG 0.35 0.35 3.95 0.47 0
53 UI 0 29 29 99 134 162 189 226 301 369
54 UI 298 248 210 175 144 108 65 50 45 29
55 UI 26 9 9 9 9 9 9 0 0 0
56 UI 0 0 0 0 0 0 0 0 0 0
57 UI 0 0 0 0 0 0 0 0 0 0
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WARNING ROUTED OUTFLOW ( 489.) IS GREATER THAN MAXIMUM OUTFLOW ( 487.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 491.) 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 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 ( 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 ( 490.) IS GREATER THAN MAXIMUM OUTFLOW ( 487.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 491.) IS GREATER THAN MAXIMUM OUTFLOW ( 487.) IN STORAGE OUTFLOW TABLE
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO

1
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 PEAK AREA STAGE MAX STAGE

+ 6 HOUR 24 HOUR 72 HOUR

HYDROGRAPH AT
+ P1 244. 12.67 32. 8. 3. 0.39

DIVERSION TO
+ DRPFW 161. 12.67 17. 4. 1. 0.39

HYDROGRAPH AT
+ DP1PFW 83. 12.67 15. 4. 1. 0.39

ROUTED TO
+ P1P2 58. 14.50 15. 4. 1. 0.39

HYDROGRAPH AT
+ P2 326. 12.75 49. 12. 4. 0.58

2 COMBINED AT
+ CPP2 326. 12.75 65. 16. 5. 0.96

ROUTED TO
+ P2P4 310. 13.00 64. 16. 5. 0.96

HYDROGRAPH AT
+ P4 536. 12.50 79. 24. 8. 0.50

DIVERSION TO
+ RETP4 536. 12.50 79. 24. 8. 0.50

HYDROGRAPH AT
+ DIVP4 0. 0.00 0. 0. 0. 0.50

2 COMBINED AT
+ CPP4 310. 13.00 64. 16. 5. 1.46

ROUTED TO
+ P4P6 289. 13.25 64. 16. 5. 1.46

HYDROGRAPH AT
+ P6 456. 12.67 79. 24. 8. 0.50

DIVERSION TO
+ RETP6 456. 12.67 79. 24. 8. 0.50

HYDROGRAPH AT
+ DIVP6 0. 0.00 0. 0. 0. 0.50

2 COMBINED AT
+ CPP6 289. 13.25 64. 16. 5. 1.96

ROUTED TO
+ P6GM8 273. 13.42 63. 16. 5. 1.96

ROUTED TO
+ GM8G10 265. 13.58 63. 16. 5. 1.96

HYDROGRAPH AT
+ DRPFW 161. 12.67 17. 4. 1. 0.39

ROUTED TO
+ P1PFW 135. 12.83 17. 4. 1. 0.39

HYDROGRAPH AT
+ P3 242. 13.00 43. 11. 4. 0.52

2 COMBINED AT
+ CPP3 363. 12.92 60. 15. 5. 0.91

ROUTED TO
+ P3P5 358. 13.00 60. 15. 5. 0.91

HYDROGRAPH AT
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+ P5 268. 12.50 41. 12. 4. 0.25

DIVERSION TO
+ RETP5 268. 12.50 33. 9. 3. 0.25

HYDROGRAPH AT
+ DIVP5 121. 12.92 12. 4. 1. 0.25

2 COMBINED AT
+ CPP5 463. 12.92 71. 19. 6. 1.16

ROUTED TO
+ P5P7 447. 13.00 71. 19. 6. 1.16

HYDROGRAPH AT
+ P7 485. 12.50 74. 22. 7. 0.43

DIVERSION TO
+ RETP7 485. 12.50 58. 16. 5. 0.43

HYDROGRAPH AT
+ DIVP7 212. 12.92 22. 6. 2. 0.43

3 COMBINED AT
+ CPP7 586. 13.00 150. 40. 13. 3.17

ROUTED TO
+ P7GM14 569. 13.25 149. 40. 13. 3.17

HYDROGRAPH AT
+ GM1 435. 12.42 53. 14. 5. 0.34

HYDROGRAPH AT
+ GM2 1023. 12.33 130. 42. 14. 0.68

HYDROGRAPH AT
+ GM3 651. 12.08 69. 23. 8. 0.29

3 COMBINED AT
+ CPG123 1747. 12.17 250. 78. 26. 1.32

DIVERSION TO
+ RETG1 1747. 12.17 188. 51. 17. 1.32

HYDROGRAPH AT
+ DIVG1 847. 12.58 89. 26. 9. 1.32

ROUTED TO
+ GM1T5 640. 12.67 88. 26. 9. 1.32

HYDROGRAPH AT
+ GM5 349. 12.17 42. 13. 4. 0.18

DIVERSION TO
+ RETG5 325. 12.17 24. 7. 2. 0.18

HYDROGRAPH AT
+ DIVG5 334. 12.25 23. 7. 2. 0.18

2 COMBINED AT
+ CPG5 686. 12.67 109. 33. 11. 1.49

ROUTED TO
+ GM5T7 571. 12.92 107. 33. 11. 1.49

HYDROGRAPH AT
+ GM6 777. 12.17 73. 22. 7. 0.37

DIVERSION TO
+ RETG6 777. 12.17 50. 14. 5. 0.37

HYDROGRAPH AT
+ DIVG6 552. 12.25 30. 9. 3. 0.37

HYDROGRAPH AT
+ GM7 290. 12.33 32. 9. 3. 0.22

DIVERSION TO
+ RETG7 290. 12.33 28. 7. 2. 0.22

HYDROGRAPH AT
+ DIVG7 71. 12.75 5. 2. 1. 0.22

2 COMBINED AT
+ CPG7A 552. 12.25 36. 10. 3. 0.58

2 COMBINED AT
+ CPG7B 633. 12.92 139. 42. 14. 2.08

ROUTED TO
+ GM7T9 585. 13.00 137. 42. 14. 2.08

HYDROGRAPH AT
+ GM8 798. 12.33 100. 32. 11. 0.56

DIVERSION TO
+ RETG8 798. 12.33 73. 20. 7. 0.56

HYDROGRAPH AT
+ DIVG8 516. 12.50 38. 11. 4. 0.56

HYDROGRAPH AT
+ GM9 177. 12.17 13. 4. 1. 0.09
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DIVERSION TO
+ RETG9 177. 12.17 13. 3. 1. 0.09

HYDROGRAPH AT
+ DIVG9 5. 12.75 2. 1. 0. 0.09

2 COMBINED AT
+ CPG9A 516. 12.50 40. 12. 4. 0.65

HYDROGRAPH AT
+ GM10 409. 12.33 53. 16. 5. 0.28

DIVERSION TO
+ RETG10 409. 12.33 32. 9. 3. 0.28

HYDROGRAPH AT
+ DIVG10 329. 12.42 26. 7. 2. 0.28

HYDROGRAPH AT
+ GM11 108. 12.25 10. 3. 1. 0.08

DIVERSION TO
+ RETG11 108. 12.25 10. 3. 1. 0.08

HYDROGRAPH AT
+ DIVG11 4. 13.33 1. 1. 0. 0.08

2 COMBINED AT
+ CPG11 329. 12.42 28. 8. 3. 0.36

3 COMBINED AT
+ CPG9B 946. 12.50 198. 60. 20. 3.08

ROUTED TO
+ GM9T14 723. 12.75 195. 60. 20. 3.08

HYDROGRAPH AT
+ GM12 275. 12.08 29. 10. 3. 0.12

DIVERSION TO
+ RETG12 217. 12.00 16. 5. 2. 0.12

HYDROGRAPH AT
+ DIVG12 255. 12.17 17. 5. 2. 0.12

ROUTED TO
+ G12T13 130. 12.33 17. 5. 2. 0.12

HYDROGRAPH AT
+ GM13 596. 12.08 55. 18. 6. 0.29

DIVERSION TO
+ RETG13 596. 12.08 41. 11. 4. 0.29

HYDROGRAPH AT
+ DIVG13 376. 12.25 21. 6. 2. 0.29

2 COMBINED AT
+ CPG13 471. 12.25 38. 11. 4. 0.41

ROUTED TO
+ G13T14 366. 12.33 38. 11. 4. 0.41

HYDROGRAPH AT
+ GM14 678. 12.17 67. 22. 7. 0.35

DIVERSION TO
+ RETG14 676. 12.17 46. 13. 4. 0.35

HYDROGRAPH AT
+ DIVG14 546. 12.25 31. 9. 3. 0.35

2 COMBINED AT
+ CPG14A 708. 12.25 69. 21. 7. 0.76

2 COMBINED AT
+ CPG14B 849. 12.75 256. 80. 27. 3.84

2 COMBINED AT
+ CPG14C 1156. 13.25 379. 113. 38. 7.01

ROUTED TO
+ G14E26 1151. 13.25 379. 113. 38. 7.01

HYDROGRAPH AT
+ E1 472. 12.83 73. 18. 6. 0.89

DIVERSION TO
+ DRE2 383. 12.83 56. 14. 5. 0.89

HYDROGRAPH AT
+ DE1S 88. 12.83 18. 4. 1. 0.89

ROUTED TO
+ E1E10 55. 15.00 18. 4. 1. 0.89

HYDROGRAPH AT
+ E10 411. 12.92 68. 17. 6. 0.82

2 COMBINED AT
+ CPE10 435. 12.92 85. 21. 7. 1.71

File: C:\Users\p004524B\Documents\_PARSONS\PROJECTS\SR 24\__Hydrology\05 INT_I\24int100ic.out 7/4/2016, 1:39:49 PM Page: 494



ROUTED TO
+ E10E17 402. 13.08 84. 21. 7. 1.71

HYDROGRAPH AT
+ E17 287. 12.50 41. 13. 4. 0.27

DIVERSION TO
+ RETE17 287. 12.50 34. 9. 3. 0.27

HYDROGRAPH AT
+ DIVE17 123. 12.83 11. 3. 1. 0.27

2 COMBINED AT
+ CPE17 452. 13.08 95. 24. 8. 1.98

ROUTED TO
+ E17E21 433. 13.25 94. 24. 8. 1.98

HYDROGRAPH AT
+ E21 341. 12.50 51. 15. 5. 0.31

DIVERSION TO
+ RETE21 341. 12.50 38. 10. 3. 0.31

HYDROGRAPH AT
+ DIVE21 175. 12.83 17. 5. 2. 0.31

2 COMBINED AT
+ CPE21A 474. 13.25 110. 29. 10. 2.29

ROUTED TO
+ E21G20 465. 13.25 110. 29. 10. 2.29

HYDROGRAPH AT
+ DRE2 383. 12.83 56. 14. 5. 0.89

ROUTED TO
+ RTE1E2 316. 13.17 56. 14. 5. 0.89

HYDROGRAPH AT
+ E2 409. 12.92 68. 17. 6. 0.78

2 COMBINED AT
+ CPE2 627. 13.00 122. 31. 10. 1.67

DIVERSION TO
+ DRE3 408. 13.00 60. 15. 5. 1.67

HYDROGRAPH AT
+ DE2S 219. 13.00 62. 16. 5. 1.67

ROUTED TO
+ E2E11 173. 15.83 62. 16. 5. 1.67

HYDROGRAPH AT
+ E11 318. 12.83 50. 12. 4. 0.60

2 COMBINED AT
+ CPE11 311. 12.83 100. 28. 9. 2.27

ROUTED TO
+ E11E18 236. 13.58 97. 28. 9. 2.27

HYDROGRAPH AT
+ E18 320. 12.33 36. 10. 3. 0.22

DIVERSION TO
+ RETE18 1. 4.17 1. 0. 0. 0.22

HYDROGRAPH AT
+ DIVE18 320. 12.33 36. 10. 3. 0.22

2 COMBINED AT
+ CPE18 316. 12.33 118. 37. 12. 2.49

ROUTED TO
+ E18E21 287. 12.50 117. 37. 12. 2.49

2 COMBINED AT
+ CPE21B 576. 13.50 223. 66. 22. 3.90

ROUTED TO
+ G20G21 573. 13.58 221. 66. 22. 3.90

HYDROGRAPH AT
+ DRE3 408. 13.00 60. 15. 5. 1.67

ROUTED TO
+ RTE2E3 365. 13.33 60. 15. 5. 1.67

HYDROGRAPH AT
+ E3 935. 13.25 209. 52. 17. 2.23

2 COMBINED AT
+ E2SE3 1259. 13.25 264. 66. 22. 3.90

DIVERSION TO
+ DRE4N 804. 13.25 125. 31. 10. 3.90

HYDROGRAPH AT
+ DE3S 455. 13.25 139. 35. 12. 3.90

ROUTED TO
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+ E3E12 401. 14.50 139. 35. 12. 3.90

HYDROGRAPH AT
+ E12 318. 12.92 55. 14. 5. 0.57

2 COMBINED AT
+ CPE12 546. 12.92 191. 48. 16. 4.47

ROUTED TO
+ E12E19 486. 13.67 191. 48. 16. 4.47

HYDROGRAPH AT
+ E19 234. 12.25 23. 6. 2. 0.14

2 COMBINED AT
+ CPE19 488. 13.67 212. 54. 18. 4.61

ROUTED TO
+ E1922E 467. 14.00 212. 54. 18. 4.61

HYDROGRAPH AT
+ 22E 149. 12.25 15. 4. 1. 0.09

HYDROGRAPH AT
+ E20 159. 12.50 20. 5. 2. 0.17

ROUTED TO
+ E2022E 129. 12.75 20. 5. 2. 0.17

3 COMBINED AT
+ CP22E 472. 14.00 245. 63. 21. 4.87

ROUTED TO
+ 22EE22 465. 14.17 245. 63. 21. 4.87

HYDROGRAPH AT
+ E22 223. 12.67 33. 8. 3. 0.16

3 COMBINED AT
+ CPE22 940. 13.83 477. 133. 44. 7.25

ROUTED TO
+ E22G22 931. 14.00 473. 133. 44. 7.25

HYDROGRAPH AT
+ GM21 379. 12.25 50. 17. 6. 0.21

DIVERSION TO
+ RETG21 360. 12.17 30. 9. 3. 0.21

HYDROGRAPH AT
+ DIVG21 347. 12.33 28. 8. 3. 0.21

ROUTED TO
+ G21T22 298. 12.42 28. 8. 3. 0.21

HYDROGRAPH AT
+ GM22 208. 12.17 24. 8. 3. 0.09

DIVERSION TO
+ RETG22 199. 12.08 14. 4. 1. 0.09

HYDROGRAPH AT
+ DIVG22 177. 12.17 13. 4. 1. 0.09

2 COMBINED AT
+ CPG22A 347. 12.42 41. 12. 4. 0.31

HYDROGRAPH AT
+ GM16 93. 12.33 12. 4. 1. 0.07

DIVERSION TO
+ RETG16 93. 12.33 9. 2. 1. 0.07

HYDROGRAPH AT
+ DIVG16 42. 12.58 4. 1. 0. 0.07

ROUTED TO
+ G16T19 29. 12.75 4. 1. 0. 0.07

HYDROGRAPH AT
+ GM18 274. 12.25 31. 10. 3. 0.17

DIVERSION TO
+ RETG18 274. 12.25 23. 6. 2. 0.17

HYDROGRAPH AT
+ DIVG18 178. 12.42 12. 4. 1. 0.17

2 COMBINED AT
+ CPG18 178. 12.42 16. 5. 2. 0.24

HYDROGRAPH AT
+ GM19 174. 12.17 15. 4. 1. 0.09

DIVERSION TO
+ RETG19 174. 12.17 11. 3. 1. 0.09

HYDROGRAPH AT
+ DIVG19 77. 12.33 5. 1. 0. 0.09

2 COMBINED AT
+ CPG19A 218. 12.42 21. 6. 2. 0.33
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HYDROGRAPH AT
+ GM20 359. 12.17 39. 12. 4. 0.18

DIVERSION TO
+ RETG20 359. 12.17 27. 7. 2. 0.18

HYDROGRAPH AT
+ DIVG20 244. 12.33 16. 5. 2. 0.18

2 COMBINED AT
+ CPG19B 368. 12.42 37. 11. 4. 0.51

3 COMBINED AT
+ CPG22B 970. 14.00 536. 153. 51. 8.06

ROUTED TO
+ G22E26 940. 14.33 534. 153. 51. 8.06

HYDROGRAPH AT
+ DRE4N 804. 13.25 125. 31. 10. 3.90

ROUTED TO
+ RTE3E4 750. 13.42 125. 31. 10. 3.90

HYDROGRAPH AT
+ E4N 154. 12.92 25. 6. 2. 0.31

2 COMBINED AT
+ CPE4N 813. 13.42 149. 37. 12. 4.21

DIVERSION TO
+ DRE4 651. 13.42 110. 27. 9. 4.21

HYDROGRAPH AT
+ DE4NS 162. 13.42 40. 10. 3. 4.21

ROUTED TO
+ E4NE13 131. 15.33 40. 10. 3. 4.21

HYDROGRAPH AT
+ E13 284. 12.83 48. 12. 4. 0.48

2 COMBINED AT
+ CPE13 275. 12.83 86. 22. 7. 4.69

ROUTED TO
+ E13E24 190. 13.92 85. 22. 7. 4.69

HYDROGRAPH AT
+ DRE4 651. 13.42 110. 27. 9. 4.21

ROUTED TO
+ RTE4E4 515. 14.25 109. 27. 9. 4.21

HYDROGRAPH AT
+ E4 462. 13.25 103. 26. 9. 1.20

2 COMBINED AT
+ CPE4 645. 14.17 205. 51. 17. 5.41

DIVERSION TO
+ DRE5 630. 14.17 198. 49. 16. 5.41

HYDROGRAPH AT
+ DE4S 15. 14.17 8. 2. 1. 5.41

ROUTED TO
+ E4E14A 14. 15.17 8. 2. 1. 5.41

HYDROGRAPH AT
+ E14A 170. 12.75 26. 6. 2. 0.48

HYDROGRAPH AT
+ DRE5 630. 14.17 198. 49. 16. 5.41

ROUTED TO
+ RTE4E5 583. 14.42 197. 49. 16. 5.41

HYDROGRAPH AT
+ E5 534. 13.25 117. 29. 10. 1.43

2 COMBINED AT
+ CPE5 789. 13.33 302. 76. 25. 6.84

DIVERSION TO
+ DRE6 356. 13.33 102. 25. 8. 6.84

HYDROGRAPH AT
+ DE5S 433. 13.33 200. 50. 17. 6.84

ROUTED TO
+ E5A14A 423. 13.58 199. 50. 17. 6.84

3 COMBINED AT
+ CPE14A 453. 13.50 228. 58. 19. 7.61

ROUTED TO
+ E1424A 451. 13.58 228. 58. 19. 7.61

ROUTED TO
+ E1424B 449. 13.67 228. 58. 19. 7.61
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HYDROGRAPH AT
+ E24A 812. 12.33 110. 36. 12. 0.53

DIVERSION TO
+ RET24A 807. 12.25 70. 20. 7. 0.53

HYDROGRAPH AT
+ DIV24A 704. 12.42 55. 16. 5. 0.53

3 COMBINED AT
+ CP24A 655. 13.75 356. 93. 31. 8.62

ROUTED TO
+ E247A1 652. 13.92 354. 93. 31. 8.62

HYDROGRAPH AT
+ E27A 647. 12.50 115. 37. 12. 0.54

DIVERSION TO
+ RET27A 647. 12.50 76. 21. 7. 0.54

HYDROGRAPH AT
+ DIV27A 478. 12.75 54. 16. 5. 0.54

3 COMBINED AT
+ CPE27A 1549. 12.83 898. 250. 83. 12.81

ROUTED TO
+ E247A2 1561. 12.83 897. 250. 83. 12.81

ROUTED TO
+ E2726A 1522. 13.08 894. 250. 83. 12.81

HYDROGRAPH AT
+ E26A 1093. 12.50 181. 58. 19. 0.87

DIVERSION TO
+ RET26A 1093. 12.50 119. 33. 11. 0.87

HYDROGRAPH AT
+ DIV26A 843. 12.67 84. 24. 8. 0.87

2 COMBINED AT
+ SR24EL 1788. 13.00 957. 269. 90. 13.68

DIVERSION TO
+ 1650UP 138. 13.00 5. 1. 0. 13.68

HYDROGRAPH AT
+ 802ELS 1650. 13.00 952. 267. 89. 13.68

HYDROGRAPH AT
+ GM17 174. 12.17 18. 6. 2. 0.10

DIVERSION TO
+ RETG17 174. 12.17 18. 6. 2. 0.10

HYDROGRAPH AT
+ DIVG17 0. 0.00 0. 0. 0. 0.10

ROUTED TO
+ G17E26 0. 0.00 0. 0. 0. 0.10

3 COMBINED AT
+ CPE26A 2364. 13.33 1215. 353. 118. 20.80

ROUTED TO
+ 80233B 2350. 13.42 1214. 353. 118. 20.80

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
+ DRE6 356. 13.33 102. 25. 8. 6.84

ROUTED TO
+ RTE5E6 329. 13.75 102. 25. 8. 6.84

HYDROGRAPH AT
+ E6 1053. 13.42 270. 68. 23. 2.53

HYDROGRAPH AT
+ E8 901. 12.75 180. 57. 19. 1.10

DIVERSION TO
+ RETE8 901. 12.75 149. 41. 14. 1.10

HYDROGRAPH AT
+ DIVE8 378. 13.25 52. 16. 5. 1.10

ROUTED TO

File: C:\Users\p004524B\Documents\_PARSONS\PROJECTS\SR 24\__Hydrology\05 INT_I\24int100ic.out 7/4/2016, 1:39:49 PM Page: 498



+ E8E6 191. 14.00 50. 16. 5. 1.10

3 COMBINED AT
+ CPE6 1318. 13.50 419. 110. 37. 3.05

DIVERSION TO
+ DRE9 353. 13.50 47. 12. 4. 3.05

HYDROGRAPH AT
+ DE6S 965. 13.50 372. 98. 33. 3.05

ROUTED TO
+ E6E15 935. 14.08 371. 98. 33. 3.05

HYDROGRAPH AT
+ E15 1096. 12.33 154. 51. 17. 0.78

DIVERSION TO
+ RETE15 1096. 12.33 122. 34. 11. 0.78

HYDROGRAPH AT
+ DIVE15 431. 12.67 54. 17. 6. 0.78

HYDROGRAPH AT
+ DRE9 353. 13.50 47. 12. 4. 3.05

ROUTED TO
+ RTE6E9 316. 13.75 47. 12. 4. 3.05

HYDROGRAPH AT
+ E9 968. 12.42 147. 48. 16. 0.72

DIVERSION TO
+ RETE9 968. 12.42 118. 33. 11. 0.72

HYDROGRAPH AT
+ DIVE9 372. 12.75 49. 15. 5. 0.72

2 COMBINED AT
+ CPE9 408. 13.67 103. 29. 10. 0.72

DIVERSION TO
+ DRR5 221. 13.67 36. 9. 3. 0.72

HYDROGRAPH AT
+ DE9S 186. 13.67 67. 20. 7. 0.72

ROUTED TO
+ E9E16 175. 14.08 65. 20. 7. 0.72

HYDROGRAPH AT
+ E16 582. 12.33 79. 26. 9. 0.40

DIVERSION TO
+ RETE16 582. 12.33 64. 18. 6. 0.40

HYDROGRAPH AT
+ DIVE16 213. 12.58 26. 8. 3. 0.40

2 COMBINED AT
+ CPE16 201. 12.58 90. 28. 9. 1.12

ROUTED TO
+ E16E15 197. 14.25 89. 28. 9. 1.12

3 COMBINED AT
+ CPE15 1147. 14.08 497. 139. 46. 4.95

ROUTED TO
+ E1524B 1137. 14.33 494. 139. 46. 4.95

HYDROGRAPH AT
+ E5B 447. 12.25 57. 19. 6. 0.29

DIVERSION TO
+ RETE5B 447. 12.25 45. 13. 4. 0.29

HYDROGRAPH AT
+ DIVE5B 204. 12.50 21. 7. 2. 0.29

ROUTED TO
+ E5E14B 89. 12.92 20. 7. 2. 0.29

HYDROGRAPH AT
+ E14B 884. 12.25 109. 36. 12. 0.53

DIVERSION TO
+ RET14B 884. 12.25 88. 24. 8. 0.53

HYDROGRAPH AT
+ DIV14B 372. 12.50 37. 12. 4. 0.53

2 COMBINED AT
+ CP14B 371. 12.50 57. 18. 6. 0.81

ROUTED TO
+ E14E24 180. 13.00 55. 18. 6. 0.81

HYDROGRAPH AT
+ E24B 788. 12.25 100. 32. 11. 0.46

DIVERSION TO
+ RET24B 788. 12.25 70. 20. 7. 0.46
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HYDROGRAPH AT
+ DIV24B 572. 12.42 43. 13. 4. 0.46

3 COMBINED AT
+ CPE24B 1205. 14.25 567. 164. 55. 6.23

ROUTED TO
+ E24E28 1192. 14.58 562. 164. 55. 6.23

HYDROGRAPH AT
+ E28B 773. 12.42 116. 37. 12. 0.54

DIVERSION TO
+ RET28B 773. 12.42 76. 21. 7. 0.54

HYDROGRAPH AT
+ DIV28B 555. 12.58 54. 16. 5. 0.54

2 COMBINED AT
+ CPE28B 1209. 14.50 602. 177. 59. 6.77

ROUTED TO
+ E28E31 1195. 14.83 597. 177. 59. 6.77

HYDROGRAPH AT
+ E25 1038. 12.50 184. 60. 20. 0.93

DIVERSION TO
+ RETE25 1038. 12.50 184. 56. 19. 0.93

HYDROGRAPH AT
+ DIVE25 23. 18.08 16. 4. 1. 0.93

ROUTED TO
+ E25E29 20. 19.75 16. 4. 1. 0.93

HYDROGRAPH AT
+ E29 1237. 12.50 203. 66. 22. 1.00

DIVERSION TO
+ RETE29 1237. 12.50 132. 37. 12. 1.00

HYDROGRAPH AT
+ DIVE29 906. 12.67 99. 29. 10. 1.00

2 COMBINED AT
+ CPE29 897. 12.67 96. 32. 11. 1.93

ROUTED TO
+ E29E31 573. 13.00 94. 32. 11. 1.93

HYDROGRAPH AT
+ E32 404. 12.25 48. 16. 5. 0.25

DIVERSION TO
+ RETE32 394. 12.17 30. 9. 3. 0.25

HYDROGRAPH AT
+ DIVE32 344. 12.33 25. 7. 2. 0.25

ROUTED TO
+ E32E31 155. 12.75 24. 7. 2. 0.25

HYDROGRAPH AT
+ E31 964. 12.42 157. 52. 17. 0.81

DIVERSION TO
+ RETE31 964. 12.42 100. 28. 9. 0.81

HYDROGRAPH AT
+ DIVE31 835. 12.58 79. 23. 8. 0.81

4 COMBINED AT
+ CPE31 1272. 14.75 741. 225. 75. 9.76

ROUTED TO
+ E31E30 1257. 15.08 730. 225. 75. 9.76

HYDROGRAPH AT
+ E30B 844. 12.83 186. 58. 19. 0.88

DIVERSION TO
+ RET30B 844. 12.83 122. 34. 11. 0.88

HYDROGRAPH AT
+ DIV30B 619. 13.08 84. 24. 8. 0.88

2 COMBINED AT
+ CPE30 1316. 13.33 793. 243. 81. 10.64

ROUTED TO
+ E30E26 1294. 13.42 789. 243. 81. 10.64

HYDROGRAPH AT
+ E26B 415. 12.33 56. 18. 6. 0.26

DIVERSION TO
+ RET26B 415. 12.33 37. 10. 3. 0.26

HYDROGRAPH AT
+ DIV26B 280. 12.50 26. 7. 2. 0.26

File: C:\Users\p004524B\Documents\_PARSONS\PROJECTS\SR 24\__Hydrology\05 INT_I\24int100ic.out 7/4/2016, 1:39:49 PM Page: 500



2 COMBINED AT
+ CPE26 1311. 13.42 796. 248. 83. 10.90

ROUTED TO
+ E26E33 1274. 15.50 787. 248. 83. 10.90

HYDROGRAPH AT
+ E33B 1304. 12.33 183. 59. 20. 0.85

DIVERSION TO
+ RET33B 1304. 12.33 120. 34. 11. 0.85

HYDROGRAPH AT
+ DIV33B 972. 12.50 86. 25. 8. 0.85

3 COMBINED AT
+ CPE33B 1284. 15.50 797. 264. 88. 12.87

ROUTED TO
+ E33P9A 1279. 15.58 793. 264. 88. 12.87

ROUTED TO
+ E33P9B 1272. 15.67 791. 263. 88. 12.87

HYDROGRAPH AT
+ P9 1513. 12.42 268. 90. 30. 1.12

DIVERSION TO
+ RETP9 137. 11.50 53. 18. 6. 1.12

HYDROGRAPH AT
+ DIVP9 1513. 12.42 255. 72. 24. 1.12

2 COMBINED AT
+ CPP9 1421. 12.50 947. 326. 109. 13.99

ROUTED TO
+ P9EMF1 1302. 15.83 939. 326. 109. 13.99

HYDROGRAPH AT
+ EMF1B 1442. 12.42 233. 76. 25. 1.04

DIVERSION TO
+ REMF1B 1442. 12.42 152. 43. 14. 1.04

HYDROGRAPH AT
+ DEMF1B 1142. 12.58 114. 34. 11. 1.04

2 COMBINED AT
+ CPEMF1 2089. 12.67 1022. 351. 117. 15.03

ROUTED TO
+ EM1EM2 2055. 12.83 1021. 351. 117. 15.03

HYDROGRAPH AT
+ EMF2 1610. 12.83 393. 130. 43. 1.85

DIVERSION TO
+ RETEM2 1532. 12.83 195. 49. 16. 1.85

HYDROGRAPH AT
+ DIVEM2 1181. 13.17 198. 81. 27. 1.85

2 COMBINED AT
+ CPEMF2 2098. 12.83 1165. 406. 140. 16.88

ROUTED TO
+ EM2M3A 1916. 12.92 1160. 406. 140. 16.88

ROUTED TO
+ EM2M3B 1812. 13.00 1156. 406. 140. 16.88

HYDROGRAPH AT
+ EMF3 1324. 12.75 277. 91. 30. 1.49

DIVERSION TO
+ RETEM3 812. 12.33 98. 30. 10. 1.49

HYDROGRAPH AT
+ DIVEM3 1324. 12.75 218. 61. 20. 1.49

2 COMBINED AT
+ CPEMF3 2728. 12.92 1325. 455. 156. 18.37

ROUTED TO
+ EMF3RB 2683. 13.00 1321. 455. 156. 18.37

HYDROGRAPH AT
+ RITBAS 693. 12.08 44. 11. 4. 0.29

ROUTED TO
+ RITBAS 1. 12.92 1. 1. 1. 0.29

2 COMBINED AT
+ CPRITB 2683. 13.00 1320. 455. 157. 18.66

ROUTED TO
+ RBEMF4 2395. 13.25 1295. 455. 156. 18.66

HYDROGRAPH AT
+ R2 612. 12.67 101. 29. 10. 0.68

DIVERSION TO
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+ RETR2 398. 12.33 33. 9. 3. 0.68

HYDROGRAPH AT
+ DIVR2 612. 12.67 76. 20. 7. 0.68

HYDROGRAPH AT
+ R3 358. 12.58 55. 16. 5. 0.41

DIVERSION TO
+ RETR3 330. 12.50 29. 8. 3. 0.41

HYDROGRAPH AT
+ DIVR3 352. 12.67 30. 8. 3. 0.41

2 COMBINED AT
+ CPR2R3 962. 12.67 105. 28. 9. 1.09

ROUTED TO
+ R2R3R6 467. 14.17 100. 28. 9. 1.09

HYDROGRAPH AT
+ R6 409. 12.67 62. 18. 6. 0.50

2 COMBINED AT
+ CPR6 470. 14.25 155. 45. 15. 1.59

ROUTED TO
+ R6R9 434. 14.58 154. 45. 15. 1.59

HYDROGRAPH AT
+ R9 840. 12.33 123. 41. 14. 0.59

DIVERSION TO
+ RETR9 840. 12.33 97. 27. 9. 0.59

HYDROGRAPH AT
+ DIVR9 351. 12.67 45. 14. 5. 0.59

2 COMBINED AT
+ CPR9 609. 12.67 195. 58. 20. 2.19

ROUTED TO
+ R9R11 476. 13.25 194. 58. 20. 2.19

HYDROGRAPH AT
+ R11 1179. 12.50 184. 58. 19. 0.99

DIVERSION TO
+ RETR11 1179. 12.50 123. 34. 11. 0.99

HYDROGRAPH AT
+ DIVR11 859. 12.67 83. 24. 8. 0.99

HYDROGRAPH AT
+ DRR5 221. 13.67 36. 9. 3. 0.72

HYDROGRAPH AT
+ R5 546. 12.50 72. 21. 7. 0.50

DIVERSION TO
+ RETR5 4. 4.67 2. 1. 0. 0.50

HYDROGRAPH AT
+ DIVR5 546. 12.50 72. 21. 7. 0.50

2 COMBINED AT
+ CPR5 544. 12.50 107. 29. 10. 1.22

ROUTED TO
+ R5R8 470. 12.92 107. 29. 10. 1.22

HYDROGRAPH AT
+ R8 741. 12.42 115. 39. 13. 0.55

DIVERSION TO
+ RETR8 741. 12.42 91. 25. 8. 0.55

HYDROGRAPH AT
+ DIVR8 366. 12.67 42. 13. 4. 0.55

2 COMBINED AT
+ CPR8 721. 12.67 143. 42. 14. 1.77

ROUTED TO
+ R8R11 582. 13.33 143. 42. 14. 1.77

3 COMBINED AT
+ CPR11 1147. 13.25 400. 119. 40. 4.95

ROUTED TO
+ R11R13 1049. 13.75 396. 119. 40. 4.95

HYDROGRAPH AT
+ R13 708. 12.33 94. 31. 10. 0.50

DIVERSION TO
+ RETR13 705. 12.25 60. 17. 6. 0.50

HYDROGRAPH AT
+ DIVR13 599. 12.42 48. 14. 5. 0.50

2 COMBINED AT
+ CPR13 1071. 13.75 431. 131. 44. 5.45
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ROUTED TO
+ R13R16 1005. 14.25 428. 131. 44. 5.45

HYDROGRAPH AT
+ R16 765. 12.25 105. 35. 12. 0.50

DIVERSION TO
+ RETR16 765. 12.25 65. 19. 6. 0.50

HYDROGRAPH AT
+ DIVR16 604. 12.42 56. 17. 6. 0.50

2 COMBINED AT
+ CPR16 1025. 14.25 470. 145. 49. 5.95

ROUTED TO
+ R16R21 928. 15.33 464. 145. 49. 5.95

HYDROGRAPH AT
+ R21 757. 12.67 133. 41. 14. 0.84

DIVERSION TO
+ RETR21 305. 12.17 30. 9. 3. 0.84

HYDROGRAPH AT
+ DIVR21 757. 12.67 117. 32. 11. 0.84

HYDROGRAPH AT
+ R1 1372. 12.58 214. 66. 22. 1.45

DIVERSION TO
+ RETR1 1372. 12.58 187. 51. 17. 1.45

HYDROGRAPH AT
+ DIVR1 308. 13.08 48. 15. 5. 1.45

ROUTED TO
+ R1R4 108. 15.25 42. 15. 5. 1.45

HYDROGRAPH AT
+ R4 817. 12.58 106. 28. 9. 1.00

2 COMBINED AT
+ CPR4 802. 12.58 131. 41. 14. 2.45

ROUTED TO
+ R4R7 621. 13.08 130. 41. 14. 2.45

HYDROGRAPH AT
+ R7 965. 12.58 157. 49. 16. 1.00

DIVERSION TO
+ RETR7 938. 12.50 85. 24. 8. 1.00

HYDROGRAPH AT
+ DIVR7 890. 12.67 89. 25. 8. 1.00

2 COMBINED AT
+ CPR7 1259. 12.67 213. 65. 22. 3.45

ROUTED TO
+ R7R10 1040. 13.33 209. 65. 22. 3.45

HYDROGRAPH AT
+ R10 781. 12.83 161. 50. 17. 1.01

DIVERSION TO
+ RETR10 781. 12.83 129. 35. 12. 1.01

HYDROGRAPH AT
+ DIVR10 358. 13.33 50. 15. 5. 1.01

2 COMBINED AT
+ CPR10 1384. 13.33 252. 78. 26. 4.46

ROUTED TO
+ R10R12 1124. 13.67 247. 78. 26. 4.46

HYDROGRAPH AT
+ R12 939. 12.17 114. 39. 13. 0.49

DIVERSION TO
+ RETR12 850. 12.17 70. 20. 7. 0.49

HYDROGRAPH AT
+ DIVR12 887. 12.25 64. 19. 6. 0.49

2 COMBINED AT
+ CPR12 1165. 13.67 297. 96. 32. 4.95

ROUTED TO
+ R12R15 949. 14.58 284. 96. 32. 4.95

HYDROGRAPH AT
+ R15 616. 12.50 90. 28. 9. 0.56

DIVERSION TO
+ RETR15 537. 12.33 40. 12. 4. 0.56

HYDROGRAPH AT
+ DIVR15 616. 12.50 60. 17. 6. 0.56
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2 COMBINED AT
+ CPR15 953. 14.58 323. 111. 37. 5.51

ROUTED TO
+ R15R18 901. 15.00 315. 110. 37. 5.51

HYDROGRAPH AT
+ R18 661. 12.67 122. 38. 13. 0.80

DIVERSION TO
+ RETR18 661. 12.67 94. 26. 9. 0.80

HYDROGRAPH AT
+ DIVR18 354. 13.08 40. 12. 4. 0.80

2 COMBINED AT
+ CPR18 907. 15.00 344. 119. 40. 6.30

ROUTED TO
+ R18R22 852. 15.42 338. 119. 40. 6.30

HYDROGRAPH AT
+ R22 794. 12.33 109. 36. 12. 0.57

DIVERSION TO
+ RETR22 794. 12.33 67. 19. 6. 0.57

HYDROGRAPH AT
+ DIVR22 723. 12.42 58. 17. 6. 0.57

HYDROGRAPH AT
+ R14 806. 12.25 101. 34. 11. 0.50

DIVERSION TO
+ RETR14 751. 12.17 59. 17. 6. 0.50

HYDROGRAPH AT
+ DIVR14 746. 12.33 56. 17. 6. 0.50

ROUTED TO
+ R14R17 370. 12.75 55. 17. 6. 0.50

HYDROGRAPH AT
+ R17 497. 12.58 84. 27. 9. 0.49

DIVERSION TO
+ RETR17 497. 12.58 55. 15. 5. 0.49

HYDROGRAPH AT
+ DIVR17 360. 12.75 40. 12. 4. 0.49

2 COMBINED AT
+ CPR17 729. 12.75 94. 28. 9. 0.99

ROUTED TO
+ R17R22 519. 13.08 91. 28. 9. 0.99

3 COMBINED AT
+ CPR22 893. 15.42 444. 157. 53. 7.87

ROUTED TO
+ R22R21 857. 15.67 436. 156. 53. 7.87

3 COMBINED AT
+ CPR21 1527. 15.58 881. 302. 101. 14.65

ROUTED TO
+ R21R25 1477. 15.92 870. 301. 101. 14.65

HYDROGRAPH AT
+ R25 436. 12.25 49. 16. 5. 0.28

DIVERSION TO
+ RETR25 402. 12.17 25. 7. 2. 0.28

HYDROGRAPH AT
+ DIVR25 406. 12.33 30. 8. 3. 0.28

HYDROGRAPH AT
+ R20 562. 12.42 82. 27. 9. 0.50

DIVERSION TO
+ RETR20 562. 12.42 62. 17. 6. 0.50

HYDROGRAPH AT
+ DIVR20 296. 12.67 32. 10. 3. 0.50

ROUTED TO
+ R20R23 141. 13.17 30. 10. 3. 0.50

HYDROGRAPH AT
+ R23 700. 12.33 96. 32. 11. 0.50

DIVERSION TO
+ RETR23 700. 12.33 63. 18. 6. 0.50

HYDROGRAPH AT
+ DIVR23 492. 12.50 47. 14. 5. 0.50

2 COMBINED AT
+ CPR23 492. 12.50 76. 24. 8. 1.00

ROUTED TO
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+ R23R25 282. 12.75 73. 24. 8. 1.00

3 COMBINED AT
+ CPR25 1495. 15.92 923. 324. 109. 15.93

ROUTED TO
+ R25R24 1495. 15.92 923. 324. 109. 15.93

HYDROGRAPH AT
+ R19 1808. 12.42 302. 101. 34. 1.53

DIVERSION TO
+ RETR19 1808. 12.42 192. 55. 18. 1.53

HYDROGRAPH AT
+ DIVR19 1558. 12.58 156. 46. 15. 1.53

DIVERSION TO
+ DETR19 1387. 12.58 70. 18. 6. 1.53

HYDROGRAPH AT
+ DIV19R 229. 13.17 86. 29. 10. 1.53

ROUTED TO
+ R19R24 191. 13.83 82. 29. 10. 1.53

HYDROGRAPH AT
+ R24 400. 12.33 55. 18. 6. 0.29

DIVERSION TO
+ RETR24 400. 12.33 35. 10. 3. 0.29

HYDROGRAPH AT
+ DIVR24 305. 12.50 28. 8. 3. 0.29

3 COMBINED AT
+ CPR24 1536. 15.92 991. 351. 118. 17.75

ROUTED TO
+ R24EM4 1526. 16.00 990. 351. 118. 17.75

HYDROGRAPH AT
+ EMF4 135. 12.08 8. 2. 1. 0.06

3 COMBINED AT
+ CPEMF4 2722. 13.33 1899. 690. 237. 55.93
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION E7STOR

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ............... 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 1567.20 0.00 27. 1. 0.00 25.75 0.00

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 0.00 27. 1. 0.00 25.75 0.00

PLAN 3 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1566.00 1574.00 1574.00
STORAGE 0. 607. 607.
OUTFLOW 0. 104. 104.

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 0.00 24. 0. 0.00 26.00 0.00

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 0.00 21. 0. 0.00 0.00 0.00

PLAN 5 ............... 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 1566.72 0.00 16. 0. 0.00 0.00 0.00

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 0.00 14. 0. 0.00 0.00 0.00

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 0.00 12. 0. 0.00 0.00 0.00

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 0.00 11. 0. 0.00 0.00 0.00

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 0.00 10. 0. 0.00 0.00 0.00
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION RITBAS

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.98 0.00 22. 1. 0.00 13.00 0.00

PLAN 2 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.98 0.00 21. 1. 0.00 13.00 0.00

PLAN 3 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.95 0.00 21. 1. 0.00 13.00 0.00

File: C:\Users\p004524B\Documents\_PARSONS\PROJECTS\SR 24\__Hydrology\05 INT_I\24int100ic.out 7/4/2016, 1:39:49 PM Page: 506



PLAN 4 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.92 0.00 20. 1. 0.00 13.00 0.00

PLAN 5 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.87 0.00 19. 1. 0.00 13.00 0.00

PLAN 6 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.85 0.00 19. 1. 0.00 13.00 0.00

PLAN 7 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.83 0.00 18. 1. 0.00 12.92 0.00

PLAN 8 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.82 0.00 18. 1. 0.00 12.92 0.00

PLAN 9 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.81 0.00 18. 1. 0.00 12.92 0.00

*** NORMAL END OF HEC 1 ***
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1***************************************** ***************************************
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC 1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 04JUL16 TIME 08:39:40 * * (916) 756 1104 *
* * * *
***************************************** ***************************************

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC 1 KNOWN AS 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

1 HEC 1 INPUT PAGE 1

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

1 ID 24INT 0C 0 YEAR, 24 hr Interim Conditions 2016 03 02
2 ID Copy of 24INT100 assumng concrete lined channel for the following routes
3 ID E5A14A, E1424A, E1424B, E247A1, E247A2 and E2726A.
4 ID by Parsons Corporation
5 ID
6 ID 2015 12 22 The model reflects interim drainage conditions for SR 24
7 ID and it is based on Mesa ADMPU with revisions reflecting development work
8 ID around the corridor.
9 ID
10 ID 2016 03 02 Modified to combine CPG19B to CPG22B as result of the Eastmar
11 ID Development. G19E26 was subsequently removed.
12 ID
13 ID 2016 07 04 Modified to include concrete lining for the SR 24 Channel.
14 ID
15 ID
16 ID *********************************************************************
17 ID FUTEMADMP24 20110519 EMADMPU 24 hr Future Conditions 20110519
18 ID Flood Control District of Maricopa County
19 ID 50 YEAR
20 ID 24 Hour Storm
21 ID Unit Hydrograph: S Graph
22 ID 08/05/2011
23 IT 5 0 0 2000
24 IN 15
25 IO 5

*DIAGRAM
*

26 JD 3.184 0.0001
27 PC 0.000 0.002 0.005 0.008 0.011 0.014 0.017 0.020 0.023 0.026
28 PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.060
29 PC 0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095 0.100 0.105
30 PC 0.110 0.115 0.120 0.126 0.133 0.140 0.147 0.155 0.163 0.172
31 PC 0.181 0.191 0.203 0.218 0.236 0.257 0.283 0.387 0.663 0.707
32 PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 0.834 0.842 0.849
33 PC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 0.908
34 PC 0.913 0.918 0.922 0.926 0.930 0.934 0.938 0.942 0.946 0.950
35 PC 0.953 0.956 0.959 0.962 0.965 0.968 0.971 0.974 0.977 0.980
36 PC 0.983 0.986 0.989 0.992 0.995 0.998 1.000
37 JD 3.168 1.0
38 JD 3.104 5.0
39 JD 3.025 10.0
40 JD 2.923 20.0
41 JD 2.866 30.0
42 JD 2.824 40.0
43 JD 2.792 50.0
44 JD 2.770 60.0

*
45 KK P1 BASIN
46 KM
47 KM Used the unit hydrograph for undeveloped conditions
48 KM by Parsons Corporation 2015 11
49 BA 0.387
50 LG 0.35 0.35 3.95 0.47 0
51 UI 0 29 29 99 134 162 189 226 301 369

1 HEC 1 INPUT PAGE 2

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

52 UI 298 248 210 175 144 108 65 50 45 29
53 UI 26 9 9 9 9 9 9 0 0 0
54 UI 0 0 0 0 0 0 0 0 0 0
55 UI 0 0 0 0 0 0 0 0 0 0

*
56 KM KK DIVP1 DIVERT
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57 KM
58 KM Revised by removing the retention to account for undeveloped conditions
59 KM by Parsons Corporation 2015 11

*DT RETP1 29.5 0.0
*DI 0.0 10000.0 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.
*

60 KK DP1PFW DIVERT
61 KM
62 DT DRPFW 0.0 0.0
63 DI 0.0 50.0 100.0 150.0 200.0 250.0 300.0 400.0 500.0 600.0
64 DQ 0.0 10.0 42.0 81.0 123.0 166.0 211.0 301.0 392.0 485.0

*

65 KK P1P2 ROUTE
66 KM
67 KM Revised by using routing for undeveloped conditions
68 KM by Parsons Corporation 2015 11
69 RS 22 FLOW
70 RC 0.045 0.040 0.045 6529 0.0061 5.50
71 RX 0.00 500.00 1000.00 1005.00 1006.00 1010.00 1510.00 2010.00
72 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*

73 KK P2 BASIN
74 KM
75 KM Used the unit hydrograph for undeveloped conditions
76 KM by Parsons Corporation 2015 11
77 BA 0.577
78 LG 0.35 0.35 4.10 0.44 0
79 UI 0 38 38 92 151 187 214 247 287 357
80 UI 476 428 352 306 263 226 190 158 108 67
81 UI 63 55 38 38 14 12 12 12 12 12
82 UI 12 0 0 0 0 0 0 0 0 0
83 UI 0 0 0 0 0 0 0 0 0 0

*
84 KM KK DIVP2 DIVERT
85 KM
86 KM Revised by removing the retention to account for undeveloped conditions
87 KM by Parsons Corporation 2015 11

*DT RETP2 44.3 0.0
*DI 0.0 10000.0 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.
*

1 HEC 1 INPUT PAGE 3

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

88 KK CPP2 COMBINE
89 KM Combine Sub basin P2 and routed flows from sub basin P1
90 HC 2

*

91 KK P2P4 ROUTE
92 KM
93 RS 5 FLOW
94 RC 0.060 0.050 0.060 2856 0.0063 5.00
95 RX 0.00 100.00 110.00 145.00 150.00 200.00 210.00 325.00
96 RY 5.00 5.00 3.00 1.00 1.00 3.00 5.00 5.00

*

97 KK P4 BASIN
98 KM
99 BA 0.497
100 LG 0.25 0.25 5.40 0.27 30
101 UI 0 49 94 206 267 331 431 603 478 383
102 UI 303 239 159 85 75 49 29 15 15 15
103 UI 15 0 0 0 0 0 0 0 0 0
104 UI 0 0 0 0 0 0 0 0 0 0
105 UI 0 0 0 0 0 0 0 0 0 0

*

106 KK DIVP4 DIVERT
107 KM
108 DT RETP4 50.8 0.0
109 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
110 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

111 KK CPP4 COMBINE
112 KM
113 HC 2

*

114 KK P4P6 ROUTE
115 KM
116 RS 6 FLOW
117 RC 0.035 0.050 0.045 3423 0.0053 7.00
118 RX 0.00 10.00 35.00 100.00 105.00 120.00 125.00 140.00
119 RY 5.00 5.00 3.00 1.00 1.00 3.00 5.00 7.00

*

120 KK P6 BASIN
121 KM
122 BA 0.504
123 LG 0.25 0.25 5.20 0.31 31
124 UI 0 39 39 137 182 219 258 310 423 485
125 UI 379 319 266 221 180 126 72 65 49 39
126 UI 23 12 12 12 12 12 0 0 0 0
127 UI 0 0 0 0 0 0 0 0 0 0
128 UI 0 0 0 0 0 0 0 0 0 0
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*
1 HEC 1 INPUT PAGE 4

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

129 KK DIVP6 DIVERT
130 KM
131 DT RETP6 50.4 0.0
132 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
133 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

134 KK CPP6 COMBINE
135 KM
136 HC 2

*

137 KK P6GM8 ROUTE
138 KM
139 RS 3 FLOW
140 RC 0.035 0.030 0.035 2432 0.0019 5.00
141 RX 950.00 989.00 991.00 1003.00 1007.00 1019.00 1021.00 1050.00
142 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

143 KK GM8G10 ROUTE
144 KM
145 RS 3 FLOW
146 RC 0.035 0.035 0.035 2628 0.0051 5.00
147 RX 0.00 500.00 980.00 1003.00 1007.00 1031.00 1511.00 2011.00
148 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.00

*

149 KK DRPFWRETRIEVE
150 KM
151 DR DRPFW

*

152 KK P1PFW ROUTE
153 KM
154 KM Revised by using routing for undeveloped conditions
155 KM by Parsons Corporation 2015 11
156 RS 2 FLOW
157 RC 0.030 0.016 0.030 8110 0.0062 8.00
158 RX 0.00 10.00 11.00 21.00 27.00 37.00 40.00 50.00
159 RY 8.00 8.00 7.50 1.00 1.00 7.50 8.00 8.00

*

160 KK P3 BASIN
161 KM
162 KM Used the unit hydrograph for undeveloped conditions
163 KM by Parsons Corporation 2015 11
164 BA 0.522
165 LG 0.35 0.35 3.95 0.47 0
166 UI 0 27 27 29 91 112 132 149 165 187
167 UI 209 250 317 349 290 251 224 201 175 156
168 UI 136 117 89 61 48 45 43 27 27 25
169 UI 8 8 8 8 8 8 8 8 8 0
170 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

171 KM KK DIVP3 DIVERT
172 KM
173 KM Revised by removing the retention to account for undeveloped conditions
174 KM by Parsons Corporation 2015 11

*DT RETP3 39.9 0.0
*DI 0.0 10000.0 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.
*

175 KK CPP3 COMBINE
176 KM
177 HC 2 0.91

*

178 KK P3P5 ROUTE
179 KM
180 RS 1 FLOW
181 RC 0.030 0.016 0.030 2889 0.0062 8.00
182 RX 0.00 10.00 11.00 21.00 27.00 37.00 40.00 50.00
183 RY 8.00 8.00 7.50 1.00 1.00 7.50 8.00 8.00

*

184 KK P5 BASIN
185 KM
186 BA 0.254
187 LG 0.25 0.25 6.00 0.22 30
188 UI 0 23 40 93 123 149 186 269 264 204
189 UI 167 134 104 64 40 34 23 14 7 7
190 UI 7 7 0 0 0 0 0 0 0 0
191 UI 0 0 0 0 0 0 0 0 0 0
192 UI 0 0 0 0 0 0 0 0 0 0

*

193 KK DIVP5 DIVERT
194 KM
195 DT RETP5 17.4 0.0
196 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
197 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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*

198 KK CPP5 COMBINE
199 KM
200 HC 2

*

201 KK P5P7 ROUTE
202 KM Powerline Floodway
203 RS 1 FLOW
204 RC 0.030 0.016 0.030 3146 0.0057 8.00
205 RX 0.00 10.00 11.00 21.00 27.00 37.00 40.00 50.00
206 RY 8.00 8.00 7.50 1.00 1.00 7.50 8.00 8.00

*
1 HEC 1 INPUT PAGE 6

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

207 KK P7 BASIN
208 KM
209 BA 0.429
210 LG 0.25 0.19 6.60 0.17 30
211 UI 0 40 71 163 214 260 328 478 436 341
212 UI 276 220 170 94 68 52 40 16 12 12
213 UI 12 12 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 DIVP7 DIVERT
217 KM
218 DT RETP7 31.0 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 CPP7 COMBINE
222 KM
223 HC 3 3.17

*

224 KK P7GM14 ROUTE
225 KM
226 RS 9 FLOW
227 RC 0.025 0.016 0.025 10659 0.0036 7.00
228 RX 0.00 14.50 16.00 24.60 32.60 41.20 42.70 57.20
229 RY 7.00 7.00 6.00 0.25 0.25 6.00 7.00 7.00

*

230 KK GM1 BASIN
231 KM
232 BA 0.345
233 LG 0.10 0.15 8.00 0.13 5
234 UI 0 38 93 178 228 297 447 394 303 232
235 UI 175 98 64 45 30 12 12 12 12 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 GM2 BASIN
240 KM
241 BA 0.683
242 LG 0.20 0.25 6.00 0.23 48
243 UI 0 104 415 625 942 1178 805 560 298 165
244 UI 96 32 32 32 0 0 0 0 0 0
245 UI 0 0 0 0 0 0 0 0 0 0
246 UI 0 0 0 0 0 0 0 0 0 0
247 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

248 KK GM3 BASIN
249 KM
250 BA 0.288
251 LG 0.13 0.15 8.80 0.08 71
252 UI 0 279 882 743 244 57 0 0 0 0
253 UI 0 0 0 0 0 0 0 0 0 0
254 UI 0 0 0 0 0 0 0 0 0 0
255 UI 0 0 0 0 0 0 0 0 0 0
256 UI 0 0 0 0 0 0 0 0 0 0

*

257 KK CPG123 COMBINE
258 KM
259 HC 3

*

260 KK DIVG1 DIVERT
261 KM
262 DT RETG1 102.1 0.0
263 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
264 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

265 KK GM1T5 ROUTE
266 KM
267 RS 1 FLOW
268 RC 0.040 0.035 0.040 2680 0.0050 5.00
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269 RX 0.00 5.00 10.00 22.00 33.00 45.00 50.00 55.00
270 RY 5.00 4.50 4.00 1.00 1.00 4.00 4.50 5.00

*

271 KK GM5 BASIN
272 KM
273 BA 0.176
274 LG 0.11 0.13 10.10 0.05 60
275 UI 0 68 210 385 353 206 81 36 12 12
276 UI 0 0 0 0 0 0 0 0 0 0
277 UI 0 0 0 0 0 0 0 0 0 0
278 UI 0 0 0 0 0 0 0 0 0 0
279 UI 0 0 0 0 0 0 0 0 0 0

*

280 KK DIVG5 DIVERT
281 KM
282 DT RETG5 13.6 0.0
283 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
284 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 8

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

285 KK CPG5 COMBINE
286 KM
287 HC 2

*

288 KK GM5T7 ROUTE
289 KM
290 RS 3 FLOW
291 RC 0.032 0.032 0.032 3745 0.0020 5.50
292 RX 0.00 5.00 10.00 24.00 44.00 58.00 63.00 68.00
293 RY 5.50 5.00 4.50 1.00 1.00 4.50 5.00 5.50

*

294 KK GM6 BASIN
295 KM
296 BA 0.368
297 LG 0.25 0.15 8.00 0.10 38
298 UI 0 240 705 1079 558 177 55 32 0 0
299 UI 0 0 0 0 0 0 0 0 0 0
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 0 0 0 0

*

303 KK DIVG6 DIVERT
304 KM
305 DT RETG6 26.8 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 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

308 KK GM7 BASIN
309 KM
310 BA 0.216
311 LG 0.14 0.19 6.60 0.21 16
312 UI 0 29 95 155 208 328 286 209 152 88
313 UI 49 32 15 9 9 9 0 0 0 0
314 UI 0 0 0 0 0 0 0 0 0 0
315 UI 0 0 0 0 0 0 0 0 0 0
316 UI 0 0 0 0 0 0 0 0 0 0

*

317 KK DIVG7 DIVERT
318 KM
319 DT RETG7 14.6 0.0
320 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
321 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 9

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

322 KK CPG7A COMBINE
323 KM
324 HC 2

*

325 KK CPG7B COMBINE
326 KM
327 HC 2

*

328 KK GM7T9 ROUTE
329 KM
330 RS 1 FLOW
331 RC 0.032 0.032 0.032 2140 0.0020 5.50
332 RX 0.00 5.00 10.00 24.00 44.00 58.00 63.00 68.00
333 RY 5.50 5.00 4.50 1.00 1.00 4.50 5.00 5.50

*

334 KK GM8 BASIN
335 KM
336 BA 0.558
337 LG 0.24 0.25 5.60 0.27 43
338 UI 0 82 310 473 681 964 681 481 306 140
339 UI 94 41 25 25 0 0 0 0 0 0

File: C:\Users\p004524B\Documents\_PARSONS\PROJECTS\SR 24\__Hydrology\01 INT\24int050c.out 7/4/2016, 8:39:46 AM Page: 5

340 UI 0 0 0 0 0 0 0 0 0 0
341 UI 0 0 0 0 0 0 0 0 0 0
342 UI 0 0 0 0 0 0 0 0 0 0

*

343 KK DIVG8 DIVERT
344 KM
345 DT RETG8 40.1 0.0
346 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
347 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

348 KK GM9 BASIN
349 KM
350 BA 0.095
351 LG 0.16 0.25 5.40 0.32 22
352 UI 0 69 206 278 127 39 10 0 0 0
353 UI 0 0 0 0 0 0 0 0 0 0
354 UI 0 0 0 0 0 0 0 0 0 0
355 UI 0 0 0 0 0 0 0 0 0 0
356 UI 0 0 0 0 0 0 0 0 0 0

*

357 KK DIVG9 DIVERT
358 KM
359 DT RETG9 6.7 0.0
360 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
361 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 10

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

362 KK CPG9A COMBINE
363 KM
364 HC 2

*

365 KK GM10 BASIN
366 KM
367 BA 0.280
368 LG 0.23 0.17 6.80 0.17 40
369 UI 0 38 131 210 285 447 362 265 188 98
370 UI 62 38 13 12 12 0 0 0 0 0
371 UI 0 0 0 0 0 0 0 0 0 0
372 UI 0 0 0 0 0 0 0 0 0 0
373 UI 0 0 0 0 0 0 0 0 0 0

*

374 KK DIVG10 DIVERT
375 KM
376 DT RETG10 17.5 0.0
377 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
378 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

379 KK GM11 BASIN
380 KM
381 BA 0.075
382 LG 0.19 0.25 4.00 0.63 30
383 UI 0 23 75 125 162 101 54 23 10 5
384 UI 5 0 0 0 0 0 0 0 0 0
385 UI 0 0 0 0 0 0 0 0 0 0
386 UI 0 0 0 0 0 0 0 0 0 0
387 UI 0 0 0 0 0 0 0 0 0 0

*

388 KK DIVG11 DIVERT
389 KM
390 DT RETG11 5.4 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 CPG11 COMBINE
394 KM
395 HC 2

*

396 KK CPG9B COMBINE
397 KM
398 HC 3

*
1 HEC 1 INPUT PAGE 11

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

399 KK GM9T14 ROUTE
400 KM
401 RS 3 FLOW
402 RC 0.032 0.032 0.032 3560 0.0020 6.00
403 RX 0.00 15.00 20.00 34.00 46.00 60.00 65.00 80.00
404 RY 6.00 5.00 4.50 1.00 1.00 4.50 5.00 6.00

*

405 KK GM12 BASIN
406 KM
407 BA 0.118
408 LG 0.10 0.15 8.80 0.09 78
409 UI 0 129 402 284 76 17 0 0 0 0
410 UI 0 0 0 0 0 0 0 0 0 0
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411 UI 0 0 0 0 0 0 0 0 0 0
412 UI 0 0 0 0 0 0 0 0 0 0
413 UI 0 0 0 0 0 0 0 0 0 0

*

414 KK DIVG12 DIVERT
415 KM
416 DT RETG12 9.4 0.0
417 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
418 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

419 KK G12T13 ROUTE
420 KM
421 RS 2 FLOW
422 RC 0.032 0.032 0.032 4000 0.0042 6.00
423 RX 950.00 985.00 995.00 1003.00 1005.00 1013.00 1023.00 1068.00
424 RY 6.00 5.50 5.00 1.00 1.00 5.00 5.50 6.00

*

425 KK GM13 BASIN
426 KM
427 BA 0.292
428 LG 0.23 0.25 5.60 0.27 49
429 UI 0 256 804 796 294 78 29 0 0 0
430 UI 0 0 0 0 0 0 0 0 0 0
431 UI 0 0 0 0 0 0 0 0 0 0
432 UI 0 0 0 0 0 0 0 0 0 0
433 UI 0 0 0 0 0 0 0 0 0 0

*

434 KK DIVG13 DIVERT
435 KM
436 DT RETG13 22.6 0.0
437 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
438 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 12

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

439 KK CPG13 COMBINE
440 KM
441 HC 2

*

442 KK G13T14 ROUTE
443 KM
444 RS 1 FLOW
445 RC 0.032 0.018 0.032 1320 0.0030 3.50
446 RX 0.00 5.00 12.00 15.00 65.00 68.00 135.00 140.00
447 RY 3.50 3.00 2.50 1.00 1.00 2.50 3.00 3.50

*

448 KK GM14 BASIN
449 KM
450 BA 0.347
451 LG 0.17 0.25 4.55 0.44 56
452 UI 0 211 619 1004 558 194 62 29 0 0
453 UI 0 0 0 0 0 0 0 0 0 0
454 UI 0 0 0 0 0 0 0 0 0 0
455 UI 0 0 0 0 0 0 0 0 0 0
456 UI 0 0 0 0 0 0 0 0 0 0

*

457 KK DIVG14 DIVERT
458 KM
459 DT RETG14 25.6 0.0
460 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
461 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

462 KK CPG14A COMBINE
463 KM
464 HC 2

*

465 KK CPG14B COMBINE
466 KM
467 HC 2

*

468 KK CPG14C COMBINE
469 KM
470 HC 2

*

471 KK G14E26 ROUTE
472 KM
473 RS 1 FLOW
474 RC 0.025 0.015 0.025 1450 0.0045 9.00
475 RX 0.00 13.00 15.30 25.00 33.00 42.70 45.00 58.00
476 RY 9.00 9.00 7.50 1.00 1.00 7.50 9.00 9.00

*
477 KM

1 HEC 1 INPUT PAGE 13

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

478 KK E1 BASIN
479 KM
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480 BA 0.886
481 LG 0.35 0.35 3.95 0.47 0
482 UI 0 55 55 115 203 259 301 338 392 455
483 UI 596 700 574 488 430 369 320 273 228 162
484 UI 96 92 88 55 55 34 17 17 17 17
485 UI 17 17 17 0 0 0 0 0 0 0
486 UI 0 0 0 0 0 0 0 0 0 0

*
487 KM KK DIVE1 DIVERT
488 KM
489 KM Revised by removing the retention to account for undeveloped conditions
490 KM by Parsons Corporation 2015 11

*DT RETE1 67.6 0.0
*DI 0.0 10000.0 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.
*

491 KK DE1S DIVERT
492 KM
493 DT DRE2 0.0 0.0
494 DI 0.0 88.0 176.0 264.0 352.0 440.0 528.0 0.0 0.0 0.0
495 DQ 0.0 58.0 126.0 201.0 277.0 355.0 434.0 0.0 0.0 0.0

*

496 KK E1E10 ROUTE
497 KM
498 KM Revised by using routing for undeveloped conditions
499 KM by Parsons Corporation 2015 11
500 RS 26 FLOW
501 RC 0.060 0.050 0.060 7806 0.0063 5.00
502 RX 0.00 500.00 1000.00 1003.00 1007.00 1011.00 1511.00 2011.00
503 RY 5.00 4.50 4.00 1.00 1.00 3.00 3.50 4.00

*

504 KK E10 BASIN
505 KM
506 KM Used the unit hydrograph for undeveloped conditions
507 KM by Parsons Corporation 2015 11
508 BA 0.823
509 LG 0.35 0.35 3.95 0.47 0
510 UI 0 47 47 79 167 211 246 276 312 358
511 UI 427 556 592 483 418 373 322 283 243 211
512 UI 157 105 83 77 65 47 47 24 14 14
513 UI 14 14 14 14 14 14 0 0 0 0
514 UI 0 0 0 0 0 0 0 0 0 0

*
515 KM KKDIVE10 DIVERT
516 KM
517 KM Revised by removing the retention to account for undeveloped conditions
518 KM by Parsons Corporation 2015 11
519 KM DTRETE10 62.9 0.0
520 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

1 HEC 1 INPUT PAGE 14

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

521 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
*

522 KK CPE10 COMBINE
523 KM
524 HC 2

*

525 KK E10E17 ROUTE
526 KM
527 KM Buildout routing steps reduced from 5 to 3 through the interim condition
528 KM by Parsons Corporation 2015 11
529 RS 3 FLOW
530 RC 0.045 0.035 0.045 3407 0.0048 5.00
531 RX 0.00 100.00 110.00 145.00 150.00 200.00 210.00 325.00
532 RY 5.00 5.00 3.00 1.00 1.00 3.00 5.00 5.00

*

533 KK E17 BASIN
534 KM
535 KM Gila River Ranches Unit 3
536 KM Buildout conditions existent through the interim condition
537 KM
538 KM Kieghley Place
539 KM Buildout conditions assumed through the interim condition
540 KM by Parsons Corporation 2015 11
541 BA 0.271
542 LG 0.26 0.25 5.00 0.33 29
543 UI 0 27 55 118 153 190 260 331 254 204
544 UI 160 123 71 46 36 27 9 8 8 8
545 UI 8 0 0 0 0 0 0 0 0 0
546 UI 0 0 0 0 0 0 0 0 0 0
547 UI 0 0 0 0 0 0 0 0 0 0

*

548 KK DIVE17 DIVERT
549 KM
550 KM Buildout retention in place through the interim condition
551 KM by Parsons Corporation 2015 11
552 DT RETE17 18.0 0.0
553 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
554 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

555 KK CPE17 COMBINE
556 KM
557 HC 2
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*

558 KK E17E21 ROUTE
559 KM
560 KM Buildout routing steps kept at 4
561 KM by Parsons Corporation 2015 11
562 RS 4 FLOW
563 RC 0.030 0.045 0.030 2832 0.0042 1440.20

1 HEC 1 INPUT PAGE 15

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

564 RX 0.00 90.00 100.00 115.00 180.00 195.00 255.00 260.00
565 RY 1440.0 1439.90 1439.80 1438.00 1438.00 1440.00 1440.10 1440.20

*

566 KK E21 BASIN
567 KM
568 KM Mountain Horizons
569 KM Buildout conditions assumed through the interim condition
570 KM by Parsons Corporation 2015 11
571 BA 0.311
572 LG 0.25 0.25 6.00 0.22 30
573 UI 0 30 56 125 162 199 257 368 305 243
574 UI 193 153 108 59 49 31 24 9 9 9
575 UI 9 0 0 0 0 0 0 0 0 0
576 UI 0 0 0 0 0 0 0 0 0 0
577 UI 0 0 0 0 0 0 0 0 0 0

*

578 KK DIVE21 DIVERT
579 KM
580 KM Buildout retention in place through the interim condition
581 KM by Parsons Corporation 2015 11
582 DT RETE21 20.3 0.0
583 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
584 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

585 KK CPE21A COMBINE
586 KM
587 HC 2

*

588 KK E21G20 ROUTE
589 KM
590 RS 1 FLOW
591 RC 0.032 0.032 0.032 1655 0.0036 5.50
592 RX 0.00 5.00 10.00 24.00 34.00 48.00 53.00 58.00
593 RY 5.50 5.00 4.50 1.00 1.00 4.50 5.00 5.50

*
594 KM

595 KK DRE2RETRIEVE
596 KM
597 DR DRE2

*

598 KK RTE1E2 ROUTE
599 KM
600 KM Revised by using routing for undeveloped conditions
601 KM by Parsons Corporation 2015 11
602 RS 4 FLOW
603 RC 0.035 0.030 0.025 4100 0.0035 6.00
604 RX 0.00 100.00 700.00 1050.00 1090.00 1110.00 1140.00 1240.00
605 RY 6.00 6.00 4.00 1.00 1.00 5.00 6.00 6.00

*
1 HEC 1 INPUT PAGE 16

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

606 KK E2 BASIN
607 KM
608 KM Used the unit hydrograph for undeveloped conditions
609 KM by Parsons Corporation 2015 11
610 BA 0.779
611 LG 0.35 0.35 4.25 0.41 0
612 UI 0 45 45 77 159 202 234 263 298 342
613 UI 412 536 556 456 394 352 304 267 228 196
614 UI 145 95 78 74 58 45 45 19 14 14
615 UI 14 14 14 14 14 0 0 0 0 0
616 UI 0 0 0 0 0 0 0 0 0 0

*
617 KM KK DIVE2 DIVERT
618 KM
619 KM Revised by removing the retention to account for undeveloped conditions
620 KM by Parsons Corporation 2015 11

*DT RETE2 60.4 0.0
*DI 0.0 10000.0 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.
*

621 KK CPE2 COMBINE
622 KM
623 HC 2 1.67

*

624 KK DE2S DIVERT
625 KM
626 DT DRE3 0.0 0.0
627 DI 0.0 135.0 279.0 431.0 583.0 738.0 894.0 0.0 0.0 0.0
628 DQ 0.0 15.0 121.0 243.0 370.0 504.0 636.0 0.0 0.0 0.0
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*

629 KK E2E11 ROUTE
630 KM
631 KM Revised by using routing for undeveloped conditions
632 KM by Parsons Corporation 2015 11
633 RS 34 FLOW
634 RC 0.055 0.045 0.055 9374 0.0052 5.00
635 RX 0.00 500.00 1000.00 1005.00 1006.00 1010.00 1510.00 2010.00
636 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*

637 KK E11 BASIN
638 KM
639 KM Used the unit hydrograph for undeveloped conditions
640 KM by Parsons Corporation 2015 11
641 BA 0.600
642 LG 0.35 0.35 3.95 0.47 0
643 UI 0 37 37 76 135 174 201 226 261 303
644 UI 394 472 392 332 293 252 220 186 157 114
645 UI 70 63 60 39 37 28 11 11 11 11
646 UI 11 11 11 0 0 0 0 0 0 0
647 UI 0 0 0 0 0 0 0 0 0 0

*
1 HEC 1 INPUT PAGE 17

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

648 KM KKDIVE11 DIVERT
649 KM
650 KM Revised by removing the retention to account for undeveloped conditions
651 KM by Parsons Corporation 2015 11
652 KM DTRETE11 45.8 0.0
653 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
654 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*

655 KK CPE11 COMBINE
656 KM
657 HC 2

*

658 KK E11E18 ROUTE
659 KM
660 KM Buildout routing steps reduced from 22 to 9 through the interim condition
661 KM by Parsons Corporation 2015 11
662 RS 9 FLOW
663 RC 0.045 0.040 0.045 3164 0.0044 5.50
664 RX 0.00 500.00 1000.00 1005.00 1006.00 1010.00 1510.00 2010.00
665 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*

666 KK E18 BASIN
667 KM
668 KM Rancho Apache
669 KM Existing and Buildout conditions are the same
670 KM by Parsons Corporation 2015 11
671 BA 0.224
672 LG 0.30 0.15 7.00 0.14 16
673 UI 0 30 103 166 224 352 291 213 153 82
674 UI 51 30 12 9 9 0 0 0 0 0
675 UI 0 0 0 0 0 0 0 0 0 0
676 UI 0 0 0 0 0 0 0 0 0 0
677 UI 0 0 0 0 0 0 0 0 0 0

*

678 KK DIVE18 DIVERT
679 KM
680 DT RETE18 0.3 0.0
681 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
682 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

683 KK CPE18 COMBINE
684 KM
685 HC 2

*
1 HEC 1 INPUT PAGE 18

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

686 KK E18E21 ROUTE
687 KM
688 KM Buildout routing steps unchanged
689 KM by Parsons Corporation 2015 11
690 RS 2 FLOW
691 RC 0.035 0.040 0.045 2664 0.0053 5.00
692 RX 0.00 15.00 50.00 60.00 100.00 110.00 290.00 300.00
693 RY 3.50 3.00 3.00 1.00 1.00 3.00 3.00 5.00

*

694 KK CPE21B COMBINE
695 KM
696 HC 2 3.90

*

697 KK G20G21 ROUTE
698 KM
699 KM
700 RS 2 FLOW
701 RC 0.032 0.032 0.032 1901 0.0021 5.50
702 RX 0.00 1.00 5.00 24.00 124.00 138.00 143.00 148.00
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703 RY 5.50 5.00 4.50 1.00 1.00 4.50 5.00 5.50
*

704 KM

705 KK DRE3RETRIEVE
706 KM
707 DR DRE3

*

708 KK RTE2E3 ROUTE
709 KM
710 KM Revised by using routing for undeveloped conditions
711 KM by Parsons Corporation 2015 11
712 RS 4 FLOW
713 RC 0.035 0.030 0.025 3678 0.0035 6.00
714 RX 0.00 100.00 700.00 1050.00 1090.00 1110.00 1140.00 1240.00
715 RY 6.00 6.00 4.00 1.00 1.00 5.00 6.00 6.00

*

716 KK E3 BASIN
717 KM
718 KM Used the unit hydrograph for undeveloped conditions
719 KM by Parsons Corporation 2015 11
720 BA 2.234
721 LG 0.35 0.35 4.60 0.33 0
722 UI 0 91 91 91 136 303 356 427 467 510
723 UI 552 605 672 731 857 1035 1206 1075 936 840
724 UI 769 712 638 576 531 468 432 369 285 220
725 UI 162 158 150 150 92 91 91 79 28 28
726 UI 28 28 28 28 28 28 28 28 28 28
727 UI 0 0 0 0 0 0 0 0 0 0

*
728 KM KK DIVE3 DIVERT

1 HEC 1 INPUT PAGE 19

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

729 KM
730 KM Revised by removing the retention to account for undeveloped conditions
731 KM by Parsons Corporation 2015 11

*DT RETE3 178.6 0.0
*DI 0.0 10000.0 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.
*

732 KK E2SE3 COMBINE
733 KM
734 HC 2 3.9

*

735 KK DE3S DIVERT
736 KM
737 DT DRE4N 0.0 0.0
738 DI 0.0 192.0 476.0 774.0 1079.0 1390.0 1699.0 0.0 0.0 0.0
739 DQ 0.0 5.0 197.0 415.0 656.0 912.0 1175.0 0.0 0.0 0.0

*

740 KK E3E12 ROUTE
741 KM
742 KM Revised by using routing for undeveloped conditions
743 KM by Parsons Corporation 2015 11
744 RS 15 FLOW
745 RC 0.060 0.050 0.060 4852 0.0054 5.50
746 RX 0.00 500.00 980.00 1003.00 1007.00 1031.00 1511.00 2011.00
747 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

748 KK E12 BASIN
749 KM
750 KM Used the unit hydrograph for undeveloped conditions.
751 KM by Parsons Corporation 2015 11
752 BA 0.573
753 LG 0.35 0.35 4.60 0.33 0
754 UI 0 32 32 49 112 140 164 184 208 237
755 UI 275 354 415 346 296 263 232 202 177 154
756 UI 126 89 57 55 53 35 32 30 10 10
757 UI 10 10 10 10 10 10 0 0 0 0
758 UI 0 0 0 0 0 0 0 0 0 0

*
759 KM KKDIVE12 DIVERT
760 KM
761 KM Revised by removing the retention to account for undeveloped conditions
762 KM by Parsons Corporation 2015 11
763 KM DTRETE12 43.7 0.0
764 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
765 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*
1 HEC 1 INPUT PAGE 20

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

766 KK CPE12 COMBINE
767 KM
768 HC 2

*

769 KK E12E19 ROUTE
770 KM
771 KM Buildout routing steps kept at 9 through the interim condition
772 KM by Parsons Corporation 2015 11
773 RS 9 FLOW
774 RC 0.060 0.055 0.060 2707 0.0052 5.50
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775 RX 0.00 500.00 980.00 1003.00 1007.00 1031.00 1511.00 2011.00
776 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

777 KK E19 BASIN
778 KM
779 KM Part of Superstition View
780 KM Existing conditions assumed through the interim condition
781 KM by Parsons Corporation 2015 11
782 BA 0.135
783 LG 0.30 0.15 8.00 0.10 15
784 UI 0 35 119 186 288 194 122 51 29 9
785 UI 8 0 0 0 0 0 0 0 0 0
786 UI 0 0 0 0 0 0 0 0 0 0
787 UI 0 0 0 0 0 0 0 0 0 0
788 UI 0 0 0 0 0 0 0 0 0 0

*
789 KM KKDIVE19 DIVERT
790 KM
791 KM Revised by removing the retention to account for undeveloped conditions
792 KM by Parsons Corporation 2015 11
793 KM DTRETE19 0.2 0.0
794 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
795 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*

796 KK CPE19 COMBINE
797 KM
798 HC 2

*

799 KK E1922E ROUTE
800 KM
801 KM No change between existing (pre buildup) and buildup conditions
802 KM by Parsons Corporation 2015 11
803 RS 4 FLOW
804 RC 0.050 0.040 0.050 1912 0.0042 10.00
805 RX 0.00 500.00 980.00 1003.00 1007.00 1031.00 1511.00 2011.00
806 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*
1 HEC 1 INPUT PAGE 21

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

807 KK 22E BASIN
808 KM
809 KM Used the unit hydrograph for existing (partially developed) conditions.
810 KM by Parsons Corporation 2015 11
811 BA 0.089
812 LG 0.31 0.19 8.40 0.08 11
813 UI 0 19 69 104 173 137 91 48 24 12
814 UI 5 5 0 0 0 0 0 0 0 0
815 UI 0 0 0 0 0 0 0 0 0 0
816 UI 0 0 0 0 0 0 0 0 0 0
817 UI 0 0 0 0 0 0 0 0 0 0

*
818 KM KKDIV22E DIVERT
819 KM
820 KM Revised by removing the retention to account for undeveloped conditions
821 KM by Parsons Corporation 2015 11
822 KM DTRET22E 7.8 0.0
823 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
824 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*

825 KK E20 BASIN
826 KM
827 KM Used the unit hydrograph for existing (partially developed) conditions.
828 KM by Parsons Corporation 2015 11
829 BA 0.169
830 LG 0.32 0.28 4.50 0.35 10
831 UI 0 17 33 72 93 115 153 206 161 129
832 UI 102 79 50 29 24 17 8 5 5 5
833 UI 5 0 0 0 0 0 0 0 0 0
834 UI 0 0 0 0 0 0 0 0 0 0
835 UI 0 0 0 0 0 0 0 0 0 0

*
836 KM KKDIVE20 DIVERT
837 KM
838 KM Revised by removing the retention to account for existing (pre buildout)
839 KM conditions
840 KM by Parsons Corporation 2015 11
841 KM DTRETE20 3.2 0.0
842 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
843 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*

844 KK E2022E ROUTE
845 KM
846 KM Revised by using routing for existing (pre buildout) conditions
847 KM by Parsons Corporation 2015 11
848 RS 3 FLOW
849 RC 0.045 0.035 0.045 1115 0.0054 10.00
850 RX 0.00 500.00 1000.00 1005.00 1007.00 1010.00 1511.00 2011.00
851 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*
1 HEC 1 INPUT PAGE 22

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

852 KK CP22E COMBINE
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853 KM
854 HC 3

*

855 KK 22EE22 ROUTE
856 KM
857 RS 1 FLOW
858 RC 0.045 0.040 0.045 1740 0.0046 10.00
859 RX 950.00 973.00 993.00 1005.00 1013.00 1025.00 1045.00 1055.00
860 RY 5.00 4.50 4.00 1.00 1.00 4.00 4.50 5.00

*

861 KK E22 BASIN
862 KM
863 KM Revised by using the unit hydrograph for undeveloped conditions
864 KM by Parsons Corporation 2015 11
865 BA 0.158
866 LG 0.35 0.32 7.60 0.10 1
867 UI 0 18 18 58 81 99 114 136 171 232
868 UI 200 164 141 117 98 80 55 32 30 23
869 UI 18 12 6 6 6 6 6 6 0 0
870 UI 0 0 0 0 0 0 0 0 0 0
871 UI 0 0 0 0 0 0 0 0 0 0

*
872 KM KKDIVE22 DIVERT
873 KM
874 KM Revised by removing the retention to account for undeveloped conditions
875 KM by Parsons Corporation 2015 11
876 KM DTRETE22 13.8 0.0
877 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
878 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*

879 KK CPE22 COMBINE
880 KM
881 HC 3 7.25

*

882 KK E22G22 ROUTE
883 KM
884 RS 3 FLOW
885 RC 0.040 0.050 0.040 4418 0.0043 8.00
886 RX 720.00 750.00 785.00 805.00 845.00 865.00 880.00 910.00
887 RY 8.00 7.00 6.00 1.00 1.00 6.00 7.00 8.00

*

888 KK GM21 BASIN
889 KM
890 BA 0.210
891 LG 0.10 0.15 7.30 0.14 75
892 UI 0 51 176 272 437 309 200 90 49 19
893 UI 12 12 0 0 0 0 0 0 0 0
894 UI 0 0 0 0 0 0 0 0 0 0

1 HEC 1 INPUT PAGE 23

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

895 UI 0 0 0 0 0 0 0 0 0 0
896 UI 0 0 0 0 0 0 0 0 0 0

*

897 KK DIVG21 DIVERT
898 KM
899 DT RETG21 17.3 0.0
900 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
901 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

902 KK G21T22 ROUTE
903 KM
904 RS 1 FLOW
905 RC 0.032 0.008 0.032 1500 0.0020 3.00
906 RX 0.00 2.00 4.00 6.00 60.00 62.00 64.00 66.00
907 RY 3.00 2.50 2.00 1.00 1.00 2.00 2.50 3.00

*

908 KK GM22 BASIN
909 KM
910 BA 0.095
911 LG 0.10 0.15 8.80 0.08 79
912 UI 0 67 197 280 134 40 11 0 0 0
913 UI 0 0 0 0 0 0 0 0 0 0
914 UI 0 0 0 0 0 0 0 0 0 0
915 UI 0 0 0 0 0 0 0 0 0 0
916 UI 0 0 0 0 0 0 0 0 0 0

*

917 KK DIVG22 DIVERT
918 KM
919 DT RETG22 8.0 0.0
920 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
921 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

922 KK CPG22A COMBINE
923 KM
924 HC 2

*

925 KK GM16 BASIN
926 KM
927 BA 0.069
928 LG 0.26 0.25 4.50 0.48 44
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929 UI 0 10 38 59 84 119 84 59 38 17
930 UI 12 5 3 3 0 0 0 0 0 0
931 UI 0 0 0 0 0 0 0 0 0 0
932 UI 0 0 0 0 0 0 0 0 0 0
933 UI 0 0 0 0 0 0 0 0 0 0

*
1 HEC 1 INPUT PAGE 24

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

934 KK DIVG16 DIVERT
935 KM
936 DT RETG16 4.9 0.0
937 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
938 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

939 KK G16T19 ROUTE
940 KM
941 RS 2 FLOW
942 RC 0.032 0.016 0.032 1200 0.0020 3.00
943 RX 0.00 2.00 4.00 6.00 60.00 62.00 64.00 66.00
944 RY 3.00 2.50 2.00 1.00 1.00 2.00 2.50 3.00

*

945 KK GM18 BASIN
946 KM
947 BA 0.173
948 LG 0.25 0.25 5.30 0.29 44
949 UI 0 39 137 209 346 262 172 87 44 21
950 UI 9 9 0 0 0 0 0 0 0 0
951 UI 0 0 0 0 0 0 0 0 0 0
952 UI 0 0 0 0 0 0 0 0 0 0
953 UI 0 0 0 0 0 0 0 0 0 0

*

954 KK DIVG18 DIVERT
955 KM
956 DT RETG18 12.4 0.0
957 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
958 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

959 KK CPG18 COMBINE
960 KM
961 HC 2

*

962 KK GM19 BASIN
963 KM
964 BA 0.085
965 LG 0.17 0.15 7.60 0.14 22
966 UI 0 52 152 246 137 48 15 7 0 0
967 UI 0 0 0 0 0 0 0 0 0 0
968 UI 0 0 0 0 0 0 0 0 0 0
969 UI 0 0 0 0 0 0 0 0 0 0
970 UI 0 0 0 0 0 0 0 0 0 0

*
1 HEC 1 INPUT PAGE 25

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

971 KK DIVG19 DIVERT
972 KM
973 DT RETG19 5.5 0.0
974 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
975 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

976 KK CPG19A COMBINE
977 KM
978 HC 2

*

979 KK GM20 BASIN
980 KM
981 BA 0.183
982 LG 0.25 0.15 8.80 0.07 44
983 UI 0 72 224 413 362 209 80 33 13 0
984 UI 0 0 0 0 0 0 0 0 0 0
985 UI 0 0 0 0 0 0 0 0 0 0
986 UI 0 0 0 0 0 0 0 0 0 0
987 UI 0 0 0 0 0 0 0 0 0 0

*

988 KK DIVG20 DIVERT
989 KM
990 DT RETG20 14.5 0.0
991 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
992 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

993 KK CPG19B COMBINE
994 KM
995 HC 2

*

996 KK CPG22B COMBINE
997 KM
998 KM Modified to combining 3 hydrographs instead of 2 due to adding CPG19B
999 KM by Parsons Corporation 2015 02
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1000 HC 3
*

1001 KK G22E26 ROUTE
1002 KM
1003 RS 2 FLOW
1004 RC 0.040 0.030 0.040 2939 0.0031 8.00
1005 RX 0.00 500.00 800.00 805.00 820.00 825.00 1125.00 1625.00
1006 RY 8.00 7.00 6.00 1.00 1.00 6.00 7.00 8.00

*
1007 KM

1 HEC 1 INPUT PAGE 26

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

1008 KK DRE4NRETRIEVE
1009 KM
1010 DR DRE4N

*

1011 KK RTE3E4 ROUTE
1012 KM
1013 KM Revised by using routing for undeveloped conditions
1014 KM by Parsons Corporation 2015 11
1015 RS 2 FLOW
1016 RC 0.035 0.030 0.025 2000 0.0035 6.00
1017 RX 0.00 100.00 700.00 1050.00 1090.00 1110.00 1140.00 1240.00
1018 RY 0.00 6.00 4.00 1.00 1.00 5.00 6.00 6.00

*

1019 KK E4N BASIN
1020 KM
1021 KM Used the unit hydrograph for undeveloped conditions
1022 KM by Parsons Corporation 2015 11
1023 BA 0.307
1024 LG 0.35 0.35 3.95 0.47 0
1025 UI 0 18 18 30 63 80 93 104 118 135
1026 UI 163 213 219 179 155 138 119 105 90 77
1027 UI 57 37 31 29 23 18 18 7 5 5
1028 UI 5 5 5 5 5 0 0 0 0 0
1029 UI 0 0 0 0 0 0 0 0 0 0

*
1030 KM KKDIVE4N DIVERT
1031 KM
1032 KM Revised by removing the retention to account for undeveloped conditions
1033 KM by Parsons Corporation 2015 11

*DTRETE4N 23.4 0.0
*DI 0.0 10000.0 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.
*

1034 KK CPE4N COMBINE
1035 KM
1036 HC 2 4.21

*

1037 KK DE4NS DIVERT
1038 KM
1039 DT DRE4 0.0 0.0
1040 DI 0.0 34.0 255.0 502.0 772.0 1056.0 1348.0 0.0 0.0 0.0
1041 DQ 0.0 11.0 171.0 378.0 614.0 868.0 1133.0 0.0 0.0 0.0

*

1042 KK E4NE13 ROUTE
1043 KM
1044 KM Revised by using routing for undeveloped conditions
1045 KM by Parsons Corporation 2015 11
1046 RS 23 FLOW
1047 RC 0.055 0.045 0.055 6955 0.0046 5.50

1 HEC 1 INPUT PAGE 27

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

1048 RX 0.00 500.00 980.00 1003.00 1010.00 1050.00 1511.00 2011.00
1049 RY 3.00 2.50 2.00 1.00 1.00 2.00 2.50 3.00

*

1050 KK E13 BASIN
1051 KM
1052 BA 0.477
1053 LG 0.35 0.36 5.00 0.27 0
1054 UI 0 28 28 50 100 127 147 165 188 215
1055 UI 264 345 334 274 239 213 183 160 138 116
1056 UI 83 50 48 46 31 28 24 9 9 9
1057 UI 9 9 9 9 9 0 0 0 0 0
1058 UI 0 0 0 0 0 0 0 0 0 0

*
1059 KM KKDIVE13 DIVERT
1060 KM
1061 KM Revised by removing the retention to account for undeveloped conditions
1062 KM by Parsons Corporation 2015 11
1063 KM DTRETE13 38.8 0.0
1064 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
1065 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*

1066 KK CPE13 COMBINE
1067 KM
1068 HC 2

*

1069 KK E13E24 ROUTE
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1070 KM
1071 RS 8 FLOW
1072 RC 0.035 0.030 0.035 5921 0.0042 6.00
1073 RX 980.00 990.00 995.00 1003.00 1007.00 1015.00 1520.00 1530.00
1074 RY 4.00 3.50 3.00 1.00 1.00 3.00 3.50 4.00

*
1075 KM

1076 KK DRE4RETRIEVE
1077 KM
1078 DR DRE4

*

1079 KK RTE4E4 ROUTE
1080 KM
1081 KM Revised by using routing for undeveloped conditions
1082 KM by Parsons Corporation 2015 11
1083 RS 10 FLOW
1084 RC 0.035 0.030 0.025 9400 0.0035 6.00
1085 RX 0.00 100.00 700.00 1050.00 1090.00 1110.00 1140.00 1240.00
1086 RY 0.00 6.00 4.00 1.00 1.00 5.00 6.00 6.00

*
1 HEC 1 INPUT PAGE 28

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

1087 KK E4 BASIN
1088 KM
1089 KM Used the unit hydrograph for undeveloped conditions
1090 KM by Parsons Corporation 2015 11
1091 BA 1.200
1092 LG 0.35 0.35 4.15 0.43 0
1093 UI 0 49 49 49 71 162 189 228 249 271
1094 UI 294 322 357 388 453 550 639 582 506 452
1095 UI 414 384 345 312 287 254 233 202 159 125
1096 UI 86 86 80 80 54 49 49 48 15 15
1097 UI 15 15 15 15 15 15 15 15 15 15
1098 UI 0 0 0 0 0 0 0 0 0 0

*
1099 KM KK DIVE4 DIVERT
1100 KM
1101 KM Revised by removing the retention to account for undeveloped conditions
1102 KM by Parsons Corporation 2015 11

*DT RETE4 92.6 0.0
*DI 0.0 10000.0 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.
*

1103 KK CPE4 COMBINE
1104 KM
1105 HC 2 5.41

*

1106 KK DE4S DIVERT
1107 KM
1108 DT DRE5 0.0 0.0
1109 DI 0.0 97.0 343.0 637.0 959.0 1299.0 1650.0 0.0 0.0 0.0
1110 DQ 0.0 89.0 330.0 622.0 943.0 1283.0 1633.0 0.0 0.0 0.0

*

1111 KK E4E14A ROUTE
1112 KM
1113 KM Revised by using routing for undeveloped conditions (E4E14N) from
1114 KM existing condition (pre SR 24) model
1115 KM by Parsons Corporation 2015 11
1116 RS 12 FLOW
1117 RC 0.060 0.050 0.060 6921 0.0049 5.50
1118 RX 0.00 500.00 980.00 1003.00 1007.00 1031.00 1511.00 2011.00
1119 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

1120 KK E14A BASIN
1121 KM
1122 KM Used the unit hydrograph for undeveloped conditions for Basin E14N from
1123 KM existing condition model (pre SR 24)
1124 KM by Parsons Corporation 2015 11
1125 BA 0.481
1126 LG 0.35 0.35 4.10 0.44 0
1127 UI 0 20 20 47 78 97 112 129 150 185
1128 UI 247 226 185 161 139 119 101 84 59 35

1 HEC 1 INPUT PAGE 29

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

1129 UI 33 30 20 20 8 6 6 6 6 6
1130 UI 6 0 0 0 0 0 0 0 0 0
1131 UI 0 0 0 0 0 0 0 0 0 0

*
1132 KM KKDIV14A DIVERT
1133 KM
1134 KM Revised by removing the retention to account for undeveloped conditions
1135 KM by Parsons Corporation 2015 11
1136 KM DTRET14A 38.6 0.0
1137 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
1138 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*

1139 KK E6A BASIN
1140 KM
1141 KM Revised the unit hydrograph for undeveloped conditions
1142 KM by Parsons Corporation 2015 11
1143 BA 0.581
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1144 LG 0.16 0.25 5.70 0.27 59
1145 UI 0 46 46 46 77 155 183 217 238 261
1146 UI 282 311 346 381 455 556 598 511 450 406
1147 UI 374 343 305 278 251 226 201 161 130 81
1148 UI 81 76 76 55 46 46 46 14 14 14
1149 UI 14 14 14 14 14 14 14 14 14 0

*
1150 KM KKDIVE6A DIVERT
1151 KM
1152 KM Revised by removing the retention to account for undeveloped conditions
1153 KM by Parsons Corporation 2015 11
1154 KM DTRETE6A 53.1 0.0
1155 KM DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
1156 KM DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*

1157 KK E6AE5A ROUTE
1158 KM
1159 RS 6 FLOW
1160 RC 0.020 0.020 0.020 7264 0.0010 100.00
1161 RX 0.00 1.00 2.00 20.00 30.00 48.00 49.00 50.00
1162 RY 100.00 99.00 99.00 90.00 90.00 99.00 99.00 100.00

*

1163 KK DRE5RETRIEVE
1164 KM
1165 DR DRE5

*

1166 KK RTE4E5 ROUTE
1167 KM
1168 KM Revised by using routing for undeveloped conditions
1169 KM by Parsons Corporation 2015 11
1170 RS 3 FLOW
1171 RC 0.035 0.030 0.025 3700 0.0035 6.00
1172 RX 0.00 100.00 700.00 1050.00 1090.00 1110.00 1140.00 1240.00
1173 RY 0.00 6.00 4.00 1.00 1.00 5.00 6.00 6.00

*
1 HEC 1 INPUT PAGE 30

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

1174 KK E5A BASIN
1175 KM
1176 KM Revised the unit hydrograph and LG for undeveloped conditions (Basin E5)
1177 KM by Parsons Corporation 2015 11
1178 BA 1.140
1179 LG 0.35 0.35 3.95 0.47 0
1180 UI 0 59 59 59 89 195 229 274 300 328
1181 UI 354 389 432 471 555 670 773 682 595 535
1182 UI 489 453 407 366 336 298 275 232 177 134
1183 UI 104 101 96 92 59 59 59 45 18 18
1184 UI 18 18 18 18 18 18 18 18 18 0

*
1185 KM KKDIVE5A DIVERT
1186 KM
1187 KM Revised by removing the retention to account for undeveloped conditions
1188 KM by Parsons Corporation 2015 11

*DTRETE5A 89.1 0.0
*DI 0.0 10000.0 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.
*

1189 KK CPE5A1 COMBINE
1190 KM
1191 HC 2 6.55

*

1192 KK CPE5A2 COMBINE
1193 KO 1
1194 KM
1195 HC 2

*

1196 KK E5A14A ROUTE
1197 KM
1198 KM Revised for channel length/time steps and cross section between
1199 KM Ironwood Dr. and Meridian Rd. to account for concrete lined channel.
1200 KM by Parsons Corporation 2015 12
1201 RS 4 FLOW
1202 RC 0.016 0.016 0.016 6121 0.0017 97.00
1203 RX 0.00 7.50 15.00 29.00 41.00 55.00 62.50 70.00
1204 RY 97.45 97.23 97.00 90.00 90.00 97.00 97.23 97.45

*

1205 KK CPE14A COMBINE
1206 KM ***** PARSONS 10/30/2015 *****
1207 KO 1
1208 HC 3 7.61

*
1 HEC 1 INPUT PAGE 31

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

1209 KK E1424A ROUTE
1210 KM
1211 KM Revised for channel length and time steps between Mountain Rd
1212 KM and Meridian Rd to account for concrete lining.
1213 KM by Parsons Corporation 2016 03
1214 RS 2 FLOW
1215 RC 0.016 0.016 0.016 2808 0.0017 97.00
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1216 RX 0.00 7.50 15.00 29.00 41.00 55.00 62.50 70.00
1217 RY 97.45 97.23 97.00 90.00 90.00 97.00 97.23 97.45

*

1218 KK E1424B ROUTE
1219 KM
1220 KM Introduced for channel length and time steps between
1221 KM Signal Bute Rd. and Mountain Rd. to account for concrete lining.
1222 KM by Parsons Corporation 2015 12
1223 RS 2 FLOW
1224 RC 0.016 0.016 0.016 2461 0.0017 97.00
1225 RX 0.00 7.50 15.00 29.00 41.00 55.00 62.50 70.00
1226 RY 97.45 97.23 97.00 90.00 90.00 97.00 97.23 97.45

*

1227 KK E24A BASIN
1228 KM
1229 BA 0.528
1230 LG 0.14 0.25 6.00 0.24 59
1231 UI 0 81 324 487 736 911 620 431 224 126
1232 UI 72 25 25 25 0 0 0 0 0 0
1233 UI 0 0 0 0 0 0 0 0 0 0
1234 UI 0 0 0 0 0 0 0 0 0 0
1235 UI 0 0 0 0 0 0 0 0 0 0

*

1236 KK DIV24A DIVERT
1237 KM
1238 DT RET24A 39.6 0.0
1239 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1240 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1241 KK CP24A COMBINE
1242 KM
1243 HC 3 8.62

*

1244 KK E247A1 ROUTE
1245 KM
1246 KM Revised for channel length/routing steps and cross section between
1247 KM Signal Butte Rd. and Crimson Rd. to account for concrete lining.
1248 KM by Parsons Corporation 2015 12
1249 RS 4 FLOW
1250 RC 0.016 0.016 0.016 5594 0.0017 97.50
1251 RX 0.00 7.50 15.00 30.00 42.00 57.00 64.50 72.00
1252 RY 97.95 97.73 97.50 90.00 90.00 97.50 97.73 97.95

*
1 HEC 1 INPUT PAGE 32

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

1253 KK E27A BASIN
1254 KM
1255 BA 0.544
1256 LG 0.20 0.15 7.00 0.15 54
1257 UI 0 50 84 198 261 316 393 565 570 439
1258 UI 360 288 227 143 86 75 50 32 15 15
1259 UI 15 15 15 0 0 0 0 0 0 0
1260 UI 0 0 0 0 0 0 0 0 0 0
1261 UI 0 0 0 0 0 0 0 0 0 0

*

1262 KK DIV27A DIVERT
1263 KM
1264 DT RET27A 42.0 0.0
1265 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1266 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1267 KK CPE27A COMBINE
1268 KM
1269 KM Confluence of channel south of Eastmark/southeast of PPG North and portion
1270 KM of PPG with SR 24 offsite channel.
1271 KM by Parsons Corporation 2015 11
1272 HC 3 12.81

*

1273 KK E247A2 ROUTE
1274 KM
1275 KM Revised for channel length/routing steps and cross section between
1276 KM Signal Butte Rd. and Crismon Rd. to account for concrete lining.
1277 KM by Parsons Corporation 2015 12
1278 RS 1 FLOW
1279 RC 0.016 0.016 0.016 1528 0.0017 97.50
1280 RX 0.00 7.50 15.00 30.00 42.00 57.00 64.50 72.00
1281 RY 97.95 97.73 97.50 90.00 90.00 97.50 97.73 97.95

*

1282 KK E2726A ROUTE
1283 KO 1
1284 KM
1285 KM Revised for channel length/routing steps and cross section between
1286 KM Signal Butte Rd. and Crismon Rd. to account for concrete lining.
1287 KM by Parsons Corporation 2015 12
1288 RS 4 FLOW
1289 RC 0.016 0.016 0.016 6350 0.0016 97.50
1290 RX 0.00 7.50 15.00 30.00 42.00 57.00 64.50 72.00
1291 RY 97.95 97.73 97.50 90.00 90.00 97.50 97.73 97.95

*
1 HEC 1 INPUT PAGE 33
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LINE ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

1292 KK E26A BASIN
1293 KM
1294 BA 0.865
1295 LG 0.22 0.15 7.30 0.14 52
1296 UI 0 86 172 370 479 596 804 1055 818 656
1297 UI 516 400 244 148 119 86 36 26 26 26
1298 UI 26 0 0 0 0 0 0 0 0 0
1299 UI 0 0 0 0 0 0 0 0 0 0
1300 UI 0 0 0 0 0 0 0 0 0 0

*

1301 KK DIV26A DIVERT
1302 KM
1303 DT RET26A 66.0 0.0
1304 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1305 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1306 KK SR24EL COMBINE
1307 KO 1
1308 KM
1309 KM Combine hydrographs from E2726A and RET26A prior to routing through.
1310 KM SR 24 offline detention basin at Ellsworth Rd. and Powerline Floodway
1311 KM by Parsons Corporation 2015 11
1312 HC 2 13.68

*
1313 KM KKELSRC1 DIVERT
1314 KM KO 1
1315 KM
1316 KM Diversion to SR 24 ramp C offline detention basin at Ellsworth Rd.
1317 KM Basin capacity estimated at 10 ac ft. Diversion for 80% as effective volume
1318 KM (8 ac ft as 0.8*10 ac ft).
1319 KM by Parsons Corporation 2016 03
1320 KM
1321 KM Diversion deactivated as not needed with the SR 24 alignment extending to
1322 KM Irronwood Drive
1323 KM by Parsons Corporation 2016 07
1324 KM DTRC1DIV 8.0 0.0
1325 KM DI 0.0 1650.0 5000.0 0.0 0.0 0.0 0.0 0.0 0.0 0
1326 KM DQ 0.0 0.0 3350.0 0.0 0.0 0.0 0.0 0.0 0.0 0

*

1327 KK 802ELS DIVERT
1328 KM
1329 KM Diversion to SR 24 offline detention basin at Ellsworth Rd. and Powerline
1330 KM Floodway Basin January 2016 capacity estimated at 100 ac ft. Elevating the
1331 KM top of basin to 1384.00 provides 122.1 ac ft of effective detention volume
1332 KM with one (1) ft of freeboard. Diversion uses full volume in a simplified
1333 KM modeling approach. See unsteady flow HEC RAS 5.0.1 model for the complex
1334 KM simulation of detention basin operation.
1335 KM by Parsons Corporation 2016 03
1336 KO 1
1337 DT 1650UP 122.1 0.0
1338 DI 0.0 1650.0 5000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 HEC 1 INPUT PAGE 34

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

1339 DQ 0.0 0.0 3350.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
*

1340 KM KKG19E26 ROUTE
1341 KM
1342 KM Revised by removing the Routing to Powerline Floodway as result of
1343 KM the Eastmark Development
1344 KM by Parsons Corporation 2016 11
1345 KM RS 4 FLOW
1346 KM RC 0.020 0.020 0.020 9348 0.0038 100.00
1347 KM RX 0.00 1.00 2.00 20.00 45.00 63.00 64.00 65.00
1348 KM RY100.00 99.00 99.00 90.00 90.00 99.00 99.00 100.00

*

1349 KK GM17 BASIN
1350 KO 1
1351 KM
1352 KM Part of Eastmark
1353 KM by Parsons Corporation 2015 11
1354 BA 0.104
1355 LG 0.25 0.25 4.10 0.55 45
1356 UI 0 42 129 238 205 117 44 18 7 0
1357 UI 0 0 0 0 0 0 0 0 0 0
1358 UI 0 0 0 0 0 0 0 0 0 0
1359 UI 0 0 0 0 0 0 0 0 0 0
1360 UI 0 0 0 0 0 0 0 0 0 0

*

1361 KK DIVG17 DIVERT
1362 KM
1363 KM Revised by retaining the entire volume from GM17,
1364 KM per Master Drainage Report Update for Eastmark (Wood Patel, Rev. 10 24 14)
1365 KM by Parsons Corporation 2015 11
1366 DT RETG17 0.0 0.0
1367 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1368 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1369 KK G17E26 ROUTE
1370 KM
1371 RS 4 FLOW
1372 RC 0.020 0.020 0.020 3933 0.0063 100.00
1373 RX 0.00 1.00 2.00 20.00 45.00 63.00 64.00 65.00
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1374 RY 100.00 99.00 99.00 90.00 90.00 99.00 99.00 100.00
*

1375 KK CPE26A COMBINE
1376 KO 1
1377 KM
1378 KM Modified to combining 4 hydrographs instead of 5
1379 KM by Parsons Corporation 2015 11
1380 KM Modified to combining 3 hydrographs instead of 4 due to removing G19E26
1381 KM by Parsons Corporation 2015 02
1382 HC 3

*
1 HEC 1 INPUT PAGE 35

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

1383 KK 80233B ROUTE
1384 KM
1385 KM
1386 KM
1387 KM
1388 KM
1389 RS 1 FLOW
1390 RC 0.025 0.029 0.025 4205 0.0045 9.00
1391 RX 0.00 13.00 15.30 25.00 33.00 42.70 45.00 58.00
1392 RY 9.00 9.00 7.50 1.00 1.00 7.50 9.00 9.00

*

1393 KK E7 BASIN
1394 KM
1395 BA 1.124
1396 LG 0.24 0.26 5.10 0.32 35
1397 UI 0 64 64 102 224 281 328 369 416 477
1398 UI 561 725 814 670 575 512 449 390 339 300
1399 UI 226 159 113 106 99 64 64 46 20 20
1400 UI 20 20 20 20 20 20 0 0 0 0
1401 UI 0 0 0 0 0 0 0 0 0 0

*

1402 KK DIVE7 DIVERT
1403 KM
1404 DT RETE7 85.5 0.0
1405 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1406 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1407 KK E7STOR STORAGE
1408 KM
1409 KO
1410 RS 1 STOR
1411 SV 22.82 34.23 45.64 78.34 111.03 143.72 176.42 230.23 284.04
1412 SQ 1.75 5.50 11.00 17.70 25.70 34.20 43.00 51.70
1413 SE 1566.0 1567.00 1567.50 1568.00 1568.50 1569.00 1569.50 1570.00 1570.50 1571.00
1414 ST 1574.0 10000.0 3.0 1.5

*

1415 KK E7E6 ROUTE
1416 KM
1417 KM
1418 KM
1419 RS 23 FLOW
1420 RC 0.035 0.030 0.030 16362 0.0062 5.50
1421 RX 0.00 500.00 980.00 1003.00 1007.00 1031.00 1511.00 2011.00
1422 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*
1 HEC 1 INPUT PAGE 36

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

1423 KK E6B BASIN
1424 KM
1425 BA 1.949
1426 LG 0.14 0.25 6.00 0.24 59
1427 UI 0 174 277 677 898 1079 1330 1853 2099 1602
1428 UI 1321 1068 853 594 331 288 192 162 53 53
1429 UI 53 53 53 0 0 0 0 0 0 0
1430 UI 0 0 0 0 0 0 0 0 0 0
1431 UI 0 0 0 0 0 0 0 0 0 0

*

1432 KK DIVE6B DIVERT
1433 KM
1434 DT RETE6B 179.9 0.0
1435 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1436 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1437 KK E8 BASIN
1438 KM
1439 BA 1.099
1440 LG 0.21 0.25 4.50 0.44 39
1441 UI 0 75 75 201 313 383 441 514 604 798
1442 UI 955 771 649 563 475 401 337 241 145 127
1443 UI 114 75 75 28 23 23 23 23 23 23
1444 UI 0 0 0 0 0 0 0 0 0 0
1445 UI 0 0 0 0 0 0 0 0 0 0

*

1446 KK DIVE8 DIVERT
1447 KM
1448 DT RETE8 80.9 0.0
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1449 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1450 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1451 KK E8E6 ROUTE
1452 KM
1453 RS 9 FLOW
1454 RC 0.060 0.035 0.060 9833 0.0052 5.50
1455 RX 0.00 500.00 980.00 1003.00 1007.00 1031.00 1511.00 2011.00
1456 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

1457 KK CPE6 COMBINE
1458 KM
1459 HC 3 3.05

*
1 HEC 1 INPUT PAGE 37

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

1460 KK DE6S DIVERT
1461 KM
1462 DT DRE9 0.0 0.0
1463 DI 0.0 236.0 682.0 1141.0 1670.0 2261.0 2886.0 0.0 0.0 0.0
1464 DQ 0.0 1.0 13.0 212.0 633.0 1096.0 1568.0 0.0 0.0 0.0

*

1465 KK E6E15 ROUTE
1466 KM
1467 RS 7 FLOW
1468 RC 0.035 0.030 0.035 8259 0.0042 5.50
1469 RX 950.00 975.00 991.00 1003.00 1007.00 1019.00 1030.00 1065.00
1470 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

1471 KK E15 BASIN
1472 KM
1473 BA 0.777
1474 LG 0.15 0.25 5.10 0.35 57
1475 UI 0 106 363 582 791 1239 1004 734 522 273
1476 UI 171 106 36 32 32 0 0 0 0 0
1477 UI 0 0 0 0 0 0 0 0 0 0
1478 UI 0 0 0 0 0 0 0 0 0 0
1479 UI 0 0 0 0 0 0 0 0 0 0

*

1480 KK DIVE15 DIVERT
1481 KM
1482 DT RETE15 67.7 0.0
1483 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1484 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1485 KK DRE9RETRIEVE
1486 KM
1487 DR DRE9

*

1488 KK RTE6E9 ROUTE
1489 KM
1490 RS 5 FLOW
1491 RC 0.035 0.030 0.025 2200 0.0035 6.00
1492 RX 0.00 100.00 700.00 1050.00 1090.00 1110.00 1140.00 1240.00
1493 RY 0.00 6.00 4.00 1.00 1.00 5.00 6.00 6.00

*

1494 KK E9 BASIN
1495 KM
1496 BA 0.723
1497 LG 0.14 0.25 5.40 0.30 58
1498 UI 0 88 253 450 585 836 1040 754 570 416
1499 UI 225 148 92 48 27 27 27 0 0 0
1500 UI 0 0 0 0 0 0 0 0 0 0
1501 UI 0 0 0 0 0 0 0 0 0 0

1 HEC 1 INPUT PAGE 38

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

1502 UI 0 0 0 0 0 0 0 0 0 0
*

1503 KK DIVE9 DIVERT
1504 KM
1505 DT RETE9 65.4 0.0
1506 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1507 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1508 KK CPE9 COMBINE
1509 KM
1510 HC 2

*

1511 KK DE9S DIVERT
1512 KM
1513 DT DRR5 0.0 0.0
1514 DI 0.0 78.0 163.0 440.0 936.0 1475.0 2024.0 0.0 0.0 0.0
1515 DQ 0.0 1.0 43.0 245.0 670.0 1157.0 1661.0 0.0 0.0 0.0

*

1516 KK E9E16 ROUTE
1517 KM
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1518 RS 6 FLOW
1519 RC 0.035 0.030 0.035 6751 0.0040 5.50
1520 RX 950.00 985.00 991.00 1003.00 1007.00 1019.00 1025.00 1060.00
1521 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

1522 KK E16 BASIN
1523 KM
1524 BA 0.396
1525 LG 0.15 0.25 5.10 0.35 57
1526 UI 0 58 224 342 497 684 480 338 207 100
1527 UI 64 26 18 18 0 0 0 0 0 0
1528 UI 0 0 0 0 0 0 0 0 0 0
1529 UI 0 0 0 0 0 0 0 0 0 0
1530 UI 0 0 0 0 0 0 0 0 0 0

*

1531 KK DIVE16 DIVERT
1532 KM
1533 DT RETE16 35.1 0.0
1534 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1535 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1536 KK CPE16 COMBINE
1537 KM
1538 HC 2

*
1 HEC 1 INPUT PAGE 39

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

1539 KK E16E15 ROUTE
1540 KM
1541 RS 10 FLOW
1542 RC 0.030 0.012 0.030 4112 0.0015 5.00
1543 RX 45.00 65.00 71.00 83.00 87.00 99.00 105.00 125.00
1544 RY 5.00 4.50 4.00 1.00 1.00 4.00 4.50 5.00

*

1545 KK CPE15 COMBINE
1546 KM
1547 HC 3 4.95

*

1548 KK E1524B ROUTE
1549 KM
1550 RS 3 FLOW
1551 RC 0.035 0.030 0.035 4705 0.0033 5.00
1552 RX 0.00 60.00 71.00 83.00 87.00 99.00 110.00 170.00
1553 RY 5.00 5.00 5.00 1.00 1.00 2.00 3.00 4.00

*

1554 KK E5B BASIN
1555 KM
1556 BA 0.286
1557 LG 0.14 0.25 3.95 0.64 62
1558 UI 0 64 225 342 567 435 287 148 74 36
1559 UI 15 15 0 0 0 0 0 0 0 0
1560 UI 0 0 0 0 0 0 0 0 0 0
1561 UI 0 0 0 0 0 0 0 0 0 0
1562 UI 0 0 0 0 0 0 0 0 0 0

*

1563 KK DIVE5B DIVERT
1564 KM
1565 DT RETE5B 25.0 0.0
1566 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1567 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1568 KK E5E14B ROUTE
1569 KM
1570 RS 5 FLOW
1571 RC 0.035 0.030 0.035 6256 0.0054 5.50
1572 RX 950.00 985.00 991.00 1003.00 1007.00 1019.00 1025.00 1050.00
1573 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

1574 KK E14B BASIN
1575 KM
1576 BA 0.528
1577 LG 0.14 0.25 5.60 0.29 60
1578 UI 0 125 435 667 1086 785 512 237 126 53
1579 UI 29 29 0 0 0 0 0 0 0 0
1580 UI 0 0 0 0 0 0 0 0 0 0

1 HEC 1 INPUT PAGE 40

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

1581 UI 0 0 0 0 0 0 0 0 0 0
1582 UI 0 0 0 0 0 0 0 0 0 0

*

1583 KK DIV14B DIVERT
1584 KM
1585 DT RET14B 48.4 0.0
1586 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1587 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1588 KK CP14B COMBINE
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1589 KM
1590 HC 2

*

1591 KK E14E24 ROUTE
1592 KM
1593 RS 5 FLOW
1594 RC 0.030 0.030 0.030 6080 0.0032 9.00
1595 RX 970.00 990.00 1001.00 1010.00 1014.00 1023.00 1034.00 1054.00
1596 RY 5.50 4.50 4.00 1.00 1.00 4.00 4.50 5.50

*

1597 KK E24B BASIN
1598 KM
1599 BA 0.464
1600 LG 0.15 0.15 7.30 0.14 57
1601 UI 0 92 339 513 852 731 493 294 133 76
1602 UI 24 24 0 0 0 0 0 0 0 0
1603 UI 0 0 0 0 0 0 0 0 0 0
1604 UI 0 0 0 0 0 0 0 0 0 0
1605 UI 0 0 0 0 0 0 0 0 0 0

*

1606 KK DIV24B DIVERT
1607 KM
1608 DT RET24B 38.7 0.0
1609 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1610 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1611 KK CPE24B COMBINE
1612 KM
1613 HC 3

*

1614 KK E24E28 ROUTE
1615 KM
1616 RS 4 FLOW
1617 RC 0.035 0.035 0.035 6172 0.0036 10.00
1618 RX 940.00 960.00 980.00 1000.00 1010.00 1030.00 1050.00 1070.00
1619 RY 7.00 6.00 5.00 1.00 1.00 5.00 6.00 7.00

*
1 HEC 1 INPUT PAGE 41

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

1620 KK E28B BASIN
1621 KM
1622 BA 0.539
1623 LG 0.20 0.15 8.40 0.09 51
1624 UI 0 65 183 329 427 606 772 566 430 318
1625 UI 179 110 73 41 20 20 20 0 0 0
1626 UI 0 0 0 0 0 0 0 0 0 0
1627 UI 0 0 0 0 0 0 0 0 0 0
1628 UI 0 0 0 0 0 0 0 0 0 0

*

1629 KK DIV28B DIVERT
1630 KM
1631 DT RET28B 42.0 0.0
1632 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1633 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1634 KK CPE28B COMBINE
1635 KM
1636 HC 2

*

1637 KK E28E31 ROUTE
1638 KM
1639 RS 3 FLOW
1640 RC 0.040 0.040 0.040 5081 0.0036 10.00
1641 RX 950.00 975.00 985.00 1005.00 1010.00 1030.00 1040.00 1065.00
1642 RY 7.00 6.50 6.00 1.00 1.00 6.00 6.50 7.00

*

1643 KK E25 BASIN
1644 KM
1645 BA 0.932
1646 LG 0.15 0.25 5.40 0.30 55
1647 UI 0 86 146 342 451 546 683 986 969 749
1648 UI 613 490 383 234 148 125 86 51 26 26
1649 UI 26 26 0 0 0 0 0 0 0 0
1650 UI 0 0 0 0 0 0 0 0 0 0
1651 UI 0 0 0 0 0 0 0 0 0 0

*

1652 KK DIVE25 DIVERT
1653 KM
1654 DT RETE25 110.7 0.0
1655 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1656 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 42

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

1657 KK E25E29 ROUTE
1658 KM
1659 RS 20 FLOW
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1660 RC 0.030 0.030 0.030 7016 0.0022 2.50
1661 RX 976.00 996.00 1003.00 1005.00 1006.00 1008.00 1015.00 1025.00
1662 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*

1663 KK E29 BASIN
1664 KM
1665 BA 1.002
1666 LG 0.15 0.23 6.20 0.22 55
1667 UI 0 103 218 452 586 733 1019 1240 924 737
1668 UI 574 428 229 172 116 82 31 31 31 31
1669 UI 0 0 0 0 0 0 0 0 0 0
1670 UI 0 0 0 0 0 0 0 0 0 0
1671 UI 0 0 0 0 0 0 0 0 0 0

*

1672 KK DIVE29 DIVERT
1673 KM
1674 DT RETE29 73.9 0.0
1675 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1676 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1677 KK CPE29 COMBINE
1678 KM
1679 HC 2

*

1680 KK E29E31 ROUTE
1681 KM
1682 RS 4 FLOW
1683 RC 0.030 0.030 0.030 7025 0.0034 10.00
1684 RX 950.00 975.00 985.00 1005.00 1006.00 1026.00 1036.00 1070.00
1685 RY 8.00 7.00 6.00 1.00 1.00 6.00 7.00 8.00

*

1686 KK E32 BASIN
1687 KM
1688 BA 0.246
1689 LG 0.14 0.25 4.25 0.55 58
1690 UI 0 72 238 387 535 337 190 78 37 15
1691 UI 15 0 0 0 0 0 0 0 0 0
1692 UI 0 0 0 0 0 0 0 0 0 0
1693 UI 0 0 0 0 0 0 0 0 0 0
1694 UI 0 0 0 0 0 0 0 0 0 0

*
1 HEC 1 INPUT PAGE 43

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

1695 KK DIVE32 DIVERT
1696 KM
1697 DT RETE32 17.2 0.0
1698 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1699 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1700 KK E32E31 ROUTE
1701 KM
1702 RS 5 FLOW
1703 RC 0.025 0.060 0.025 3272 0.0028 1388.60
1704 RX 100.00 110.00 128.00 149.80 160.00 191.50 209.20 210.00
1705 RY 1388.3 1388.32 1388.32 1380.37 1380.17 1388.04 1388.39 1388.60

*

1706 KK E31 BASIN
1707 KM
1708 BA 0.810
1709 LG 0.15 0.25 4.80 0.39 55
1710 UI 0 86 197 391 504 641 943 970 728 571
1711 UI 441 296 151 126 86 37 26 26 26 0
1712 UI 0 0 0 0 0 0 0 0 0 0
1713 UI 0 0 0 0 0 0 0 0 0 0
1714 UI 0 0 0 0 0 0 0 0 0 0

*

1715 KK DIVE31 DIVERT
1716 KM
1717 DT RETE31 56.5 0.0
1718 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1719 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1720 KK CPE31 COMBINE
1721 KM
1722 HC 4

*

1723 KK E31E30 ROUTE
1724 KM
1725 RS 5 FLOW
1726 RC 0.025 0.045 0.025 4404 0.0008 1387.00
1727 RX 100.00 107.00 112.50 144.90 175.10 201.50 225.90 244.00
1728 RY 1386.1 1386.09 1386.09 1377.99 1377.99 1384.59 1385.08 1387.00

*

1729 KK E30B BASIN
1730 KM
1731 BA 0.882
1732 LG 0.24 0.15 8.40 0.09 47
1733 UI 0 56 56 128 217 272 314 357 416 500
1734 UI 668 683 552 475 416 355 303 261 191 124
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1735 UI 98 92 66 56 44 17 17 17 17 17
1736 UI 17 17 0 0 0 0 0 0 0 0

1 HEC 1 INPUT PAGE 44

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

1737 UI 0 0 0 0 0 0 0 0 0 0
*

1738 KK DIV30B DIVERT
1739 KM
1740 DT RET30B 67.1 0.0
1741 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1742 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1743 KK CPE30 COMBINE
1744 KM
1745 HC 2

*

1746 KK E30E26 ROUTE
1747 KM
1748 RS 1 FLOW
1749 RC 0.025 0.035 0.025 822 0.0005 1387.00
1750 RX 100.00 105.00 108.50 149.90 220.10 251.30 279.10 285.10
1751 RY 1387.0 1387.00 1386.66 1376.31 1376.31 1384.11 1384.66 1386.00

*

1752 KK E26B BASIN
1753 KM
1754 BA 0.259
1755 LG 0.24 0.15 8.80 0.07 48
1756 UI 0 38 145 222 320 448 315 222 139 65
1757 UI 43 18 12 12 0 0 0 0 0 0
1758 UI 0 0 0 0 0 0 0 0 0 0
1759 UI 0 0 0 0 0 0 0 0 0 0
1760 UI 0 0 0 0 0 0 0 0 0 0

*

1761 KK DIV26B DIVERT
1762 KM
1763 DT RET26B 20.1 0.0
1764 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1765 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1766 KK CPE26 COMBINE
1767 KM
1768 HC 2

*

1769 KK E26E33 ROUTE
1770 KM
1771 RS 5 FLOW
1772 RC 0.025 0.030 0.025 8929 0.0028 1379.67
1773 RX 100.00 100.50 102.50 134.90 205.10 237.50 253.50 255.00
1774 RY 1379.1 1379.12 1379.35 1371.25 1371.25 1379.35 1379.67 1379.67

*
1 HEC 1 INPUT PAGE 45

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

1775 KK E33B BASIN
1776 KM
1777 BA 0.851
1778 LG 0.15 0.15 7.30 0.14 56
1779 UI 0 117 409 651 892 1385 1087 793 558 278
1780 UI 179 110 36 36 36 0 0 0 0 0
1781 UI 0 0 0 0 0 0 0 0 0 0
1782 UI 0 0 0 0 0 0 0 0 0 0
1783 UI 0 0 0 0 0 0 0 0 0 0

*

1784 KK DIV33B DIVERT
1785 KM
1786 DT RET33B 66.8 0.0
1787 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1788 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1789 KK CPE33B COMBINE
1790 KM
1791 HC 3

*

1792 KK E33P9A ROUTE
1793 KM
1794 RS 1 FLOW
1795 RC 0.025 0.060 0.025 2115 0.0039 8.00
1796 RX 0.00 18.00 21.00 33.00 93.00 105.00 108.00 129.00
1797 RY 8.00 8.00 6.50 0.50 0.50 6.50 8.00 8.00

*

1798 KK E33P9B ROUTE
1799 KM
1800 RS 1 FLOW
1801 RC 0.025 0.060 0.025 2299 0.0029 8.20
1802 RX 0.00 18.00 21.00 33.00 93.00 105.00 108.00 129.00
1803 RY 8.20 8.00 6.50 0.50 0.50 6.50 8.00 8.20

*
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1804 KK P9 BASIN
1805 KM
1806 BA 1.122
1807 LG 0.11 0.15 8.00 0.12 74
1808 UI 0 119 271 539 695 881 1292 1349 1011 795
1809 UI 612 416 214 177 119 55 36 36 36 0
1810 UI 0 0 0 0 0 0 0 0 0 0
1811 UI 0 0 0 0 0 0 0 0 0 0
1812 UI 0 0 0 0 0 0 0 0 0 0

*
1 HEC 1 INPUT PAGE 46

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

1813 KK DIVP9 DIVERT
1814 KM
1815 DT RETP9 36.4 0.0
1816 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1817 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1818 KK CPP9 COMBINE
1819 KM
1820 HC 2

*

1821 KK P9EMF1 ROUTE
1822 KM
1823 RS 1 FLOW
1824 RC 0.025 0.029 0.025 4403 0.0029 8.00
1825 RX 0.00 18.00 21.00 33.00 93.00 105.00 108.00 129.00
1826 RY 8.00 8.00 6.50 0.50 0.50 6.50 8.00 8.00

*

1827 KK EMF1B BASIN
1828 KM
1829 BA 1.036
1830 LG 0.12 0.14 7.60 0.13 63
1831 UI 0 117 296 556 717 944 1407 1153 891 677
1832 UI 493 256 194 117 66 36 36 36 0 0
1833 UI 0 0 0 0 0 0 0 0 0 0
1834 UI 0 0 0 0 0 0 0 0 0 0
1835 UI 0 0 0 0 0 0 0 0 0 0

*

1836 KK DEMF1B DIVERT
1837 KM
1838 DT REMF1B 85.0 0.0
1839 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1840 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1841 KK CPEMF1 COMBINE
1842 KM
1843 HC 2

*

1844 KK EM1EM2 ROUTE
1845 KM
1846 RS 19 FLOW
1847 RC 0.030 0.015 0.030 5153 0.0012 1326.70
1848 RX 4931.0 4943.00 4952.00 4974.00 5022.00 5047.00 5058.00 5064.00
1849 RY 1324.0 1323.90 1323.80 1312.60 1312.70 1323.30 1324.30 1326.70

*
1 HEC 1 INPUT PAGE 47

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

1850 KK EMF2 BASIN
1851 KM
1852 BA 1.850
1853 LG 0.13 0.21 6.40 0.22 62
1854 UI 0 108 108 195 388 494 572 641 733 839
1855 UI 1028 1347 1292 1063 927 823 707 618 533 447
1856 UI 319 191 184 178 116 108 90 33 33 33
1857 UI 33 33 33 33 33 0 0 0 0 0
1858 UI 0 0 0 0 0 0 0 0 0 0

*

1859 KK DIVEM2 DIVERT
1860 KM
1861 DT RETEM2 96.9 0.0
1862 DI 0.0 78.0 79.0 10079.0 0.0 0.0 0.0 0.0 0.0 0.0
1863 DQ 0.0 0.0 1.0 10001.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1864 KK CPEMF2 COMBINE
1865 KM
1866 HC 2

*

1867 KK EM2M3A ROUTE
1868 KM
1869 RS 1 FLOW
1870 RC 0.030 0.030 0.030 1085 0.0002 1326.40
1871 RX 4945.0 4946.00 4947.00 4976.00 5027.00 5057.00 5109.00 5120.00
1872 RY 1324.1 1324.10 1324.10 1311.10 1311.10 1325.20 1325.30 1326.40

*

1873 KK EM2M3B ROUTE
1874 KM

File: C:\Users\p004524B\Documents\_PARSONS\PROJECTS\SR 24\__Hydrology\01 INT\24int050c.out 7/4/2016, 8:39:46 AM Page: 26



1875 RS 1 FLOW
1876 RC 0.030 0.020 0.030 972 0.0002 1324.10
1877 RX 4829.0 4848.00 4879.00 4912.00 5087.00 5120.00 5163.00 5172.00
1878 RY 1324.1 1322.00 1321.30 1310.50 1309.80 1321.00 1322.70 1324.10

*

1879 KK EMF3 BASIN
1880 KM
1881 BA 1.489
1882 LG 0.21 0.24 4.80 0.42 52
1883 UI 0 104 104 298 444 544 625 737 879 1196
1884 UI 1278 1014 866 740 627 521 421 265 184 171
1885 UI 124 104 69 32 32 32 32 32 32 0
1886 UI 0 0 0 0 0 0 0 0 0 0
1887 UI 0 0 0 0 0 0 0 0 0 0

*
1 HEC 1 INPUT PAGE 48

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

1888 KK DIVEM3 DIVERT
1889 KM
1890 DT RETEM3 59.1 0.0
1891 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1892 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1893 KK CPEMF3 COMBINE
1894 KM
1895 HC 2

*

1896 KK EMF3RB ROUTE
1897 KM
1898 RS 1 FLOW
1899 RC 0.030 0.025 0.030 939 0.0007 1324.10
1900 RX 4829.0 4848.00 4879.00 4912.00 5087.00 5120.00 5163.00 5172.00
1901 RY 1324.1 1322.00 1321.30 1310.50 1309.80 1321.00 1322.70 1324.10

*

1902 KK RITBAS BASIN
1903 KM
1904 BA 0.294
1905 LG 0.01 0.02 4.80 0.25 0
1906 UI 0 1043 1115 112 0 0 0 0 0 0
1907 UI 0 0 0 0 0 0 0 0 0 0
1908 UI 0 0 0 0 0 0 0 0 0 0
1909 UI 0 0 0 0 0 0 0 0 0 0
1910 UI 0 0 0 0 0 0 0 0 0 0

*

1911 KK RITBAS STORAGE
1912 KM
1913 KO
1914 RS 1 STOR
1915 SV 22.00 99.00 213.00 331.00 451.00 571.00 693.00
1916 SQ 1.00 2.00 3.00 4.00 5.00 6.00 7.00
1917 SE 1311.0 1312.00 1313.00 1314.00 1315.00 1316.00 1317.00 1318.00
1918 ST 1318.0 900.0 3.0 1.5

*

1919 KK CPRITB COMBINE
1920 KM
1921 HC 2

*

1922 KK RBEMF4 ROUTE
1923 KM
1924 RS 3 FLOW
1925 RC 0.030 0.030 0.030 2391 0.0001 1324.10
1926 RX 4829.0 4848.00 4879.00 4912.00 5087.00 5120.00 5163.00 5172.00
1927 RY 1324.1 1322.00 1321.30 1310.50 1309.80 1321.00 1322.70 1324.10

*
1928 KM

1 HEC 1 INPUT PAGE 49

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

1929 KK R2 BASIN
1930 KM
1931 BA 0.677
1932 LG 0.28 0.25 5.80 0.23 22
1933 UI 0 52 52 176 237 287 335 402 537 651
1934 UI 517 432 364 303 251 182 109 88 75 52
1935 UI 42 16 16 16 16 16 16 0 0 0
1936 UI 0 0 0 0 0 0 0 0 0 0
1937 UI 0 0 0 0 0 0 0 0 0 0

*

1938 KK DIVR2 DIVERT
1939 KM
1940 DT RETR2 18.5 0.0
1941 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1942 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1943 KK R3 BASIN
1944 KM
1945 BA 0.413
1946 LG 0.27 0.25 4.65 0.36 19
1947 UI 0 34 42 122 165 196 235 293 413 372
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1948 UI 298 250 205 167 122 71 57 45 34 20
1949 UI 10 10 10 10 10 0 0 0 0 0
1950 UI 0 0 0 0 0 0 0 0 0 0
1951 UI 0 0 0 0 0 0 0 0 0 0

*

1952 KK DIVR3 DIVERT
1953 KM
1954 DT RETR3 15.6 0.0
1955 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1956 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1957 KK CPR2R3 COMBINE
1958 KM
1959 HC 2

*

1960 KK R2R3R6 ROUTE
1961 KM
1962 RS 18 FLOW
1963 RC 0.045 0.040 0.045 7280 0.0033 2.50
1964 RX 0.00 500.00 1000.00 1001.00 1002.00 1500.00 2000.00 2500.00
1965 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*
1 HEC 1 INPUT PAGE 50

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

1966 KK R6 BASIN
1967 KM
1968 BA 0.504
1969 LG 0.30 0.25 4.65 0.39 15
1970 UI 0 40 46 143 194 231 274 336 472 469
1971 UI 369 312 255 211 166 99 70 63 40 35
1972 UI 12 12 12 12 12 12 0 0 0 0
1973 UI 0 0 0 0 0 0 0 0 0 0
1974 UI 0 0 0 0 0 0 0 0 0 0

*

1975 KK CPR6 COMBINE
1976 KM
1977 HC 2

*

1978 KK R6R9 ROUTE
1979 KM
1980 RS 4 FLOW
1981 RC 0.035 0.035 0.035 6687 0.0040 6.00
1982 RX 961.00 981.00 989.00 1001.00 1005.00 1017.00 1025.00 1045.00
1983 RY 6.00 5.00 4.00 1.00 1.00 4.00 5.00 6.00

*

1984 KK R9 BASIN
1985 KM
1986 BA 0.592
1987 LG 0.16 0.25 4.80 0.40 64
1988 UI 0 80 269 435 585 924 773 566 409 222
1989 UI 134 81 34 24 24 0 0 0 0 0
1990 UI 0 0 0 0 0 0 0 0 0 0
1991 UI 0 0 0 0 0 0 0 0 0 0
1992 UI 0 0 0 0 0 0 0 0 0 0

*

1993 KK DIVR9 DIVERT
1994 KM
1995 DT RETR9 54.2 0.0
1996 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1997 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

1998 KK CPR9 COMBINE
1999 KM
2000 HC 2

*

2001 KK R9R11 ROUTE
2002 KM
2003 RS 7 FLOW
2004 RC 0.035 0.035 0.035 7667 0.0030 6.00
2005 RX 950.00 977.00 989.00 1001.00 1006.00 1018.00 1030.00 1050.00
2006 RY 6.00 5.00 4.00 1.00 1.00 4.00 5.00 6.00

*
1 HEC 1 INPUT PAGE 51

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

2007 KK R11 BASIN
2008 KM
2009 BA 0.986
2010 LG 0.14 0.23 6.20 0.23 45
2011 UI 0 101 213 442 574 717 994 1219 912 728
2012 UI 567 426 229 169 116 84 31 31 31 31
2013 UI 0 0 0 0 0 0 0 0 0 0
2014 UI 0 0 0 0 0 0 0 0 0 0
2015 UI 0 0 0 0 0 0 0 0 0 0

*

2016 KK DIVR11 DIVERT
2017 KM
2018 DT RETR11 67.9 0.0
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2019 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2020 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2021 KK DRR5RETRIEVE
2022 KM
2023 DR DRR5

*

2024 KK R5 BASIN
2025 KM
2026 BA 0.504
2027 LG 0.29 0.25 5.40 0.27 21
2028 UI 0 53 120 241 310 393 574 608 455 358
2029 UI 277 189 98 80 53 26 16 16 16 16
2030 UI 0 0 0 0 0 0 0 0 0 0
2031 UI 0 0 0 0 0 0 0 0 0 0
2032 UI 0 0 0 0 0 0 0 0 0 0

*

2033 KK DIVR5 DIVERT
2034 KM
2035 DT RETR5 1.0 0.0
2036 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2037 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2038 KK CPR5 COMBINE
2039 KM
2040 HC 2 1.22

*

2041 KK R5R8 ROUTE
2042 KM
2043 RS 5 FLOW
2044 RC 0.040 0.035 0.040 6587 0.0043 5.00
2045 RX 966.00 986.00 994.00 1006.00 1012.00 1024.00 1032.00 1052.00
2046 RY 5.00 4.50 4.00 1.00 1.00 4.00 4.50 5.00

*
1 HEC 1 INPUT PAGE 52

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

2047 KK R8 BASIN
2048 KM
2049 BA 0.554
2050 LG 0.16 0.25 4.60 0.45 64
2051 UI 0 69 208 360 471 695 788 567 421 299
2052 UI 149 105 69 23 21 21 21 0 0 0
2053 UI 0 0 0 0 0 0 0 0 0 0
2054 UI 0 0 0 0 0 0 0 0 0 0
2055 UI 0 0 0 0 0 0 0 0 0 0

*

2056 KK DIVR8 DIVERT
2057 KM
2058 DT RETR8 50.5 0.0
2059 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2060 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2061 KK CPR8 COMBINE
2062 KM
2063 HC 2

*

2064 KK R8R11 ROUTE
2065 KM
2066 RS 7 FLOW
2067 RC 0.070 0.030 0.040 5355 0.0037 15.00
2068 RX 0.00 1000.00 1005.00 1010.00 1050.00 1060.00 1560.00 2060.00
2069 RY 15.00 14.50 13.00 12.00 11.00 13.00 14.50 15.00

*

2070 KK CPR11 COMBINE
2071 KM
2072 HC 3

*

2073 KK R11R13 ROUTE
2074 KM
2075 RS 6 FLOW
2076 RC 0.040 0.025 0.040 5263 0.0027 15.00
2077 RX 0.00 1000.00 1005.00 1010.00 1050.00 1060.00 1560.00 2060.00
2078 RY 15.00 14.50 13.00 12.00 11.00 13.00 14.50 15.00

*

2079 KK R13 BASIN
2080 KM
2081 BA 0.501
2082 LG 0.15 0.25 3.95 0.63 56
2083 UI 0 80 322 483 750 853 575 392 188 110
2084 UI 58 24 24 0 0 0 0 0 0 0
2085 UI 0 0 0 0 0 0 0 0 0 0
2086 UI 0 0 0 0 0 0 0 0 0 0
2087 UI 0 0 0 0 0 0 0 0 0 0

*
1 HEC 1 INPUT PAGE 53

LINE ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10
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2088 KK DIVR13 DIVERT
2089 KM
2090 DT RETR13 33.8 0.0
2091 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2092 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2093 KK CPR13 COMBINE
2094 KM
2095 HC 2

*

2096 KK R13R16 ROUTE
2097 KM
2098 RS 7 FLOW
2099 RC 0.070 0.025 0.045 5239 0.0031 15.00
2100 RX 0.00 1000.00 1005.00 1010.00 1050.00 1060.00 1560.00 2060.00
2101 RY 15.00 14.50 13.00 12.00 11.00 13.00 14.50 15.00

*

2102 KK R16 BASIN
2103 KM
2104 BA 0.498
2105 LG 0.13 0.25 4.25 0.57 67
2106 UI 0 90 343 515 840 812 552 353 157 97
2107 UI 39 25 25 0 0 0 0 0 0 0
2108 UI 0 0 0 0 0 0 0 0 0 0
2109 UI 0 0 0 0 0 0 0 0 0 0
2110 UI 0 0 0 0 0 0 0 0 0 0

*

2111 KK DIVR16 DIVERT
2112 KM
2113 DT RETR16 37.2 0.0
2114 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2115 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2116 KK CPR16 COMBINE
2117 KM
2118 HC 2

*

2119 KK R16R21 ROUTE
2120 KM
2121 RS 12 FLOW
2122 RC 0.070 0.035 0.045 10034 0.0042 15.00
2123 RX 0.00 1000.00 1005.00 1010.00 1050.00 1060.00 1560.00 2060.00
2124 RY 15.00 14.50 13.00 12.00 11.00 13.00 14.50 15.00

*
1 HEC 1 INPUT PAGE 54

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

2125 KK R21 BASIN
2126 KM
2127 BA 0.836
2128 LG 0.22 0.24 4.80 0.35 33
2129 UI 0 65 65 227 302 364 428 515 701 804
2130 UI 628 529 440 366 299 210 120 108 82 65
2131 UI 38 20 20 20 20 20 0 0 0 0
2132 UI 0 0 0 0 0 0 0 0 0 0
2133 UI 0 0 0 0 0 0 0 0 0 0

*

2134 KK DIVR21 DIVERT
2135 KM
2136 DT RETR21 18.4 0.0
2137 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2138 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
2139 KM

2140 KK R1 BASIN
2141 KM
2142 BA 1.448
2143 LG 0.25 0.25 4.55 0.42 30
2144 UI 0 132 222 523 691 836 1039 1490 1523 1171
2145 UI 960 769 608 389 230 203 132 90 40 40
2146 UI 40 40 40 0 0 0 0 0 0 0
2147 UI 0 0 0 0 0 0 0 0 0 0
2148 UI 0 0 0 0 0 0 0 0 0 0

*

2149 KK DIVR1 DIVERT
2150 KM
2151 DT RETR1 100.2 0.0
2152 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2153 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2154 KK R1R4 ROUTE
2155 KM
2156 RS 26 FLOW
2157 RC 0.070 0.070 0.070 5946 0.0054 2.50
2158 RX 0.00 500.00 1000.00 1001.00 1002.00 1500.00 2000.00 2500.00
2159 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*

2160 KK R4 BASIN
2161 KM
2162 BA 0.998
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2163 LG 0.30 0.25 4.60 0.40 5
2164 UI 0 87 129 330 440 526 643 871 1074 840
2165 UI 691 562 455 345 198 148 118 87 48 27
2166 UI 27 27 27 27 0 0 0 0 0 0
2167 UI 0 0 0 0 0 0 0 0 0 0
2168 UI 0 0 0 0 0 0 0 0 0 0

*
1 HEC 1 INPUT PAGE 55

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

2169 KK CPR4 COMBINE
2170 KM
2171 HC 2

*

2172 KK R4R7 ROUTE
2173 KM
2174 RS 6 FLOW
2175 RC 0.050 0.025 0.070 5336 0.0052 15.00
2176 RX 0.00 10.00 20.00 25.00 65.00 75.00 575.00 1075.00
2177 RY 15.00 14.50 14.00 12.00 11.00 12.50 14.00 15.00

*

2178 KK R7 BASIN
2179 KM
2180 BA 1.003
2181 LG 0.25 0.25 4.65 0.40 34
2182 UI 0 88 135 338 450 538 662 900 1088 835
2183 UI 690 557 450 331 188 148 111 88 37 27
2184 UI 27 27 27 0 0 0 0 0 0 0
2185 UI 0 0 0 0 0 0 0 0 0 0
2186 UI 0 0 0 0 0 0 0 0 0 0

*

2187 KK DIVR7 DIVERT
2188 KM
2189 DT RETR7 47.2 0.0
2190 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2191 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2192 KK CPR7 COMBINE
2193 KM
2194 HC 2

*

2195 KK R7R10 ROUTE
2196 KM
2197 RS 8 FLOW
2198 RC 0.025 0.040 0.035 6813 0.0029 9.00
2199 RX 75.00 78.00 88.00 100.00 130.00 145.00 155.00 500.00
2200 RY 9.00 4.00 4.00 1.00 1.00 4.00 5.00 6.00

*

2201 KK R10 BASIN
2202 KM
2203 BA 1.010
2204 LG 0.23 0.25 4.70 0.38 35
2205 UI 0 64 64 142 244 307 355 401 468 556
2206 UI 737 791 638 548 482 409 354 303 230 153
2207 UI 112 104 83 64 60 19 19 19 19 19
2208 UI 19 19 0 0 0 0 0 0 0 0
2209 UI 0 0 0 0 0 0 0 0 0 0

*
1 HEC 1 INPUT PAGE 56

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

2210 KK DIVR10 DIVERT
2211 KM
2212 DT RETR10 69.7 0.0
2213 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2214 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2215 KK CPR10 COMBINE
2216 KM
2217 HC 2

*

2218 KK R10R12 ROUTE
2219 KM
2220 RS 4 FLOW
2221 RC 0.035 0.030 0.035 7002 0.0026 10.00
2222 RX 940.00 961.00 981.00 1001.00 1005.00 1025.00 1050.00 1075.00
2223 RY 7.00 6.00 5.00 1.00 1.00 5.00 6.00 7.00

*

2224 KK R12 BASIN
2225 KM
2226 BA 0.486
2227 LG 0.10 0.25 4.80 0.43 80
2228 UI 0 198 609 1126 949 536 201 81 34 0
2229 UI 0 0 0 0 0 0 0 0 0 0
2230 UI 0 0 0 0 0 0 0 0 0 0
2231 UI 0 0 0 0 0 0 0 0 0 0
2232 UI 0 0 0 0 0 0 0 0 0 0

*

2233 KK DIVR12 DIVERT
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2234 KM
2235 DT RETR12 40.3 0.0
2236 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2237 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2238 KK CPR12 COMBINE
2239 KM
2240 HC 2

*

2241 KK R12R15 ROUTE
2242 KM
2243 RS 11 FLOW
2244 RC 0.045 0.040 0.045 5352 0.0035 2.50
2245 RX 0.00 500.00 1000.00 1001.00 1002.00 1500.00 2000.00 2500.00
2246 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*
1 HEC 1 INPUT PAGE 57

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

2247 KK R15 BASIN
2248 KM
2249 BA 0.562
2250 LG 0.24 0.25 4.80 0.37 35
2251 UI 0 59 132 265 342 432 626 684 510 402
2252 UI 311 216 114 92 59 33 18 18 18 18
2253 UI 0 0 0 0 0 0 0 0 0 0
2254 UI 0 0 0 0 0 0 0 0 0 0
2255 UI 0 0 0 0 0 0 0 0 0 0

*

2256 KK DIVR15 DIVERT
2257 KM
2258 DT RETR15 22.9 0.0
2259 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2260 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2261 KK CPR15 COMBINE
2262 KM
2263 HC 2

*

2264 KK R15R18 ROUTE
2265 KM
2266 RS 5 FLOW
2267 RC 0.045 0.040 0.020 7738 0.0041 1410.00
2268 RX 959.00 960.00 975.00 1000.00 1020.00 1042.50 1097.50 1120.00
2269 RY 1413.0 1408.10 1408.00 1403.00 1403.00 1407.50 1408.00 1410.00

*

2270 KK R18 BASIN
2271 KM
2272 BA 0.797
2273 LG 0.25 0.25 4.60 0.41 32
2274 UI 0 58 58 179 254 308 358 425 526 720
2275 UI 649 527 452 378 318 264 187 109 97 81
2276 UI 58 48 18 18 18 18 18 18 0 0
2277 UI 0 0 0 0 0 0 0 0 0 0
2278 UI 0 0 0 0 0 0 0 0 0 0

*

2279 KK DIVR18 DIVERT
2280 KM
2281 DT RETR18 50.8 0.0
2282 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2283 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 58

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

2284 KK CPR18 COMBINE
2285 KM
2286 HC 2

*

2287 KK R18R22 ROUTE
2288 KM
2289 RS 5 FLOW
2290 RC 0.025 0.050 0.025 7103 0.0031 1374.50
2291 RX 947.00 954.00 966.00 995.00 1005.00 1034.00 1038.00 1053.00
2292 RY 1374.5 1374.20 1373.70 1366.50 1366.50 1373.70 1373.70 1374.50

*

2293 KK R22 BASIN
2294 KM
2295 BA 0.574
2296 LG 0.17 0.24 4.65 0.41 53
2297 UI 0 79 273 436 596 929 736 538 380 192
2298 UI 122 76 24 24 24 0 0 0 0 0
2299 UI 0 0 0 0 0 0 0 0 0 0
2300 UI 0 0 0 0 0 0 0 0 0 0
2301 UI 0 0 0 0 0 0 0 0 0 0

*

2302 KK DIVR22 DIVERT
2303 KM
2304 DT RETR22 37.6 0.0
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2305 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2306 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2307 KK R14 BASIN
2308 KM
2309 BA 0.497
2310 LG 0.14 0.25 4.55 0.46 61
2311 UI 0 117 405 621 1015 742 487 229 120 52
2312 UI 27 27 0 0 0 0 0 0 0 0
2313 UI 0 0 0 0 0 0 0 0 0 0
2314 UI 0 0 0 0 0 0 0 0 0 0
2315 UI 0 0 0 0 0 0 0 0 0 0

*

2316 KK DIVR14 DIVERT
2317 KM
2318 DT RETR14 33.9 0.0
2319 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2320 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 59

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

2321 KK R14R17 ROUTE
2322 KM
2323 RS 5 FLOW
2324 RC 0.035 0.030 0.035 6503 0.0031 10.00
2325 RX 950.00 960.00 980.00 1000.00 1005.00 1025.00 1045.00 1055.00
2326 RY 7.00 6.00 5.00 1.00 1.00 5.00 6.00 7.00

*

2327 KK R17 BASIN
2328 KM
2329 BA 0.491
2330 LG 0.22 0.25 4.55 0.43 43
2331 UI 0 45 75 177 234 284 352 505 516 397
2332 UI 325 261 206 132 78 69 45 31 14 14
2333 UI 14 14 14 0 0 0 0 0 0 0
2334 UI 0 0 0 0 0 0 0 0 0 0
2335 UI 0 0 0 0 0 0 0 0 0 0

*

2336 KK DIVR17 DIVERT
2337 KM
2338 DT RETR17 30.4 0.0
2339 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2340 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2341 KK CPR17 COMBINE
2342 KM
2343 HC 2

*

2344 KK R17R22 ROUTE
2345 KM
2346 RS 4 FLOW
2347 RC 0.045 0.035 0.045 6645 0.0048 15.00
2348 RX 0.00 1000.00 1005.00 1010.00 1050.00 1060.00 1560.00 2060.00
2349 RY 15.00 14.50 14.00 12.00 11.00 14.00 14.50 15.00

*

2350 KK CPR22 COMBINE
2351 KM
2352 HC 3

*

2353 KK R22R21 ROUTE
2354 KM
2355 RS 3 FLOW
2356 RC 0.025 0.050 0.025 4455 0.0022 1363.30
2357 RX 947.00 954.00 966.00 995.00 1005.00 1034.00 1038.00 1053.00
2358 RY 1363.3 1363.00 1362.50 1355.30 1355.30 1362.50 1362.50 1363.30

*
1 HEC 1 INPUT PAGE 60

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

2359 KK CPR21 COMBINE
2360 KM
2361 HC 3

*

2362 KK R21R25 ROUTE
2363 KM
2364 RS 3 FLOW
2365 RC 0.025 0.050 0.025 6771 0.0032 1342.30
2366 RX 941.00 947.00 959.00 984.00 1012.00 1042.00 1046.00 1061.00
2367 RY 1342.3 1341.50 1341.00 1334.60 1333.60 1341.00 1341.00 1341.30

*

2368 KK R25 BASIN
2369 KM
2370 BA 0.279
2371 LG 0.15 0.23 4.80 0.36 43
2372 UI 0 62 219 334 553 424 280 144 72 35
2373 UI 15 15 0 0 0 0 0 0 0 0
2374 UI 0 0 0 0 0 0 0 0 0 0
2375 UI 0 0 0 0 0 0 0 0 0 0
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2376 UI 0 0 0 0 0 0 0 0 0 0
*

2377 KK DIVR25 DIVERT
2378 KM
2379 DT RETR25 14.2 0.0
2380 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2381 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2382 KK R20 BASIN
2383 KM
2384 BA 0.503
2385 LG 0.17 0.26 3.45 0.85 47
2386 UI 0 61 176 313 407 582 724 524 396 290
2387 UI 156 103 64 33 19 19 19 0 0 0
2388 UI 0 0 0 0 0 0 0 0 0 0
2389 UI 0 0 0 0 0 0 0 0 0 0
2390 UI 0 0 0 0 0 0 0 0 0 0

*

2391 KK DIVR20 DIVERT
2392 KM
2393 DT RETR20 34.4 0.0
2394 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2395 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 61

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

2396 KK R20R23 ROUTE
2397 KM
2398 RS 6 FLOW
2399 RC 0.050 0.040 0.050 5267 0.0040 15.00
2400 RX 0.00 1000.00 1005.00 1010.00 1050.00 1060.00 1560.00 2060.00
2401 RY 15.00 14.00 13.00 12.00 11.00 14.00 14.50 15.00

*

2402 KK R23 BASIN
2403 KM
2404 BA 0.496
2405 LG 0.15 0.25 4.65 0.42 55
2406 UI 0 70 254 397 553 833 621 448 304 144
2407 UI 95 53 22 22 22 0 0 0 0 0
2408 UI 0 0 0 0 0 0 0 0 0 0
2409 UI 0 0 0 0 0 0 0 0 0 0
2410 UI 0 0 0 0 0 0 0 0 0 0

*

2411 KK DIVR23 DIVERT
2412 KM
2413 DT RETR23 35.2 0.0
2414 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2415 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2416 KK CPR23 COMBINE
2417 KM
2418 HC 2

*

2419 KK R23R25 ROUTE
2420 KM
2421 RS 3 FLOW
2422 RC 0.035 0.030 0.035 5186 0.0044 15.00
2423 RX 960.00 980.00 1004.00 1010.00 1050.00 1052.00 1070.00 1090.00
2424 RY 15.00 13.00 12.50 11.00 11.00 14.00 14.50 15.00

*

2425 KK CPR25 COMBINE
2426 KM
2427 HC 3

*

2428 KK R25R24 ROUTE
2429 KM
2430 RS 22 FLOW
2431 RC 0.100 0.010 0.100 454 0.0044 1336.30
2432 RX 847.00 857.00 939.00 940.00 1031.00 1033.00 1109.00 1137.00
2433 RY 1333.6 1333.50 1333.40 1326.90 1326.90 1333.40 1334.10 1336.30

*
1 HEC 1 INPUT PAGE 62

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

2434 KK R19 BASIN
2435 KM
2436 BA 1.533
2437 LG 0.14 0.25 4.35 0.52 60
2438 UI 0 164 380 749 965 1230 1825 1821 1373 1071
2439 UI 828 534 285 231 164 60 50 50 50 0
2440 UI 0 0 0 0 0 0 0 0 0 0
2441 UI 0 0 0 0 0 0 0 0 0 0
2442 UI 0 0 0 0 0 0 0 0 0 0

*

2443 KK DIVR19 DIVERT
2444 KM
2445 DT RETR19 108.8 0.0
2446 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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2447 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
*

2448 KK DIV19R DIVERT
2449 KM
2450 DT DETR19 35.2 0.0
2451 DI 0.0 171.0 172.0 10172.0 0.0 0.0 0.0 0.0 0.0 0.0
2452 DQ 0.0 0.0 1.0 10001.0 0.0 0.0 0.0 0.0 0.0 0.0

*

2453 KK R19R24 ROUTE
2454 KM
2455 RS 8 FLOW
2456 RC 0.040 0.020 0.040 5577 0.0038 2.50
2457 RX 0.00 500.00 1000.00 1001.00 1002.00 1500.00 2000.00 2500.00
2458 RY 2.50 2.00 1.50 1.00 1.00 1.50 2.00 2.50

*

2459 KK R24 BASIN
2460 KM
2461 BA 0.294
2462 LG 0.18 0.25 4.80 0.40 52
2463 UI 0 40 133 216 291 459 384 281 203 110
2464 UI 67 40 17 12 12 0 0 0 0 0
2465 UI 0 0 0 0 0 0 0 0 0 0
2466 UI 0 0 0 0 0 0 0 0 0 0
2467 UI 0 0 0 0 0 0 0 0 0 0

*

2468 KK DIVR24 DIVERT
2469 KM
2470 DT RETR24 19.7 0.0
2471 DI 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2472 DQ 0.0 10000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*
1 HEC 1 INPUT PAGE 63

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

2473 KK CPR24 COMBINE
2474 KM
2475 HC 3

*

2476 KK R24EM4 ROUTE
2477 KM
2478 RS 1 FLOW
2479 RC 0.025 0.025 0.025 3679 0.0044 1325.00
2480 RX 933.00 939.00 951.00 977.00 1019.00 1049.00 1053.00 1069.00
2481 RY 1325.0 1323.60 1323.10 1316.70 1315.70 1323.10 1323.10 1325.00

*

2482 KK EMF4 BASIN
2483 KM
2484 BA 0.060
2485 LG 0.08 0.08 4.80 0.25 0
2486 UI 0 102 258 87 14 0 0 0 0 0
2487 UI 0 0 0 0 0 0 0 0 0 0
2488 UI 0 0 0 0 0 0 0 0 0 0
2489 UI 0 0 0 0 0 0 0 0 0 0
2490 UI 0 0 0 0 0 0 0 0 0 0

*

2491 KK CPEMF4 COMBINE
2492 HC 3 55.93

*
2493 ZZ

1
SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING ( >) DIVERSION OR PUMP FLOW

NO. (.) CONNECTOR (< ) RETURN OF DIVERTED OR PUMPED FLOW

45 P1
.
.

62 . > DRPFW
60 DP1PFW

V
V

65 P1P2
.
.

73 . P2
. .
. .

88 CPP2............
V
V

91 P2P4
.
.

97 . P4
. .
. .

108 . . > RETP4
106 . DIVP4

. .

. .
111 CPP4............

V
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V
114 P4P6

.

.
120 . P6

. .

. .
131 . . > RETP6
129 . DIVP6

. .

. .
134 CPP6............

V
V

137 P6GM8
V
V

143 GM8G10
.
.

151 . .< DRPFW
149 . DRPFW

. V

. V
152 . P1PFW

. .

. .
160 . . P3

. . .

. . .
175 . CPP3............

. V

. V
178 . P3P5

. .

. .
184 . . P5

. . .

. . .
195 . . . > RETP5
193 . . DIVP5

. . .

. . .
198 . CPP5............

. V

. V
201 . P5P7

. .

. .
207 . . P7

. . .

. . .
218 . . . > RETP7
216 . . DIVP7

. . .

. . .
221 CPP7........................

V
V

224 P7GM14
.
.

230 . GM1
. .
. .

239 . . GM2
. . .
. . .

248 . . . GM3
. . . .
. . . .

257 . CPG123........................
. .
. .

262 . . > RETG1
260 . DIVG1

. V

. V
265 . GM1T5

. .

. .
271 . . GM5

. . .

. . .
282 . . . > RETG5
280 . . DIVG5

. . .

. . .
285 . CPG5............

. V

. V
288 . GM5T7

. .

. .
294 . . GM6

. . .

. . .
305 . . . > RETG6
303 . . DIVG6

. . .

. . .
308 . . . GM7

. . . .
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. . . .
319 . . . . > RETG7
317 . . . DIVG7

. . . .

. . . .
322 . . CPG7A............

. . .

. . .
325 . CPG7B............

. V

. V
328 . GM7T9

. .

. .
334 . . GM8

. . .

. . .
345 . . . > RETG8
343 . . DIVG8

. . .

. . .
348 . . . GM9

. . . .

. . . .
359 . . . . > RETG9
357 . . . DIVG9

. . . .

. . . .
362 . . CPG9A............

. . .

. . .
365 . . . GM10

. . . .

. . . .
376 . . . . > RETG10
374 . . . DIVG10

. . . .

. . . .
379 . . . . GM11

. . . . .

. . . . .
390 . . . . . > RETG11
388 . . . . DIVG11

. . . . .

. . . . .
393 . . . CPG11............

. . . .

. . . .
396 . CPG9B........................

. V

. V
399 . GM9T14

. .

. .
405 . . GM12

. . .

. . .
416 . . . > RETG12
414 . . DIVG12

. . V

. . V
419 . . G12T13

. . .

. . .
425 . . . GM13

. . . .

. . . .
436 . . . . > RETG13
434 . . . DIVG13

. . . .

. . . .
439 . . CPG13............

. . V

. . V
442 . . G13T14

. . .

. . .
448 . . . GM14

. . . .

. . . .
459 . . . . > RETG14
457 . . . DIVG14

. . . .

. . . .
462 . . CPG14A............

. . .

. . .
465 . CPG14B............

. .

. .
468 CPG14C............

V
V

471 G14E26
.
.

478 . E1
. .
. .

493 . . > DRE2
491 . DE1S

. V

. V
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496 . E1E10
. .
. .

504 . . E10
. . .
. . .

522 . CPE10............
. V
. V

525 . E10E17
. .
. .

533 . . E17
. . .
. . .

552 . . . > RETE17
548 . . DIVE17

. . .

. . .
555 . CPE17............

. V

. V
558 . E17E21

. .

. .
566 . . E21

. . .

. . .
582 . . . > RETE21
578 . . DIVE21

. . .

. . .
585 . CPE21A............

. V

. V
588 . E21G20

. .

. .
597 . . .< DRE2
595 . . DRE2

. . V

. . V
598 . . RTE1E2

. . .

. . .
606 . . . E2

. . . .

. . . .
621 . . CPE2............

. . .

. . .
626 . . . > DRE3
624 . . DE2S

. . V

. . V
629 . . E2E11

. . .

. . .
637 . . . E11

. . . .

. . . .
655 . . CPE11............

. . V

. . V
658 . . E11E18

. . .

. . .
666 . . . E18

. . . .

. . . .
680 . . . . > RETE18
678 . . . DIVE18

. . . .

. . . .
683 . . CPE18............

. . V

. . V
686 . . E18E21

. . .

. . .
694 . CPE21B............

. V

. V
697 . G20G21

. .

. .
707 . . .< DRE3
705 . . DRE3

. . V

. . V
708 . . RTE2E3

. . .

. . .
716 . . . E3

. . . .

. . . .
732 . . E2SE3............

. . .

. . .
737 . . . > DRE4N
735 . . DE3S

. . V

. . V
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740 . . E3E12
. . .
. . .

748 . . . E12
. . . .
. . . .

766 . . CPE12............
. . V
. . V

769 . . E12E19
. . .
. . .

777 . . . E19
. . . .
. . . .

796 . . CPE19............
. . V
. . V

799 . . E1922E
. . .
. . .

807 . . . 22E
. . . .
. . . .

825 . . . . E20
. . . . V
. . . . V

844 . . . . E2022E
. . . . .
. . . . .

852 . . CP22E........................
. . V
. . V

855 . . 22EE22
. . .
. . .

861 . . . E22
. . . .
. . . .

879 . CPE22........................
. V
. V

882 . E22G22
. .
. .

888 . . GM21
. . .
. . .

899 . . . > RETG21
897 . . DIVG21

. . V

. . V
902 . . G21T22

. . .

. . .
908 . . . GM22

. . . .

. . . .
919 . . . . > RETG22
917 . . . DIVG22

. . . .

. . . .
922 . . CPG22A............

. . .

. . .
925 . . . GM16

. . . .

. . . .
936 . . . . > RETG16
934 . . . DIVG16

. . . V

. . . V
939 . . . G16T19

. . . .

. . . .
945 . . . . GM18

. . . . .

. . . . .
956 . . . . . > RETG18
954 . . . . DIVG18

. . . . .

. . . . .
959 . . . CPG18............

. . . .

. . . .
962 . . . . GM19

. . . . .

. . . . .
973 . . . . . > RETG19
971 . . . . DIVG19

. . . . .

. . . . .
976 . . . CPG19A............

. . . .

. . . .
979 . . . . GM20

. . . . .

. . . . .
990 . . . . . > RETG20
988 . . . . DIVG20

. . . . .

. . . . .
993 . . . CPG19B............
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. . . .

. . . .
996 . CPG22B........................

. V

. V
1001 . G22E26

. .

. .
1010 . . .< DRE4N
1008 . . DRE4N

. . V

. . V
1011 . . RTE3E4

. . .

. . .
1019 . . . E4N

. . . .

. . . .
1034 . . CPE4N............

. . .

. . .
1039 . . . > DRE4
1037 . . DE4NS

. . V

. . V
1042 . . E4NE13

. . .

. . .
1050 . . . E13

. . . .

. . . .
1066 . . CPE13............

. . V

. . V
1069 . . E13E24

. . .

. . .
1078 . . . .< DRE4
1076 . . . DRE4

. . . V

. . . V
1079 . . . RTE4E4

. . . .

. . . .
1087 . . . . E4

. . . . .

. . . . .
1103 . . . CPE4............

. . . .

. . . .
1108 . . . . > DRE5
1106 . . . DE4S

. . . V

. . . V
1111 . . . E4E14A

. . . .

. . . .
1120 . . . . E14A

. . . . .

. . . . .
1139 . . . . . E6A

. . . . . V

. . . . . V
1157 . . . . . E6AE5A

. . . . . .

. . . . . .
1165 . . . . . . .< DRE5
1163 . . . . . . DRE5

. . . . . . V

. . . . . . V
1166 . . . . . . RTE4E5

. . . . . . .

. . . . . . .
1174 . . . . . . . E5A

. . . . . . . .

. . . . . . . .
1189 . . . . . . CPE5A1............

. . . . . . .

. . . . . . .
1192 . . . . . CPE5A2............

. . . . . V

. . . . . V
1196 . . . . . E5A14A

. . . . . .

. . . . . .
1205 . . . CPE14A........................

. . . V

. . . V
1209 . . . E1424A

. . . V

. . . V
1218 . . . E1424B

. . . .

. . . .
1227 . . . . E24A

. . . . .

. . . . .
1238 . . . . . > RET24A
1236 . . . . DIV24A

. . . . .

. . . . .
1241 . . CP24A........................

. . V
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. . V
1244 . . E247A1

. . .

. . .
1253 . . . E27A

. . . .

. . . .
1264 . . . . > RET27A
1262 . . . DIV27A

. . . .

. . . .
1267 . CPE27A........................

. V

. V
1273 . E247A2

. V

. V
1282 . E2726A

. .

. .
1292 . . E26A

. . .

. . .
1303 . . . > RET26A
1301 . . DIV26A

. . .

. . .
1306 . SR24EL............

. .

. .
1337 . . > 1650UP
1327 . 802ELS

. .

. .
1349 . . GM17

. . .

. . .
1366 . . . > RETG17
1361 . . DIVG17

. . V

. . V
1369 . . G17E26

. . .

. . .
1375 CPE26A........................

V
V

1383 80233B
.
.

1393 . E7
. .
. .

1404 . . > RETE7
1402 . DIVE7

. V

. V
1407 . E7STOR

. V

. V
1415 . E7E6

. .

. .
1423 . . E6B

. . .

. . .
1434 . . . > RETE6B
1432 . . DIVE6B

. . .

. . .
1437 . . . E8

. . . .

. . . .
1448 . . . . > RETE8
1446 . . . DIVE8

. . . V

. . . V
1451 . . . E8E6

. . . .

. . . .
1457 . CPE6........................

. .

. .
1462 . . > DRE9
1460 . DE6S

. V

. V
1465 . E6E15

. .

. .
1471 . . E15

. . .

. . .
1482 . . . > RETE15
1480 . . DIVE15

. . .

. . .
1487 . . . .< DRE9
1485 . . . DRE9

. . . V

. . . V
1488 . . . RTE6E9

. . . .
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. . . .
1494 . . . . E9

. . . . .

. . . . .
1505 . . . . . > RETE9
1503 . . . . DIVE9

. . . . .

. . . . .
1508 . . . CPE9............

. . . .

. . . .
1513 . . . . > DRR5
1511 . . . DE9S

. . . V

. . . V
1516 . . . E9E16

. . . .

. . . .
1522 . . . . E16

. . . . .

. . . . .
1533 . . . . . > RETE16
1531 . . . . DIVE16

. . . . .

. . . . .
1536 . . . CPE16............

. . . V

. . . V
1539 . . . E16E15

. . . .

. . . .
1545 . CPE15........................

. V

. V
1548 . E1524B

. .

. .
1554 . . E5B

. . .

. . .
1565 . . . > RETE5B
1563 . . DIVE5B

. . V

. . V
1568 . . E5E14B

. . .

. . .
1574 . . . E14B

. . . .

. . . .
1585 . . . . > RET14B
1583 . . . DIV14B

. . . .

. . . .
1588 . . CP14B............

. . V

. . V
1591 . . E14E24

. . .

. . .
1597 . . . E24B

. . . .

. . . .
1608 . . . . > RET24B
1606 . . . DIV24B

. . . .

. . . .
1611 . CPE24B........................

. V

. V
1614 . E24E28

. .

. .
1620 . . E28B

. . .

. . .
1631 . . . > RET28B
1629 . . DIV28B

. . .

. . .
1634 . CPE28B............

. V

. V
1637 . E28E31

. .

. .
1643 . . E25

. . .

. . .
1654 . . . > RETE25
1652 . . DIVE25

. . V

. . V
1657 . . E25E29

. . .

. . .
1663 . . . E29

. . . .

. . . .
1674 . . . . > RETE29
1672 . . . DIVE29

. . . .

. . . .
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1677 . . CPE29............
. . V
. . V

1680 . . E29E31
. . .
. . .

1686 . . . E32
. . . .
. . . .

1697 . . . . > RETE32
1695 . . . DIVE32

. . . V

. . . V
1700 . . . E32E31

. . . .

. . . .
1706 . . . . E31

. . . . .

. . . . .
1717 . . . . . > RETE31
1715 . . . . DIVE31

. . . . .

. . . . .
1720 . CPE31....................................

. V

. V
1723 . E31E30

. .

. .
1729 . . E30B

. . .

. . .
1740 . . . > RET30B
1738 . . DIV30B

. . .

. . .
1743 . CPE30............

. V

. V
1746 . E30E26

. .

. .
1752 . . E26B

. . .

. . .
1763 . . . > RET26B
1761 . . DIV26B

. . .

. . .
1766 . CPE26............

. V

. V
1769 . E26E33

. .

. .
1775 . . E33B

. . .

. . .
1786 . . . > RET33B
1784 . . DIV33B

. . .

. . .
1789 CPE33B........................

V
V

1792 E33P9A
V
V

1798 E33P9B
.
.

1804 . P9
. .
. .

1815 . . > RETP9
1813 . DIVP9

. .

. .
1818 CPP9............

V
V

1821 P9EMF1
.
.

1827 . EMF1B
. .
. .

1838 . . > REMF1B
1836 . DEMF1B

. .

. .
1841 CPEMF1............

V
V

1844 EM1EM2
.
.

1850 . EMF2
. .
. .

1861 . . > RETEM2
1859 . DIVEM2

. .
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. .
1864 CPEMF2............

V
V

1867 EM2M3A
V
V

1873 EM2M3B
.
.

1879 . EMF3
. .
. .

1890 . . > RETEM3
1888 . DIVEM3

. .

. .
1893 CPEMF3............

V
V

1896 EMF3RB
.
.

1902 . RITBAS
. V
. V

1911 . RITBAS
. .
. .

1919 CPRITB............
V
V

1922 RBEMF4
.
.

1929 . R2
. .
. .

1940 . . > RETR2
1938 . DIVR2

. .

. .
1943 . . R3

. . .

. . .
1954 . . . > RETR3
1952 . . DIVR3

. . .

. . .
1957 . CPR2R3............

. V

. V
1960 . R2R3R6

. .

. .
1966 . . R6

. . .

. . .
1975 . CPR6............

. V

. V
1978 . R6R9

. .

. .
1984 . . R9

. . .

. . .
1995 . . . > RETR9
1993 . . DIVR9

. . .

. . .
1998 . CPR9............

. V

. V
2001 . R9R11

. .

. .
2007 . . R11

. . .

. . .
2018 . . . > RETR11
2016 . . DIVR11

. . .

. . .
2023 . . . .< DRR5
2021 . . . DRR5

. . . .

. . . .
2024 . . . . R5

. . . . .

. . . . .
2035 . . . . . > RETR5
2033 . . . . DIVR5

. . . . .

. . . . .
2038 . . . CPR5............

. . . V

. . . V
2041 . . . R5R8

. . . .

. . . .
2047 . . . . R8

. . . . .
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. . . . .
2058 . . . . . > RETR8
2056 . . . . DIVR8

. . . . .

. . . . .
2061 . . . CPR8............

. . . V

. . . V
2064 . . . R8R11

. . . .

. . . .
2070 . CPR11........................

. V

. V
2073 . R11R13

. .

. .
2079 . . R13

. . .

. . .
2090 . . . > RETR13
2088 . . DIVR13

. . .

. . .
2093 . CPR13............

. V

. V
2096 . R13R16

. .

. .
2102 . . R16

. . .

. . .
2113 . . . > RETR16
2111 . . DIVR16

. . .

. . .
2116 . CPR16............

. V

. V
2119 . R16R21

. .

. .
2125 . . R21

. . .

. . .
2136 . . . > RETR21
2134 . . DIVR21

. . .

. . .
2140 . . . R1

. . . .

. . . .
2151 . . . . > RETR1
2149 . . . DIVR1

. . . V

. . . V
2154 . . . R1R4

. . . .

. . . .
2160 . . . . R4

. . . . .

. . . . .
2169 . . . CPR4............

. . . V

. . . V
2172 . . . R4R7

. . . .

. . . .
2178 . . . . R7

. . . . .

. . . . .
2189 . . . . . > RETR7
2187 . . . . DIVR7

. . . . .

. . . . .
2192 . . . CPR7............

. . . V

. . . V
2195 . . . R7R10

. . . .

. . . .
2201 . . . . R10

. . . . .

. . . . .
2212 . . . . . > RETR10
2210 . . . . DIVR10

. . . . .

. . . . .
2215 . . . CPR10............

. . . V

. . . V
2218 . . . R10R12

. . . .

. . . .
2224 . . . . R12

. . . . .

. . . . .
2235 . . . . . > RETR12
2233 . . . . DIVR12

. . . . .

. . . . .
2238 . . . CPR12............
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. . . V

. . . V
2241 . . . R12R15

. . . .

. . . .
2247 . . . . R15

. . . . .

. . . . .
2258 . . . . . > RETR15
2256 . . . . DIVR15

. . . . .

. . . . .
2261 . . . CPR15............

. . . V

. . . V
2264 . . . R15R18

. . . .

. . . .
2270 . . . . R18

. . . . .

. . . . .
2281 . . . . . > RETR18
2279 . . . . DIVR18

. . . . .

. . . . .
2284 . . . CPR18............

. . . V

. . . V
2287 . . . R18R22

. . . .

. . . .
2293 . . . . R22

. . . . .

. . . . .
2304 . . . . . > RETR22
2302 . . . . DIVR22

. . . . .

. . . . .
2307 . . . . . R14

. . . . . .

. . . . . .
2318 . . . . . . > RETR14
2316 . . . . . DIVR14

. . . . . V

. . . . . V
2321 . . . . . R14R17

. . . . . .

. . . . . .
2327 . . . . . . R17

. . . . . . .

. . . . . . .
2338 . . . . . . . > RETR17
2336 . . . . . . DIVR17

. . . . . . .

. . . . . . .
2341 . . . . . CPR17............

. . . . . V

. . . . . V
2344 . . . . . R17R22

. . . . . .

. . . . . .
2350 . . . CPR22........................

. . . V

. . . V
2353 . . . R22R21

. . . .

. . . .
2359 . CPR21........................

. V

. V
2362 . R21R25

. .

. .
2368 . . R25

. . .

. . .
2379 . . . > RETR25
2377 . . DIVR25

. . .

. . .
2382 . . . R20

. . . .

. . . .
2393 . . . . > RETR20
2391 . . . DIVR20

. . . V

. . . V
2396 . . . R20R23

. . . .

. . . .
2402 . . . . R23

. . . . .

. . . . .
2413 . . . . . > RETR23
2411 . . . . DIVR23

. . . . .

. . . . .
2416 . . . CPR23............

. . . V

. . . V
2419 . . . R23R25

. . . .

. . . .
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2425 . CPR25........................
. V
. V

2428 . R25R24
. .
. .

2434 . . R19
. . .
. . .

2445 . . . > RETR19
2443 . . DIVR19

. . .

. . .
2450 . . . > DETR19
2448 . . DIV19R

. . V

. . V
2453 . . R19R24

. . .

. . .
2459 . . . R24

. . . .

. . . .
2470 . . . . > RETR24
2468 . . . DIVR24

. . . .

. . . .
2473 . CPR24........................

. V

. V
2476 . R24EM4

. .

. .
2482 . . EMF4

. . .

. . .
2491 CPEMF4........................

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1***************************************** ***************************************
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC 1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 04JUL16 TIME 08:39:40 * * (916) 756 1104 *
* * * *
***************************************** ***************************************

24INT100C 100 YEAR, 24 hr Interim Conditions 2016 03 02
Copy of 24INT100 assumng concrete lined channel for the following routes
E5A14A, E1424A, E1424B, E247A1, E247A2 and E2726A.
by Parsons Corporation

2015 12 22 The model reflects interim drainage conditions for SR 24
and it is based on Mesa ADMPU with revisions reflecting development work
around the corridor.

2016 03 02 Modified to combine CPG19B to CPG22B as result of the Eastmar
Development. G19E26 was subsequently removed.

2016 07 04 Modified to include concrete lining for the SR 24 Channel.

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

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

IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 2000 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 7 0 ENDING DATE
NDTIME 2235 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.08 HOURS
TOTAL TIME BASE 166.58 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

26 JD INDEX STORM NO. 1
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WARNING ROUTED OUTFLOW ( 3019.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 2957.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 2881.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 2802.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 2723.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 2797.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 2923.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 2997.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 3016.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 2990.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 2934.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 2863.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 2786.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 2785.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 2844.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 2857.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 2832.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 2783.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 2722.) IS GREATER THAN MAXIMUM OUTFLOW ( 2721.) IN STORAGE OUTFLOW TABLE

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

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

1911 KK * RITBAS * STORAGE
* *
**************

1913 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

1
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 PEAK AREA STAGE MAX STAGE

+ 6 HOUR 24 HOUR 72 HOUR

HYDROGRAPH AT
+ P1 194. 12.67 25. 6. 2. 0.39

DIVERSION TO
+ DRPFW 118. 12.67 12. 3. 1. 0.39

HYDROGRAPH AT
+ DP1PFW 76. 12.67 13. 3. 1. 0.39

ROUTED TO
+ P1P2 49. 14.58 13. 3. 1. 0.39

HYDROGRAPH AT
+ P2 258. 12.75 38. 10. 3. 0.58

2 COMBINED AT
+ CPP2 258. 12.75 52. 13. 4. 0.96

ROUTED TO
+ P2P4 242. 13.00 52. 13. 4. 0.96

HYDROGRAPH AT
+ P4 459. 12.50 68. 21. 7. 0.50

DIVERSION TO
+ RETP4 459. 12.50 68. 21. 7. 0.50

HYDROGRAPH AT
+ DIVP4 0. 0.00 0. 0. 0. 0.50

2 COMBINED AT
+ CPP4 242. 13.00 52. 13. 4. 1.46

ROUTED TO
+ P4P6 220. 13.33 51. 13. 4. 1.46

HYDROGRAPH AT
+ P6 390. 12.67 68. 21. 7. 0.50

DIVERSION TO
+ RETP6 390. 12.67 68. 21. 7. 0.50
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HYDROGRAPH AT
+ DIVP6 0. 0.00 0. 0. 0. 0.50

2 COMBINED AT
+ CPP6 220. 13.33 51. 13. 4. 1.96

ROUTED TO
+ P6GM8 210. 13.50 50. 13. 4. 1.96

ROUTED TO
+ GM8G10 201. 13.67 50. 13. 4. 1.96

HYDROGRAPH AT
+ DRPFW 118. 12.67 12. 3. 1. 0.39

ROUTED TO
+ P1PFW 92. 12.83 12. 3. 1. 0.39

HYDROGRAPH AT
+ P3 191. 13.00 34. 8. 3. 0.52

2 COMBINED AT
+ CPP3 275. 12.92 45. 11. 4. 0.91

ROUTED TO
+ P3P5 271. 13.00 45. 11. 4. 0.91

HYDROGRAPH AT
+ P5 229. 12.50 35. 11. 4. 0.25

DIVERSION TO
+ RETP5 229. 12.50 33. 9. 3. 0.25

HYDROGRAPH AT
+ DIVP5 34. 13.25 6. 2. 1. 0.25

2 COMBINED AT
+ CPP5 271. 13.00 50. 13. 4. 1.16

ROUTED TO
+ P5P7 263. 13.08 50. 13. 4. 1.16

HYDROGRAPH AT
+ P7 419. 12.50 64. 19. 6. 0.43

DIVERSION TO
+ RETP7 419. 12.50 59. 16. 5. 0.43

HYDROGRAPH AT
+ DIVP7 60. 13.17 11. 4. 1. 0.43

3 COMBINED AT
+ CPP7 360. 13.58 106. 28. 9. 3.17

ROUTED TO
+ P7GM14 348. 13.83 105. 28. 9. 3.17

HYDROGRAPH AT
+ GM1 377. 12.42 44. 12. 4. 0.34

HYDROGRAPH AT
+ GM2 888. 12.33 113. 36. 12. 0.68

HYDROGRAPH AT
+ GM3 577. 12.08 60. 20. 7. 0.29

3 COMBINED AT
+ CPG123 1521. 12.17 217. 68. 23. 1.32

DIVERSION TO
+ RETG1 1521. 12.17 189. 51. 17. 1.32

HYDROGRAPH AT
+ DIVG1 354. 12.75 51. 16. 5. 1.32

ROUTED TO
+ GM1T5 223. 12.92 50. 16. 5. 1.32

HYDROGRAPH AT
+ GM5 310. 12.17 37. 12. 4. 0.18

DIVERSION TO
+ RETG5 310. 12.17 25. 7. 2. 0.18

HYDROGRAPH AT
+ DIVG5 218. 12.33 17. 5. 2. 0.18

2 COMBINED AT
+ CPG5 246. 12.92 65. 21. 7. 1.49

ROUTED TO
+ GM5T7 206. 13.25 63. 21. 7. 1.49

HYDROGRAPH AT
+ GM6 685. 12.17 63. 19. 6. 0.37

DIVERSION TO
+ RETG6 685. 12.17 50. 14. 5. 0.37

HYDROGRAPH AT
+ DIVG6 282. 12.33 19. 6. 2. 0.37
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HYDROGRAPH AT
+ GM7 249. 12.33 27. 8. 3. 0.22

DIVERSION TO
+ RETG7 249. 12.33 27. 7. 2. 0.22

HYDROGRAPH AT
+ DIVG7 2. 16.75 1. 0. 0. 0.22

2 COMBINED AT
+ CPG7A 282. 12.33 20. 6. 2. 0.58

2 COMBINED AT
+ CPG7B 236. 12.33 79. 26. 9. 2.08

ROUTED TO
+ GM7T9 200. 13.42 78. 26. 9. 2.08

HYDROGRAPH AT
+ GM8 692. 12.33 86. 28. 9. 0.56

DIVERSION TO
+ RETG8 692. 12.33 74. 20. 7. 0.56

HYDROGRAPH AT
+ DIVG8 192. 12.67 23. 7. 2. 0.56

HYDROGRAPH AT
+ GM9 153. 12.17 11. 3. 1. 0.09

DIVERSION TO
+ RETG9 153. 12.17 11. 3. 1. 0.09

HYDROGRAPH AT
+ DIVG9 0. 23.83 0. 0. 0. 0.09

2 COMBINED AT
+ CPG9A 192. 12.67 23. 7. 2. 0.65

HYDROGRAPH AT
+ GM10 357. 12.33 46. 14. 5. 0.28

DIVERSION TO
+ RETG10 357. 12.33 32. 9. 3. 0.28

HYDROGRAPH AT
+ DIVG10 236. 12.50 18. 5. 2. 0.28

HYDROGRAPH AT
+ GM11 91. 12.25 9. 3. 1. 0.08

DIVERSION TO
+ RETG11 91. 12.25 9. 3. 1. 0.08

HYDROGRAPH AT
+ DIVG11 1. 23.00 0. 0. 0. 0.08

2 COMBINED AT
+ CPG11 236. 12.50 18. 5. 2. 0.36

3 COMBINED AT
+ CPG9B 344. 12.75 114. 38. 13. 3.08

ROUTED TO
+ GM9T14 299. 12.92 112. 38. 13. 3.08

HYDROGRAPH AT
+ GM12 244. 12.08 26. 9. 3. 0.12

DIVERSION TO
+ RETG12 244. 12.08 16. 5. 2. 0.12

HYDROGRAPH AT
+ DIVG12 212. 12.17 13. 4. 1. 0.12

ROUTED TO
+ G12T13 82. 12.42 13. 4. 1. 0.12

HYDROGRAPH AT
+ GM13 519. 12.08 48. 16. 5. 0.29

DIVERSION TO
+ RETG13 519. 12.08 42. 11. 4. 0.29

HYDROGRAPH AT
+ DIVG13 75. 12.42 13. 4. 1. 0.29

2 COMBINED AT
+ CPG13 156. 12.42 26. 8. 3. 0.41

ROUTED TO
+ G13T14 132. 12.50 25. 8. 3. 0.41

HYDROGRAPH AT
+ GM14 591. 12.17 59. 19. 6. 0.35

DIVERSION TO
+ RETG14 591. 12.17 46. 13. 4. 0.35

HYDROGRAPH AT
+ DIVG14 254. 12.33 21. 7. 2. 0.35

2 COMBINED AT
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+ CPG14A 292. 12.33 46. 15. 5. 0.76

2 COMBINED AT
+ CPG14B 386. 12.92 151. 51. 17. 3.84

2 COMBINED AT
+ CPG14C 540. 13.83 236. 75. 25. 7.01

ROUTED TO
+ G14E26 537. 13.83 235. 75. 25. 7.01

HYDROGRAPH AT
+ E1 374. 12.83 57. 14. 5. 0.89

DIVERSION TO
+ DRE2 296. 12.83 42. 11. 4. 0.89

HYDROGRAPH AT
+ DE1S 77. 12.83 15. 4. 1. 0.89

ROUTED TO
+ E1E10 48. 14.83 15. 4. 1. 0.89

HYDROGRAPH AT
+ E10 326. 12.92 53. 13. 4. 0.82

2 COMBINED AT
+ CPE10 340. 12.92 67. 17. 6. 1.71

ROUTED TO
+ E10E17 308. 13.17 67. 17. 6. 1.71

HYDROGRAPH AT
+ E17 245. 12.50 35. 11. 4. 0.27

DIVERSION TO
+ RETE17 245. 12.50 34. 9. 3. 0.27

HYDROGRAPH AT
+ DIVE17 18. 13.50 5. 2. 1. 0.27

2 COMBINED AT
+ CPE17 308. 13.17 71. 18. 6. 1.98

ROUTED TO
+ E17E21 291. 13.33 70. 18. 6. 1.98

HYDROGRAPH AT
+ E21 291. 12.50 43. 13. 4. 0.31

DIVERSION TO
+ RETE21 291. 12.50 38. 10. 3. 0.31

HYDROGRAPH AT
+ DIVE21 63. 13.00 9. 3. 1. 0.31

2 COMBINED AT
+ CPE21A 319. 13.33 78. 21. 7. 2.29

ROUTED TO
+ E21G20 311. 13.42 78. 21. 7. 2.29

HYDROGRAPH AT
+ DRE2 296. 12.83 42. 11. 4. 0.89

ROUTED TO
+ RTE1E2 234. 13.25 42. 11. 4. 0.89

HYDROGRAPH AT
+ E2 325. 12.92 53. 13. 4. 0.78

2 COMBINED AT
+ CPE2 472. 13.00 94. 24. 8. 1.67

DIVERSION TO
+ DRE3 277. 13.00 39. 10. 3. 1.67

HYDROGRAPH AT
+ DE2S 195. 13.00 55. 14. 5. 1.67

ROUTED TO
+ E2E11 151. 15.92 54. 14. 5. 1.67

HYDROGRAPH AT
+ E11 251. 12.83 39. 10. 3. 0.60

2 COMBINED AT
+ CPE11 246. 12.83 83. 23. 8. 2.27

ROUTED TO
+ E11E18 173. 13.75 80. 23. 8. 2.27

HYDROGRAPH AT
+ E18 278. 12.33 31. 9. 3. 0.22

DIVERSION TO
+ RETE18 1. 4.50 1. 0. 0. 0.22

HYDROGRAPH AT
+ DIVE18 278. 12.33 31. 8. 3. 0.22

2 COMBINED AT
+ CPE18 274. 12.33 96. 31. 10. 2.49
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ROUTED TO
+ E18E21 247. 12.50 95. 31. 10. 2.49

2 COMBINED AT
+ CPE21B 417. 13.67 169. 52. 17. 3.90

ROUTED TO
+ G20G21 413. 13.75 168. 52. 17. 3.90

HYDROGRAPH AT
+ DRE3 277. 13.00 39. 10. 3. 1.67

ROUTED TO
+ RTE2E3 241. 13.42 39. 10. 3. 1.67

HYDROGRAPH AT
+ E3 748. 13.25 165. 41. 14. 2.23

2 COMBINED AT
+ E2SE3 938. 13.25 200. 50. 17. 3.90

DIVERSION TO
+ DRE4N 545. 13.25 81. 20. 7. 3.90

HYDROGRAPH AT
+ DE3S 394. 13.25 119. 30. 10. 3.90

ROUTED TO
+ E3E12 347. 14.50 119. 30. 10. 3.90

HYDROGRAPH AT
+ E12 256. 12.92 43. 11. 4. 0.57

2 COMBINED AT
+ CPE12 468. 12.92 160. 40. 13. 4.47

ROUTED TO
+ E12E19 416. 13.75 160. 40. 13. 4.47

HYDROGRAPH AT
+ E19 205. 12.25 19. 5. 2. 0.14

2 COMBINED AT
+ CPE19 418. 13.75 178. 45. 15. 4.61

ROUTED TO
+ E1922E 404. 14.08 178. 45. 15. 4.61

HYDROGRAPH AT
+ 22E 130. 12.25 13. 3. 1. 0.09

HYDROGRAPH AT
+ E20 133. 12.50 16. 5. 2. 0.17

ROUTED TO
+ E2022E 107. 12.75 16. 5. 2. 0.17

3 COMBINED AT
+ CP22E 407. 14.08 205. 53. 18. 4.87

ROUTED TO
+ 22EE22 402. 14.25 205. 53. 18. 4.87

HYDROGRAPH AT
+ E22 188. 12.67 28. 7. 2. 0.16

3 COMBINED AT
+ CPE22 756. 14.00 381. 108. 36. 7.25

ROUTED TO
+ E22G22 747. 14.17 377. 108. 36. 7.25

HYDROGRAPH AT
+ GM21 335. 12.25 45. 15. 5. 0.21

DIVERSION TO
+ RETG21 335. 12.25 31. 9. 3. 0.21

HYDROGRAPH AT
+ DIVG21 216. 12.42 21. 6. 2. 0.21

ROUTED TO
+ G21T22 180. 12.50 21. 6. 2. 0.21

HYDROGRAPH AT
+ GM22 184. 12.17 21. 7. 2. 0.09

DIVERSION TO
+ RETG22 176. 12.08 14. 4. 1. 0.09

HYDROGRAPH AT
+ DIVG22 143. 12.25 10. 3. 1. 0.09

2 COMBINED AT
+ CPG22A 210. 12.50 30. 9. 3. 0.31

HYDROGRAPH AT
+ GM16 79. 12.33 10. 3. 1. 0.07

DIVERSION TO
+ RETG16 79. 12.33 9. 2. 1. 0.07
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HYDROGRAPH AT
+ DIVG16 12. 12.83 2. 1. 0. 0.07

ROUTED TO
+ G16T19 7. 13.17 2. 1. 0. 0.07

HYDROGRAPH AT
+ GM18 238. 12.25 27. 9. 3. 0.17

DIVERSION TO
+ RETG18 238. 12.25 23. 6. 2. 0.17

HYDROGRAPH AT
+ DIVG18 62. 12.58 7. 2. 1. 0.17

2 COMBINED AT
+ CPG18 62. 12.58 10. 3. 1. 0.24

HYDROGRAPH AT
+ GM19 152. 12.17 12. 4. 1. 0.09

DIVERSION TO
+ RETG19 152. 12.17 11. 3. 1. 0.09

HYDROGRAPH AT
+ DIVG19 34. 12.42 3. 1. 0. 0.09

2 COMBINED AT
+ CPG19A 73. 12.58 12. 4. 1. 0.33

HYDROGRAPH AT
+ GM20 317. 12.17 34. 10. 3. 0.18

DIVERSION TO
+ RETG20 317. 12.17 27. 7. 2. 0.18

HYDROGRAPH AT
+ DIVG20 113. 12.42 10. 3. 1. 0.18

2 COMBINED AT
+ CPG19B 145. 12.42 22. 7. 2. 0.51

3 COMBINED AT
+ CPG22B 779. 14.17 417. 121. 40. 8.06

ROUTED TO
+ G22E26 751. 14.50 416. 121. 40. 8.06

HYDROGRAPH AT
+ DRE4N 545. 13.25 81. 20. 7. 3.90

ROUTED TO
+ RTE3E4 496. 13.50 81. 20. 7. 3.90

HYDROGRAPH AT
+ E4N 122. 12.92 20. 5. 2. 0.31

2 COMBINED AT
+ CPE4N 546. 13.42 100. 25. 8. 4.21

DIVERSION TO
+ DRE4 416. 13.42 69. 17. 6. 4.21

HYDROGRAPH AT
+ DE4NS 130. 13.42 31. 8. 3. 4.21

ROUTED TO
+ E4NE13 105. 15.17 31. 8. 3. 4.21

HYDROGRAPH AT
+ E13 231. 12.92 39. 10. 3. 0.48

2 COMBINED AT
+ CPE13 223. 12.92 68. 17. 6. 4.69

ROUTED TO
+ E13E24 154. 13.92 67. 17. 6. 4.69

HYDROGRAPH AT
+ DRE4 416. 13.42 69. 17. 6. 4.21

ROUTED TO
+ RTE4E4 312. 14.33 69. 17. 6. 4.21

HYDROGRAPH AT
+ E4 364. 13.25 80. 20. 7. 1.20

2 COMBINED AT
+ CPE4 385. 14.25 144. 36. 12. 5.41

DIVERSION TO
+ DRE5 372. 14.25 137. 34. 11. 5.41

HYDROGRAPH AT
+ DE4S 13. 14.25 7. 2. 1. 5.41

ROUTED TO
+ E4E14A 13. 15.33 7. 2. 1. 5.41

HYDROGRAPH AT
+ E14A 135. 12.83 20. 5. 2. 0.48

HYDROGRAPH AT
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+ E6A 646. 13.25 197. 65. 22. 0.58

ROUTED TO
+ E6AE5A 616. 13.50 197. 65. 22. 0.58

HYDROGRAPH AT
+ DRE5 372. 14.25 137. 34. 11. 5.41

ROUTED TO
+ RTE4E5 344. 14.58 137. 34. 11. 5.41

HYDROGRAPH AT
+ E5A 423. 13.25 92. 23. 8. 1.14

2 COMBINED AT
+ CPE5A1 606. 13.33 220. 55. 18. 6.55

2 COMBINED AT
+ CPE5A2 1166. 13.50 407. 118. 39. 7.13

ROUTED TO
+ E5A14A 1160. 13.58 407. 118. 39. 7.13

3 COMBINED AT
+ CPE14A 1176. 13.58 430. 123. 41. 7.61

ROUTED TO
+ E1424A 1173. 13.67 430. 123. 41. 7.61

ROUTED TO
+ E1424B 1168. 13.75 430. 123. 41. 7.61

HYDROGRAPH AT
+ E24A 710. 12.33 96. 32. 11. 0.53

DIVERSION TO
+ RET24A 710. 12.33 71. 20. 7. 0.53

HYDROGRAPH AT
+ DIV24A 432. 12.50 38. 12. 4. 0.53

3 COMBINED AT
+ CP24A 1335. 13.75 523. 149. 50. 8.62

ROUTED TO
+ E247A1 1329. 13.83 523. 149. 50. 8.62

HYDROGRAPH AT
+ E27A 568. 12.50 101. 32. 11. 0.54

DIVERSION TO
+ RET27A 568. 12.50 76. 21. 7. 0.54

HYDROGRAPH AT
+ DIV27A 310. 12.83 37. 11. 4. 0.54

3 COMBINED AT
+ CPE27A 1977. 13.92 931. 269. 90. 12.81

ROUTED TO
+ E247A2 1975. 13.92 931. 269. 90. 12.81

ROUTED TO
+ E2726A 1968. 14.08 929. 269. 90. 12.81

HYDROGRAPH AT
+ E26A 959. 12.50 158. 51. 17. 0.87

DIVERSION TO
+ RET26A 959. 12.50 120. 33. 11. 0.87

HYDROGRAPH AT
+ DIV26A 485. 12.83 57. 17. 6. 0.87

2 COMBINED AT
+ SR24EL 2002. 14.08 967. 282. 94. 13.68

DIVERSION TO
+ 1650UP 352. 14.08 41. 10. 3. 13.68

HYDROGRAPH AT
+ 802ELS 1650. 13.67 926. 271. 91. 13.68

HYDROGRAPH AT
+ GM17 150. 12.17 15. 5. 2. 0.10

DIVERSION TO
+ RETG17 150. 12.17 15. 5. 2. 0.10

HYDROGRAPH AT
+ DIVG17 0. 0.00 0. 0. 0. 0.10

ROUTED TO
+ G17E26 0. 0.00 0. 0. 0. 0.10

3 COMBINED AT
+ CPE26A 2035. 13.92 1077. 323. 108. 20.80

ROUTED TO
+ 80233B 2031. 14.00 1075. 323. 108. 20.80

HYDROGRAPH AT
+ E7 702. 12.92 157. 49. 16. 1.12
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DIVERSION TO
+ RETE7 702. 12.92 156. 43. 14. 1.12

HYDROGRAPH AT
+ DIVE7 29. 15.17 17. 6. 2. 1.12

ROUTED TO
+ E7STOR 0. 0.00 0. 0. 0. 1.12

ROUTED TO
+ E7E6 0. 0.00 0. 0. 0. 1.12

HYDROGRAPH AT
+ E6B 1907. 12.58 350. 116. 39. 1.95

DIVERSION TO
+ RETE6B 1907. 12.58 325. 91. 30. 1.95

HYDROGRAPH AT
+ DIVE6B 213. 13.58 73. 25. 8. 1.95

HYDROGRAPH AT
+ E8 770. 12.75 155. 49. 16. 1.10

DIVERSION TO
+ RETE8 770. 12.75 148. 41. 14. 1.10

HYDROGRAPH AT
+ DIVE8 70. 14.08 25. 8. 3. 1.10

ROUTED TO
+ E8E6 43. 15.25 23. 8. 3. 1.10

3 COMBINED AT
+ CPE6 210. 13.67 87. 32. 11. 3.05

DIVERSION TO
+ DRE9 1. 13.67 0. 0. 0. 3.05

HYDROGRAPH AT
+ DE6S 209. 13.67 87. 32. 11. 3.05

ROUTED TO
+ E6E15 153. 14.25 85. 32. 11. 3.05

HYDROGRAPH AT
+ E15 955. 12.33 135. 45. 15. 0.78

DIVERSION TO
+ RETE15 955. 12.33 123. 34. 11. 0.78

HYDROGRAPH AT
+ DIVE15 120. 13.00 31. 11. 4. 0.78

HYDROGRAPH AT
+ DRE9 1. 13.67 0. 0. 0. 3.05

ROUTED TO
+ RTE6E9 1. 14.67 0. 0. 0. 3.05

HYDROGRAPH AT
+ E9 846. 12.42 128. 42. 14. 0.72

DIVERSION TO
+ RETE9 846. 12.42 119. 33. 11. 0.72

HYDROGRAPH AT
+ DIVE9 102. 13.17 28. 9. 3. 0.72

2 COMBINED AT
+ CPE9 102. 13.17 28. 10. 3. 0.72

DIVERSION TO
+ DRR5 13. 13.17 1. 0. 0. 0.72

HYDROGRAPH AT
+ DE9S 89. 13.17 28. 9. 3. 0.72

ROUTED TO
+ E9E16 59. 13.83 27. 9. 3. 0.72

HYDROGRAPH AT
+ E16 508. 12.33 69. 23. 8. 0.40

DIVERSION TO
+ RETE16 508. 12.33 64. 18. 6. 0.40

HYDROGRAPH AT
+ DIVE16 48. 13.08 15. 5. 2. 0.40

2 COMBINED AT
+ CPE16 81. 13.83 40. 14. 5. 1.12

ROUTED TO
+ E16E15 80. 14.08 40. 14. 5. 1.12

3 COMBINED AT
+ CPE15 252. 14.25 138. 53. 18. 4.95

ROUTED TO
+ E1524B 222. 14.75 138. 53. 18. 4.95
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HYDROGRAPH AT
+ E5B 387. 12.25 50. 17. 6. 0.29

DIVERSION TO
+ RETE5B 387. 12.25 45. 13. 4. 0.29

HYDROGRAPH AT
+ DIVE5B 41. 12.92 12. 4. 1. 0.29

ROUTED TO
+ E5E14B 27. 13.58 12. 4. 1. 0.29

HYDROGRAPH AT
+ E14B 774. 12.25 96. 32. 11. 0.53

DIVERSION TO
+ RET14B 774. 12.25 88. 24. 8. 0.53

HYDROGRAPH AT
+ DIV14B 74. 12.92 22. 7. 2. 0.53

2 COMBINED AT
+ CP14B 74. 12.92 33. 12. 4. 0.81

ROUTED TO
+ E14E24 63. 13.92 32. 12. 4. 0.81

HYDROGRAPH AT
+ E24B 695. 12.25 88. 28. 9. 0.46

DIVERSION TO
+ RET24B 695. 12.25 71. 20. 7. 0.46

HYDROGRAPH AT
+ DIV24B 238. 12.58 29. 9. 3. 0.46

3 COMBINED AT
+ CPE24B 252. 14.83 169. 69. 23. 6.23

ROUTED TO
+ E24E28 244. 15.25 168. 69. 23. 6.23

HYDROGRAPH AT
+ E28B 681. 12.42 101. 32. 11. 0.54

DIVERSION TO
+ RET28B 681. 12.42 77. 21. 7. 0.54

HYDROGRAPH AT
+ DIV28B 377. 12.67 36. 11. 4. 0.54

2 COMBINED AT
+ CPE28B 277. 12.75 177. 77. 26. 6.77

ROUTED TO
+ E28E31 246. 15.67 176. 77. 26. 6.77

HYDROGRAPH AT
+ E25 903. 12.50 161. 53. 18. 0.93

DIVERSION TO
+ RETE25 903. 12.50 161. 53. 18. 0.93

HYDROGRAPH AT
+ DIVE25 0. 0.00 0. 0. 0. 0.93

ROUTED TO
+ E25E29 0. 0.00 0. 0. 0. 0.93

HYDROGRAPH AT
+ E29 1079. 12.50 178. 58. 19. 1.00

DIVERSION TO
+ RETE29 1079. 12.50 134. 37. 12. 1.00

HYDROGRAPH AT
+ DIVE29 640. 12.75 68. 21. 7. 1.00

2 COMBINED AT
+ CPE29 577. 12.75 66. 20. 7. 1.93

ROUTED TO
+ E29E31 303. 13.17 64. 20. 7. 1.93

HYDROGRAPH AT
+ E32 351. 12.25 42. 14. 5. 0.25

DIVERSION TO
+ RETE32 351. 12.25 31. 9. 3. 0.25

HYDROGRAPH AT
+ DIVE32 192. 12.42 17. 5. 2. 0.25

ROUTED TO
+ E32E31 79. 12.83 16. 5. 2. 0.25

HYDROGRAPH AT
+ E31 838. 12.50 137. 45. 15. 0.81

DIVERSION TO
+ RETE31 838. 12.50 101. 28. 9. 0.81

HYDROGRAPH AT
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+ DIVE31 466. 12.75 55. 17. 6. 0.81

4 COMBINED AT
+ CPE31 521. 13.25 261. 109. 36. 9.76

ROUTED TO
+ E31E30 454. 13.75 254. 109. 36. 9.76

HYDROGRAPH AT
+ E30B 739. 12.83 162. 51. 17. 0.88

DIVERSION TO
+ RET30B 739. 12.83 123. 34. 11. 0.88

HYDROGRAPH AT
+ DIV30B 415. 13.25 57. 17. 6. 0.88

2 COMBINED AT
+ CPE30 605. 13.58 292. 121. 40. 10.64

ROUTED TO
+ E30E26 595. 13.67 289. 120. 40. 10.64

HYDROGRAPH AT
+ E26B 366. 12.33 49. 15. 5. 0.26

DIVERSION TO
+ RET26B 366. 12.33 37. 10. 3. 0.26

HYDROGRAPH AT
+ DIV26B 178. 12.58 17. 5. 2. 0.26

2 COMBINED AT
+ CPE26 603. 13.67 294. 124. 41. 10.90

ROUTED TO
+ E26E33 527. 14.25 285. 124. 41. 10.90

HYDROGRAPH AT
+ E33B 1148. 12.33 160. 52. 17. 0.85

DIVERSION TO
+ RET33B 1148. 12.33 121. 34. 11. 0.85

HYDROGRAPH AT
+ DIV33B 630. 12.58 59. 18. 6. 0.85

3 COMBINED AT
+ CPE33B 2247. 14.50 1200. 409. 137. 32.54

ROUTED TO
+ E33P9A 2238. 14.58 1197. 409. 137. 32.54

ROUTED TO
+ E33P9B 2226. 14.67 1191. 409. 137. 32.54

HYDROGRAPH AT
+ P9 1338. 12.42 236. 79. 26. 1.12

DIVERSION TO
+ RETP9 177. 11.75 54. 18. 6. 1.12

HYDROGRAPH AT
+ DIVP9 1338. 12.42 218. 61. 20. 1.12

2 COMBINED AT
+ CPP9 2271. 14.67 1295. 459. 154. 33.67

ROUTED TO
+ P9EMF1 2257. 14.75 1286. 459. 154. 33.67

HYDROGRAPH AT
+ EMF1B 1271. 12.42 205. 67. 22. 1.04

DIVERSION TO
+ REMF1B 1271. 12.42 153. 43. 14. 1.04

HYDROGRAPH AT
+ DEMF1B 681. 12.67 80. 24. 8. 1.04

2 COMBINED AT
+ CPEMF1 2289. 14.75 1331. 474. 159. 34.70

ROUTED TO
+ EM1EM2 2288. 14.83 1331. 474. 159. 34.70

HYDROGRAPH AT
+ EMF2 1409. 12.83 345. 114. 38. 1.85

DIVERSION TO
+ RETEM2 1331. 12.83 195. 49. 16. 1.85

HYDROGRAPH AT
+ DIVEM2 814. 13.33 149. 65. 22. 1.85

2 COMBINED AT
+ CPEMF2 2375. 14.75 1420. 513. 175. 36.55

ROUTED TO
+ EM2M3A 2371. 14.83 1416. 513. 175. 36.55

ROUTED TO
+ EM2M3B 2367. 14.92 1413. 513. 175. 36.55
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HYDROGRAPH AT
+ EMF3 1144. 12.75 241. 79. 26. 1.49

DIVERSION TO
+ RETEM3 801. 12.42 100. 30. 10. 1.49

HYDROGRAPH AT
+ DIVEM3 1144. 12.75 175. 50. 17. 1.49

2 COMBINED AT
+ CPEMF3 2407. 14.83 1541. 550. 188. 38.04

ROUTED TO
+ EMF3RB 2407. 14.92 1537. 550. 188. 38.04

HYDROGRAPH AT
+ RITBAS 610. 12.08 37. 9. 3. 0.29

ROUTED TO
+ RITBAS 1. 12.92 1. 1. 1. 0.29

2 COMBINED AT
+ CPRITB 2407. 14.92 1537. 551. 188. 38.33

ROUTED TO
+ RBEMF4 2392. 15.08 1516. 550. 188. 38.33

HYDROGRAPH AT
+ R2 519. 12.67 86. 25. 8. 0.68

DIVERSION TO
+ RETR2 383. 12.42 33. 9. 3. 0.68

HYDROGRAPH AT
+ DIVR2 519. 12.67 59. 16. 5. 0.68

HYDROGRAPH AT
+ R3 301. 12.58 47. 14. 5. 0.41

DIVERSION TO
+ RETR3 301. 12.58 29. 8. 3. 0.41

HYDROGRAPH AT
+ DIVR3 241. 12.75 21. 6. 2. 0.41

2 COMBINED AT
+ CPR2R3 718. 12.75 79. 21. 7. 1.09

ROUTED TO
+ R2R3R6 331. 14.33 74. 21. 7. 1.09

HYDROGRAPH AT
+ R6 342. 12.67 52. 15. 5. 0.50

2 COMBINED AT
+ CPR6 338. 12.67 119. 35. 12. 1.59

ROUTED TO
+ R6R9 305. 14.67 118. 35. 12. 1.59

HYDROGRAPH AT
+ R9 733. 12.33 108. 36. 12. 0.59

DIVERSION TO
+ RETR9 733. 12.33 98. 27. 9. 0.59

HYDROGRAPH AT
+ DIVR9 102. 13.00 27. 9. 3. 0.59

2 COMBINED AT
+ CPR9 337. 13.00 142. 44. 15. 2.19

ROUTED TO
+ R9R11 303. 15.17 140. 44. 15. 2.19

HYDROGRAPH AT
+ R11 1022. 12.50 160. 51. 17. 0.99

DIVERSION TO
+ RETR11 1022. 12.50 124. 34. 11. 0.99

HYDROGRAPH AT
+ DIVR11 460. 12.83 55. 17. 6. 0.99

HYDROGRAPH AT
+ DRR5 13. 13.17 1. 0. 0. 0.72

HYDROGRAPH AT
+ R5 465. 12.50 61. 18. 6. 0.50

DIVERSION TO
+ RETR5 3. 5.00 2. 1. 0. 0.50

HYDROGRAPH AT
+ DIVR5 465. 12.50 61. 17. 6. 0.50

2 COMBINED AT
+ CPR5 463. 12.50 62. 18. 6. 1.22

ROUTED TO
+ R5R8 392. 12.83 62. 18. 6. 1.22
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HYDROGRAPH AT
+ R8 647. 12.42 101. 34. 11. 0.55

DIVERSION TO
+ RETR8 647. 12.42 91. 25. 8. 0.55

HYDROGRAPH AT
+ DIVR8 91. 13.08 25. 9. 3. 0.55

2 COMBINED AT
+ CPR8 392. 12.83 84. 26. 9. 1.77

ROUTED TO
+ R8R11 357. 13.25 82. 26. 9. 1.77

3 COMBINED AT
+ CPR11 714. 12.83 265. 83. 28. 4.95

ROUTED TO
+ R11R13 652. 13.75 262. 83. 28. 4.95

HYDROGRAPH AT
+ R13 612. 12.33 81. 27. 9. 0.50

DIVERSION TO
+ RETR13 612. 12.33 60. 17. 6. 0.50

HYDROGRAPH AT
+ DIVR13 362. 12.50 33. 10. 3. 0.50

2 COMBINED AT
+ CPR13 675. 13.75 285. 92. 31. 5.45

ROUTED TO
+ R13R16 640. 14.25 282. 92. 31. 5.45

HYDROGRAPH AT
+ R16 666. 12.25 92. 31. 10. 0.50

DIVERSION TO
+ RETR16 666. 12.25 66. 19. 6. 0.50

HYDROGRAPH AT
+ DIVR16 368. 12.50 40. 12. 4. 0.50

2 COMBINED AT
+ CPR16 661. 14.25 311. 102. 34. 5.95

ROUTED TO
+ R16R21 601. 15.25 306. 102. 34. 5.95

HYDROGRAPH AT
+ R21 649. 12.67 114. 35. 12. 0.84

DIVERSION TO
+ RETR21 333. 12.25 30. 9. 3. 0.84

HYDROGRAPH AT
+ DIVR21 649. 12.67 96. 26. 9. 0.84

HYDROGRAPH AT
+ R1 1164. 12.58 182. 56. 19. 1.45

DIVERSION TO
+ RETR1 1164. 12.58 182. 51. 17. 1.45

HYDROGRAPH AT
+ DIVR1 22. 15.08 17. 6. 2. 1.45

ROUTED TO
+ R1R4 18. 20.42 15. 6. 2. 1.45

HYDROGRAPH AT
+ R4 673. 12.58 86. 23. 8. 1.00

2 COMBINED AT
+ CPR4 660. 12.58 84. 27. 9. 2.45

ROUTED TO
+ R4R7 513. 13.08 84. 27. 9. 2.45

HYDROGRAPH AT
+ R7 823. 12.58 134. 42. 14. 1.00

DIVERSION TO
+ RETR7 823. 12.58 86. 24. 8. 1.00

HYDROGRAPH AT
+ DIVR7 624. 12.75 64. 18. 6. 1.00

2 COMBINED AT
+ CPR7 990. 12.75 142. 44. 15. 3.45

ROUTED TO
+ R7R10 853. 13.25 140. 44. 15. 3.45

HYDROGRAPH AT
+ R10 667. 12.83 139. 43. 14. 1.01

DIVERSION TO
+ RETR10 667. 12.83 129. 35. 12. 1.01

HYDROGRAPH AT
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+ DIVR10 110. 13.83 25. 8. 3. 1.01

2 COMBINED AT
+ CPR10 853. 13.25 160. 51. 17. 4.46

ROUTED TO
+ R10R12 725. 13.67 156. 51. 17. 4.46

HYDROGRAPH AT
+ R12 828. 12.17 101. 35. 12. 0.49

DIVERSION TO
+ RETR12 828. 12.17 71. 20. 7. 0.49

HYDROGRAPH AT
+ DIVR12 550. 12.33 47. 14. 5. 0.49

2 COMBINED AT
+ CPR12 764. 13.67 196. 64. 22. 4.95

ROUTED TO
+ R12R15 590. 14.67 188. 64. 22. 4.95

HYDROGRAPH AT
+ R15 528. 12.50 77. 24. 8. 0.56

DIVERSION TO
+ RETR15 477. 12.42 41. 12. 4. 0.56

HYDROGRAPH AT
+ DIVR15 528. 12.50 45. 13. 4. 0.56

2 COMBINED AT
+ CPR15 598. 14.67 220. 75. 25. 5.51

ROUTED TO
+ R15R18 564. 15.08 214. 75. 25. 5.51

HYDROGRAPH AT
+ R18 560. 12.67 104. 32. 11. 0.80

DIVERSION TO
+ RETR18 560. 12.67 94. 26. 9. 0.80

HYDROGRAPH AT
+ DIVR18 108. 13.50 21. 7. 2. 0.80

2 COMBINED AT
+ CPR18 572. 15.08 225. 79. 27. 6.30

ROUTED TO
+ R18R22 534. 15.58 221. 78. 27. 6.30

HYDROGRAPH AT
+ R22 689. 12.33 95. 31. 10. 0.57

DIVERSION TO
+ RETR22 689. 12.33 67. 19. 6. 0.57

HYDROGRAPH AT
+ DIVR22 432. 12.50 41. 12. 4. 0.57

HYDROGRAPH AT
+ R14 703. 12.25 88. 29. 10. 0.50

DIVERSION TO
+ RETR14 703. 12.25 60. 17. 6. 0.50

HYDROGRAPH AT
+ DIVR14 458. 12.42 41. 12. 4. 0.50

ROUTED TO
+ R14R17 220. 12.83 40. 12. 4. 0.50

HYDROGRAPH AT
+ R17 427. 12.58 73. 23. 8. 0.49

DIVERSION TO
+ RETR17 427. 12.58 55. 15. 5. 0.49

HYDROGRAPH AT
+ DIVR17 219. 12.83 27. 8. 3. 0.49

2 COMBINED AT
+ CPR17 436. 12.83 66. 20. 7. 0.99

ROUTED TO
+ R17R22 275. 13.25 63. 20. 7. 0.99

3 COMBINED AT
+ CPR22 575. 15.58 287. 105. 35. 7.87

ROUTED TO
+ R22R21 550. 15.92 283. 104. 35. 7.87

3 COMBINED AT
+ CPR21 838. 15.58 571. 208. 70. 14.65

ROUTED TO
+ R21R25 815. 15.83 559. 207. 70. 14.65

HYDROGRAPH AT
+ R25 378. 12.25 43. 14. 5. 0.28
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DIVERSION TO
+ RETR25 346. 12.17 25. 7. 2. 0.28

HYDROGRAPH AT
+ DIVR25 353. 12.33 23. 6. 2. 0.28

HYDROGRAPH AT
+ R20 482. 12.42 72. 24. 8. 0.50

DIVERSION TO
+ RETR20 482. 12.42 62. 17. 6. 0.50

HYDROGRAPH AT
+ DIVR20 103. 12.92 20. 6. 2. 0.50

ROUTED TO
+ R20R23 47. 13.75 18. 6. 2. 0.50

HYDROGRAPH AT
+ R23 608. 12.33 84. 28. 9. 0.50

DIVERSION TO
+ RETR23 608. 12.33 63. 18. 6. 0.50

HYDROGRAPH AT
+ DIVR23 309. 12.58 32. 10. 3. 0.50

2 COMBINED AT
+ CPR23 309. 12.58 49. 16. 5. 1.00

ROUTED TO
+ R23R25 135. 13.00 47. 16. 5. 1.00

3 COMBINED AT
+ CPR25 828. 15.83 590. 222. 75. 15.93

ROUTED TO
+ R25R24 827. 15.92 590. 222. 75. 15.93

HYDROGRAPH AT
+ R19 1566. 12.50 263. 88. 29. 1.53

DIVERSION TO
+ RETR19 1566. 12.50 194. 55. 18. 1.53

HYDROGRAPH AT
+ DIVR19 875. 12.75 110. 34. 11. 1.53

DIVERSION TO
+ DETR19 704. 12.75 36. 9. 3. 1.53

HYDROGRAPH AT
+ DIV19R 171. 12.67 74. 25. 8. 1.53

ROUTED TO
+ R19R24 160. 13.92 70. 25. 8. 1.53

HYDROGRAPH AT
+ R24 346. 12.33 48. 16. 5. 0.29

DIVERSION TO
+ RETR24 346. 12.33 36. 10. 3. 0.29

HYDROGRAPH AT
+ DIVR24 196. 12.58 19. 6. 2. 0.29

3 COMBINED AT
+ CPR24 865. 15.75 648. 245. 82. 17.75

ROUTED TO
+ R24EM4 860. 15.83 647. 245. 82. 17.75

HYDROGRAPH AT
+ EMF4 119. 12.08 7. 2. 1. 0.06

3 COMBINED AT
+ CPEMF4 2926. 15.17 1939. 721. 246. 55.93
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION E7STOR

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ............... 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 1566.55 0.00 12. 0. 0.00 0.00 0.00

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

1.00 1566.52 0.00 12. 0. 0.00 0.00 0.00

PLAN 3 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1566.00 1574.00 1574.00
STORAGE 0. 607. 607.
OUTFLOW 0. 104. 104.

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 1566.41 0.00 9. 0. 0.00 0.00 0.00

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 1566.28 0.00 6. 0. 0.00 0.00 0.00

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 1566.10 0.00 2. 0. 0.00 0.00 0.00

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 1566.01 0.00 0. 0. 0.00 0.00 0.00

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 1566.00 0.00 0. 0. 0.00 0.00 0.00

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 1566.00 0.00 0. 0. 0.00 0.00 0.00

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 1566.00 0.00 0. 0. 0.00 0.00 0.00
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION RITBAS

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.
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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 1311.84 0.00 18. 1. 0.00 12.92 0.00

PLAN 2 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.83 0.00 18. 1. 0.00 12.92 0.00

PLAN 3 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.81 0.00 18. 1. 0.00 12.92 0.00

PLAN 4 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.78 0.00 17. 1. 0.00 12.83 0.00

PLAN 5 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.74 0.00 16. 1. 0.00 12.75 0.00

PLAN 6 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.72 0.00 16. 1. 0.00 12.75 0.00

PLAN 7 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.71 0.00 16. 1. 0.00 12.75 0.00

PLAN 8 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.70 0.00 15. 1. 0.00 12.75 0.00

PLAN 9 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

File: C:\Users\p004524B\Documents\_PARSONS\PROJECTS\SR 24\__Hydrology\01 INT\24int050c.out 7/4/2016, 8:39:46 AM Page: 540

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 1311.69 0.00 15. 1. 0.00 12.75 0.00

*** NORMAL END OF HEC 1 ***
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1***************************************** ***************************************
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC 1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 04JUL16 TIME 08:42:05 * * (916) 756 1104 *
* * * *
***************************************** ***************************************

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC 1 KNOWN AS 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

1 HEC 1 INPUT PAGE 1

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

1 ID 24INT100C 100 YEAR, 24 hr Interim Conditions 2016 03 02
2 ID Copy of 24INT100 assumng concrete lined channel for the following routes
3 ID E5A14A, E1424A, E1424B, E247A1, E247A2 and E2726A.
4 ID by Parsons Corporation
5 ID
6 ID 2015 12 22 The model reflects interim drainage conditions for SR 24
7 ID and it is based on Mesa ADMPU with revisions reflecting development work
8 ID around the corridor.
9 ID
10 ID 2016 03 02 Modified to combine CPG19B to CPG22B as result of the Eastmar
11 ID Development. G19E26 was subsequently removed.
12 ID
13 ID 2016 07 04 Modified to include concrete lining for the SR 24 Channel.
14 ID
15 ID
16 ID *********************************************************************
17 ID FUTEMADMP24 20110519 EMADMPU 24 hr Future Conditions 20110519
18 ID Flood Control District of Maricopa County
19 ID 100 YEAR
20 ID 24 Hour Storm
21 ID Unit Hydrograph: S Graph
22 ID 08/05/2011
23 IT 5 0 0 2000
24 IN 15
25 IO 5

*DIAGRAM
*

26 JD 3.579 0.0001
27 PC 0.000 0.002 0.005 0.008 0.011 0.014 0.017 0.020 0.023 0.026
28 PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.060
29 PC 0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095 0.100 0.105
30 PC 0.110 0.115 0.120 0.126 0.133 0.140 0.147 0.155 0.163 0.172
31 PC 0.181 0.191 0.203 0.218 0.236 0.257 0.283 0.387 0.663 0.707
32 PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 0.834 0.842 0.849
33 PC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 0.908
34 PC 0.913 0.918 0.922 0.926 0.930 0.934 0.938 0.942 0.946 0.950
35 PC 0.953 0.956 0.959 0.962 0.965 0.968 0.971 0.974 0.977 0.980
36 PC 0.983 0.986 0.989 0.992 0.995 0.998 1.000
37 JD 3.561 1.0
38 JD 3.490 5.0
39 JD 3.400 10.0
40 JD 3.286 20.0
41 JD 3.221 30.0
42 JD 3.175 40.0
43 JD 3.139 50.0
44 JD 3.114 60.0

*
45 KK P1 BASIN
46 KM
47 KM Used the unit hydrograph for undeveloped conditions
48 KM by Parsons Corporation 2015 11
49 BA 0.387
50 LG 0.35 0.35 3.95 0.47 0
51 UI 0 29 29 99 134 162 189 226 301 369

1 HEC 1 INPUT PAGE 2

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

52 UI 298 248 210 175 144 108 65 50 45 29
53 UI 26 9 9 9 9 9 9 0 0 0
54 UI 0 0 0 0 0 0 0 0 0 0
55 UI 0 0 0 0 0 0 0 0 0 0

*
56 KM KK DIVP1 DIVERT
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WARNING ROUTED OUTFLOW ( 494.) 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 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 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 ( 490.) IS GREATER THAN MAXIMUM OUTFLOW ( 487.) IN STORAGE OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 491.) IS GREATER THAN MAXIMUM OUTFLOW ( 487.) IN STORAGE OUTFLOW TABLE
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO

1
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 PEAK AREA STAGE MAX STAGE

+ 6 HOUR 24 HOUR 72 HOUR

HYDROGRAPH AT
+ P1 244. 12.67 32. 8. 3. 0.39

DIVERSION TO
+ DRPFW 161. 12.67 17. 4. 1. 0.39

HYDROGRAPH AT
+ DP1PFW 83. 12.67 15. 4. 1. 0.39

ROUTED TO
+ P1P2 58. 14.50 15. 4. 1. 0.39

HYDROGRAPH AT
+ P2 326. 12.75 49. 12. 4. 0.58

2 COMBINED AT
+ CPP2 326. 12.75 65. 16. 5. 0.96

ROUTED TO
+ P2P4 310. 13.00 64. 16. 5. 0.96

HYDROGRAPH AT
+ P4 536. 12.50 79. 24. 8. 0.50

DIVERSION TO
+ RETP4 536. 12.50 79. 24. 8. 0.50

HYDROGRAPH AT
+ DIVP4 0. 0.00 0. 0. 0. 0.50

2 COMBINED AT
+ CPP4 310. 13.00 64. 16. 5. 1.46

ROUTED TO
+ P4P6 289. 13.25 64. 16. 5. 1.46

HYDROGRAPH AT
+ P6 456. 12.67 79. 24. 8. 0.50

DIVERSION TO
+ RETP6 456. 12.67 79. 24. 8. 0.50

HYDROGRAPH AT
+ DIVP6 0. 0.00 0. 0. 0. 0.50

2 COMBINED AT
+ CPP6 289. 13.25 64. 16. 5. 1.96

ROUTED TO
+ P6GM8 273. 13.42 63. 16. 5. 1.96

ROUTED TO
+ GM8G10 265. 13.58 63. 16. 5. 1.96

HYDROGRAPH AT
+ DRPFW 161. 12.67 17. 4. 1. 0.39

ROUTED TO
+ P1PFW 135. 12.83 17. 4. 1. 0.39

HYDROGRAPH AT
+ P3 242. 13.00 43. 11. 4. 0.52

2 COMBINED AT
+ CPP3 363. 12.92 60. 15. 5. 0.91
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ROUTED TO
+ P3P5 358. 13.00 60. 15. 5. 0.91

HYDROGRAPH AT
+ P5 268. 12.50 41. 12. 4. 0.25

DIVERSION TO
+ RETP5 268. 12.50 33. 9. 3. 0.25

HYDROGRAPH AT
+ DIVP5 121. 12.92 12. 4. 1. 0.25

2 COMBINED AT
+ CPP5 463. 12.92 71. 19. 6. 1.16

ROUTED TO
+ P5P7 447. 13.00 71. 19. 6. 1.16

HYDROGRAPH AT
+ P7 485. 12.50 74. 22. 7. 0.43

DIVERSION TO
+ RETP7 485. 12.50 58. 16. 5. 0.43

HYDROGRAPH AT
+ DIVP7 212. 12.92 22. 6. 2. 0.43

3 COMBINED AT
+ CPP7 586. 13.00 150. 40. 13. 3.17

ROUTED TO
+ P7GM14 569. 13.25 149. 40. 13. 3.17

HYDROGRAPH AT
+ GM1 435. 12.42 53. 14. 5. 0.34

HYDROGRAPH AT
+ GM2 1023. 12.33 130. 42. 14. 0.68

HYDROGRAPH AT
+ GM3 651. 12.08 69. 23. 8. 0.29

3 COMBINED AT
+ CPG123 1747. 12.17 250. 78. 26. 1.32

DIVERSION TO
+ RETG1 1747. 12.17 188. 51. 17. 1.32

HYDROGRAPH AT
+ DIVG1 847. 12.58 89. 26. 9. 1.32

ROUTED TO
+ GM1T5 640. 12.67 88. 26. 9. 1.32

HYDROGRAPH AT
+ GM5 349. 12.17 42. 13. 4. 0.18

DIVERSION TO
+ RETG5 325. 12.17 24. 7. 2. 0.18

HYDROGRAPH AT
+ DIVG5 334. 12.25 23. 7. 2. 0.18

2 COMBINED AT
+ CPG5 686. 12.67 109. 33. 11. 1.49

ROUTED TO
+ GM5T7 571. 12.92 107. 33. 11. 1.49

HYDROGRAPH AT
+ GM6 777. 12.17 73. 22. 7. 0.37

DIVERSION TO
+ RETG6 777. 12.17 50. 14. 5. 0.37

HYDROGRAPH AT
+ DIVG6 552. 12.25 30. 9. 3. 0.37

HYDROGRAPH AT
+ GM7 290. 12.33 32. 9. 3. 0.22

DIVERSION TO
+ RETG7 290. 12.33 28. 7. 2. 0.22

HYDROGRAPH AT
+ DIVG7 71. 12.75 5. 2. 1. 0.22

2 COMBINED AT
+ CPG7A 552. 12.25 36. 10. 3. 0.58

2 COMBINED AT
+ CPG7B 633. 12.92 139. 42. 14. 2.08

ROUTED TO
+ GM7T9 585. 13.00 137. 42. 14. 2.08

HYDROGRAPH AT
+ GM8 798. 12.33 100. 32. 11. 0.56

DIVERSION TO
+ RETG8 798. 12.33 73. 20. 7. 0.56

HYDROGRAPH AT
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+ DIVG8 516. 12.50 38. 11. 4. 0.56

HYDROGRAPH AT
+ GM9 177. 12.17 13. 4. 1. 0.09

DIVERSION TO
+ RETG9 177. 12.17 13. 3. 1. 0.09

HYDROGRAPH AT
+ DIVG9 5. 12.75 2. 1. 0. 0.09

2 COMBINED AT
+ CPG9A 516. 12.50 40. 12. 4. 0.65

HYDROGRAPH AT
+ GM10 409. 12.33 53. 16. 5. 0.28

DIVERSION TO
+ RETG10 409. 12.33 32. 9. 3. 0.28

HYDROGRAPH AT
+ DIVG10 329. 12.42 26. 7. 2. 0.28

HYDROGRAPH AT
+ GM11 108. 12.25 10. 3. 1. 0.08

DIVERSION TO
+ RETG11 108. 12.25 10. 3. 1. 0.08

HYDROGRAPH AT
+ DIVG11 4. 13.33 1. 1. 0. 0.08

2 COMBINED AT
+ CPG11 329. 12.42 28. 8. 3. 0.36

3 COMBINED AT
+ CPG9B 946. 12.50 198. 60. 20. 3.08

ROUTED TO
+ GM9T14 723. 12.75 195. 60. 20. 3.08

HYDROGRAPH AT
+ GM12 275. 12.08 29. 10. 3. 0.12

DIVERSION TO
+ RETG12 217. 12.00 16. 5. 2. 0.12

HYDROGRAPH AT
+ DIVG12 255. 12.17 17. 5. 2. 0.12

ROUTED TO
+ G12T13 130. 12.33 17. 5. 2. 0.12

HYDROGRAPH AT
+ GM13 596. 12.08 55. 18. 6. 0.29

DIVERSION TO
+ RETG13 596. 12.08 41. 11. 4. 0.29

HYDROGRAPH AT
+ DIVG13 376. 12.25 21. 6. 2. 0.29

2 COMBINED AT
+ CPG13 471. 12.25 38. 11. 4. 0.41

ROUTED TO
+ G13T14 366. 12.33 38. 11. 4. 0.41

HYDROGRAPH AT
+ GM14 678. 12.17 67. 22. 7. 0.35

DIVERSION TO
+ RETG14 676. 12.17 46. 13. 4. 0.35

HYDROGRAPH AT
+ DIVG14 546. 12.25 31. 9. 3. 0.35

2 COMBINED AT
+ CPG14A 708. 12.25 69. 21. 7. 0.76

2 COMBINED AT
+ CPG14B 849. 12.75 256. 80. 27. 3.84

2 COMBINED AT
+ CPG14C 1156. 13.25 379. 113. 38. 7.01

ROUTED TO
+ G14E26 1151. 13.25 379. 113. 38. 7.01

HYDROGRAPH AT
+ E1 472. 12.83 73. 18. 6. 0.89

DIVERSION TO
+ DRE2 383. 12.83 56. 14. 5. 0.89

HYDROGRAPH AT
+ DE1S 88. 12.83 18. 4. 1. 0.89

ROUTED TO
+ E1E10 55. 15.00 18. 4. 1. 0.89

HYDROGRAPH AT
+ E10 411. 12.92 68. 17. 6. 0.82
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2 COMBINED AT
+ CPE10 435. 12.92 85. 21. 7. 1.71

ROUTED TO
+ E10E17 402. 13.08 84. 21. 7. 1.71

HYDROGRAPH AT
+ E17 287. 12.50 41. 13. 4. 0.27

DIVERSION TO
+ RETE17 287. 12.50 34. 9. 3. 0.27

HYDROGRAPH AT
+ DIVE17 123. 12.83 11. 3. 1. 0.27

2 COMBINED AT
+ CPE17 452. 13.08 95. 24. 8. 1.98

ROUTED TO
+ E17E21 433. 13.25 94. 24. 8. 1.98

HYDROGRAPH AT
+ E21 341. 12.50 51. 15. 5. 0.31

DIVERSION TO
+ RETE21 341. 12.50 38. 10. 3. 0.31

HYDROGRAPH AT
+ DIVE21 175. 12.83 17. 5. 2. 0.31

2 COMBINED AT
+ CPE21A 474. 13.25 110. 29. 10. 2.29

ROUTED TO
+ E21G20 465. 13.25 110. 29. 10. 2.29

HYDROGRAPH AT
+ DRE2 383. 12.83 56. 14. 5. 0.89

ROUTED TO
+ RTE1E2 316. 13.17 56. 14. 5. 0.89

HYDROGRAPH AT
+ E2 409. 12.92 68. 17. 6. 0.78

2 COMBINED AT
+ CPE2 627. 13.00 122. 31. 10. 1.67

DIVERSION TO
+ DRE3 408. 13.00 60. 15. 5. 1.67

HYDROGRAPH AT
+ DE2S 219. 13.00 62. 16. 5. 1.67

ROUTED TO
+ E2E11 173. 15.83 62. 16. 5. 1.67

HYDROGRAPH AT
+ E11 318. 12.83 50. 12. 4. 0.60

2 COMBINED AT
+ CPE11 311. 12.83 100. 28. 9. 2.27

ROUTED TO
+ E11E18 236. 13.58 97. 28. 9. 2.27

HYDROGRAPH AT
+ E18 320. 12.33 36. 10. 3. 0.22

DIVERSION TO
+ RETE18 1. 4.17 1. 0. 0. 0.22

HYDROGRAPH AT
+ DIVE18 320. 12.33 36. 10. 3. 0.22

2 COMBINED AT
+ CPE18 316. 12.33 118. 37. 12. 2.49

ROUTED TO
+ E18E21 287. 12.50 117. 37. 12. 2.49

2 COMBINED AT
+ CPE21B 576. 13.50 223. 66. 22. 3.90

ROUTED TO
+ G20G21 573. 13.58 221. 66. 22. 3.90

HYDROGRAPH AT
+ DRE3 408. 13.00 60. 15. 5. 1.67

ROUTED TO
+ RTE2E3 365. 13.33 60. 15. 5. 1.67

HYDROGRAPH AT
+ E3 935. 13.25 209. 52. 17. 2.23

2 COMBINED AT
+ E2SE3 1259. 13.25 264. 66. 22. 3.90

DIVERSION TO
+ DRE4N 804. 13.25 125. 31. 10. 3.90
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HYDROGRAPH AT
+ DE3S 455. 13.25 139. 35. 12. 3.90

ROUTED TO
+ E3E12 401. 14.50 139. 35. 12. 3.90

HYDROGRAPH AT
+ E12 318. 12.92 55. 14. 5. 0.57

2 COMBINED AT
+ CPE12 546. 12.92 191. 48. 16. 4.47

ROUTED TO
+ E12E19 486. 13.67 191. 48. 16. 4.47

HYDROGRAPH AT
+ E19 234. 12.25 23. 6. 2. 0.14

2 COMBINED AT
+ CPE19 488. 13.67 212. 54. 18. 4.61

ROUTED TO
+ E1922E 467. 14.00 212. 54. 18. 4.61

HYDROGRAPH AT
+ 22E 149. 12.25 15. 4. 1. 0.09

HYDROGRAPH AT
+ E20 159. 12.50 20. 5. 2. 0.17

ROUTED TO
+ E2022E 129. 12.75 20. 5. 2. 0.17

3 COMBINED AT
+ CP22E 472. 14.00 245. 63. 21. 4.87

ROUTED TO
+ 22EE22 465. 14.17 245. 63. 21. 4.87

HYDROGRAPH AT
+ E22 223. 12.67 33. 8. 3. 0.16

3 COMBINED AT
+ CPE22 940. 13.83 477. 133. 44. 7.25

ROUTED TO
+ E22G22 931. 14.00 473. 133. 44. 7.25

HYDROGRAPH AT
+ GM21 379. 12.25 50. 17. 6. 0.21

DIVERSION TO
+ RETG21 360. 12.17 30. 9. 3. 0.21

HYDROGRAPH AT
+ DIVG21 347. 12.33 28. 8. 3. 0.21

ROUTED TO
+ G21T22 298. 12.42 28. 8. 3. 0.21

HYDROGRAPH AT
+ GM22 208. 12.17 24. 8. 3. 0.09

DIVERSION TO
+ RETG22 199. 12.08 14. 4. 1. 0.09

HYDROGRAPH AT
+ DIVG22 177. 12.17 13. 4. 1. 0.09

2 COMBINED AT
+ CPG22A 347. 12.42 41. 12. 4. 0.31

HYDROGRAPH AT
+ GM16 93. 12.33 12. 4. 1. 0.07

DIVERSION TO
+ RETG16 93. 12.33 9. 2. 1. 0.07

HYDROGRAPH AT
+ DIVG16 42. 12.58 4. 1. 0. 0.07

ROUTED TO
+ G16T19 29. 12.75 4. 1. 0. 0.07

HYDROGRAPH AT
+ GM18 274. 12.25 31. 10. 3. 0.17

DIVERSION TO
+ RETG18 274. 12.25 23. 6. 2. 0.17

HYDROGRAPH AT
+ DIVG18 178. 12.42 12. 4. 1. 0.17

2 COMBINED AT
+ CPG18 178. 12.42 16. 5. 2. 0.24

HYDROGRAPH AT
+ GM19 174. 12.17 15. 4. 1. 0.09

DIVERSION TO
+ RETG19 174. 12.17 11. 3. 1. 0.09

HYDROGRAPH AT
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+ DIVG19 77. 12.33 5. 1. 0. 0.09

2 COMBINED AT
+ CPG19A 218. 12.42 21. 6. 2. 0.33

HYDROGRAPH AT
+ GM20 359. 12.17 39. 12. 4. 0.18

DIVERSION TO
+ RETG20 359. 12.17 27. 7. 2. 0.18

HYDROGRAPH AT
+ DIVG20 244. 12.33 16. 5. 2. 0.18

2 COMBINED AT
+ CPG19B 368. 12.42 37. 11. 4. 0.51

3 COMBINED AT
+ CPG22B 970. 14.00 536. 153. 51. 8.06

ROUTED TO
+ G22E26 940. 14.33 534. 153. 51. 8.06

HYDROGRAPH AT
+ DRE4N 804. 13.25 125. 31. 10. 3.90

ROUTED TO
+ RTE3E4 750. 13.42 125. 31. 10. 3.90

HYDROGRAPH AT
+ E4N 154. 12.92 25. 6. 2. 0.31

2 COMBINED AT
+ CPE4N 813. 13.42 149. 37. 12. 4.21

DIVERSION TO
+ DRE4 651. 13.42 110. 27. 9. 4.21

HYDROGRAPH AT
+ DE4NS 162. 13.42 40. 10. 3. 4.21

ROUTED TO
+ E4NE13 131. 15.33 40. 10. 3. 4.21

HYDROGRAPH AT
+ E13 284. 12.83 48. 12. 4. 0.48

2 COMBINED AT
+ CPE13 275. 12.83 86. 22. 7. 4.69

ROUTED TO
+ E13E24 190. 13.92 85. 22. 7. 4.69

HYDROGRAPH AT
+ DRE4 651. 13.42 110. 27. 9. 4.21

ROUTED TO
+ RTE4E4 515. 14.25 109. 27. 9. 4.21

HYDROGRAPH AT
+ E4 462. 13.25 103. 26. 9. 1.20

2 COMBINED AT
+ CPE4 645. 14.17 205. 51. 17. 5.41

DIVERSION TO
+ DRE5 630. 14.17 198. 49. 16. 5.41

HYDROGRAPH AT
+ DE4S 15. 14.17 8. 2. 1. 5.41

ROUTED TO
+ E4E14A 14. 15.17 8. 2. 1. 5.41

HYDROGRAPH AT
+ E14A 170. 12.75 26. 6. 2. 0.48

HYDROGRAPH AT
+ E6A 740. 13.25 226. 74. 25. 0.58

ROUTED TO
+ E6AE5A 709. 13.50 226. 74. 25. 0.58

HYDROGRAPH AT
+ DRE5 630. 14.17 198. 49. 16. 5.41

ROUTED TO
+ RTE4E5 583. 14.42 197. 49. 16. 5.41

HYDROGRAPH AT
+ E5A 537. 13.25 118. 29. 10. 1.14

2 COMBINED AT
+ CPE5A1 792. 13.33 303. 76. 25. 6.55

2 COMBINED AT
+ CPE5A2 1432. 13.42 516. 147. 49. 7.13

ROUTED TO
+ E5A14A 1424. 13.58 516. 147. 49. 7.13

3 COMBINED AT
+ CPE14A 1445. 13.58 545. 154. 52. 7.61
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ROUTED TO
+ E1424A 1440. 13.58 545. 154. 52. 7.61

ROUTED TO
+ E1424B 1440. 13.67 544. 154. 52. 7.61

HYDROGRAPH AT
+ E24A 812. 12.33 110. 36. 12. 0.53

DIVERSION TO
+ RET24A 807. 12.25 70. 20. 7. 0.53

HYDROGRAPH AT
+ DIV24A 704. 12.42 55. 16. 5. 0.53

3 COMBINED AT
+ CP24A 1637. 13.67 670. 188. 63. 8.62

ROUTED TO
+ E247A1 1630. 13.83 669. 188. 63. 8.62

HYDROGRAPH AT
+ E27A 647. 12.50 115. 37. 12. 0.54

DIVERSION TO
+ RET27A 647. 12.50 76. 21. 7. 0.54

HYDROGRAPH AT
+ DIV27A 478. 12.75 54. 16. 5. 0.54

3 COMBINED AT
+ CPE27A 2452. 13.83 1202. 342. 114. 12.81

ROUTED TO
+ E247A2 2448. 13.92 1201. 342. 114. 12.81

ROUTED TO
+ E2726A 2442. 14.00 1199. 342. 114. 12.81

HYDROGRAPH AT
+ E26A 1093. 12.50 181. 58. 19. 0.87

DIVERSION TO
+ RET26A 1093. 12.50 119. 33. 11. 0.87

HYDROGRAPH AT
+ DIV26A 843. 12.67 84. 24. 8. 0.87

2 COMBINED AT
+ SR24EL 2479. 14.00 1260. 360. 120. 13.68

DIVERSION TO
+ 1650UP 829. 14.00 190. 47. 16. 13.68

HYDROGRAPH AT
+ 802ELS 1650. 12.92 1070. 312. 104. 13.68

HYDROGRAPH AT
+ GM17 174. 12.17 18. 6. 2. 0.10

DIVERSION TO
+ RETG17 174. 12.17 18. 6. 2. 0.10

HYDROGRAPH AT
+ DIVG17 0. 0.00 0. 0. 0. 0.10

ROUTED TO
+ G17E26 0. 0.00 0. 0. 0. 0.10

3 COMBINED AT
+ CPE26A 2483. 13.42 1355. 403. 134. 20.80

ROUTED TO
+ 80233B 2464. 13.50 1353. 402. 134. 20.80

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
+ E6B 2187. 12.58 400. 132. 44. 1.95

DIVERSION TO
+ RETE6B 2187. 12.58 326. 91. 30. 1.95

HYDROGRAPH AT
+ DIVE6B 897. 13.00 131. 41. 14. 1.95

HYDROGRAPH AT
+ E8 901. 12.75 180. 57. 19. 1.10
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DIVERSION TO
+ RETE8 901. 12.75 149. 41. 14. 1.10

HYDROGRAPH AT
+ DIVE8 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 497. 13.58 165. 55. 18. 3.05

HYDROGRAPH AT
+ E15 1096. 12.33 154. 51. 17. 0.78

DIVERSION TO
+ RETE15 1096. 12.33 122. 34. 11. 0.78

HYDROGRAPH AT
+ DIVE15 431. 12.67 54. 17. 6. 0.78

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. 0.72

DIVERSION TO
+ RETE9 968. 12.42 118. 33. 11. 0.72

HYDROGRAPH AT
+ DIVE9 372. 12.75 49. 15. 5. 0.72

2 COMBINED AT
+ CPE9 372. 12.75 52. 16. 5. 0.72

DIVERSION TO
+ DRR5 196. 12.75 9. 2. 1. 0.72

HYDROGRAPH AT
+ DE9S 177. 12.75 43. 14. 5. 0.72

ROUTED TO
+ E9E16 122. 13.25 42. 14. 5. 0.72

HYDROGRAPH AT
+ E16 582. 12.33 79. 26. 9. 0.40

DIVERSION TO
+ RETE16 582. 12.33 64. 18. 6. 0.40

HYDROGRAPH AT
+ DIVE16 213. 12.58 26. 8. 3. 0.40

2 COMBINED AT
+ CPE16 201. 12.58 66. 22. 7. 1.12

ROUTED TO
+ E16E15 189. 12.83 66. 22. 7. 1.12

3 COMBINED AT
+ CPE15 689. 13.58 263. 90. 30. 4.95

ROUTED TO
+ E1524B 621. 13.83 260. 90. 30. 4.95

HYDROGRAPH AT
+ E5B 447. 12.25 57. 19. 6. 0.29

DIVERSION TO
+ RETE5B 447. 12.25 45. 13. 4. 0.29

HYDROGRAPH AT
+ DIVE5B 204. 12.50 21. 7. 2. 0.29

ROUTED TO
+ E5E14B 89. 12.92 20. 7. 2. 0.29

HYDROGRAPH AT
+ E14B 884. 12.25 109. 36. 12. 0.53

DIVERSION TO
+ RET14B 884. 12.25 88. 24. 8. 0.53

HYDROGRAPH AT
+ DIV14B 372. 12.50 37. 12. 4. 0.53

2 COMBINED AT
+ CP14B 371. 12.50 57. 18. 6. 0.81

ROUTED TO

File: C:\Users\p004524B\Documents\_PARSONS\PROJECTS\SR 24\__Hydrology\01 INT\24int100c.out 7/4/2016, 8:42:11 AM Page: 548

+ E14E24 180. 13.00 55. 18. 6. 0.81

HYDROGRAPH AT
+ E24B 788. 12.25 100. 32. 11. 0.46

DIVERSION TO
+ RET24B 788. 12.25 70. 20. 7. 0.46

HYDROGRAPH AT
+ DIV24B 572. 12.42 43. 13. 4. 0.46

3 COMBINED AT
+ CPE24B 697. 13.83 328. 116. 39. 6.23

ROUTED TO
+ E24E28 660. 14.17 324. 116. 39. 6.23

HYDROGRAPH AT
+ E28B 773. 12.42 116. 37. 12. 0.54

DIVERSION TO
+ RET28B 773. 12.42 76. 21. 7. 0.54

HYDROGRAPH AT
+ DIV28B 555. 12.58 54. 16. 5. 0.54

2 COMBINED AT
+ CPE28B 676. 14.17 362. 129. 43. 6.77

ROUTED TO
+ E28E31 650. 14.42 356. 129. 43. 6.77

HYDROGRAPH AT
+ E25 1038. 12.50 184. 60. 20. 0.93

DIVERSION TO
+ RETE25 1038. 12.50 184. 56. 19. 0.93

HYDROGRAPH AT
+ DIVE25 23. 18.08 16. 4. 1. 0.93

ROUTED TO
+ E25E29 20. 19.75 16. 4. 1. 0.93

HYDROGRAPH AT
+ E29 1237. 12.50 203. 66. 22. 1.00

DIVERSION TO
+ RETE29 1237. 12.50 132. 37. 12. 1.00

HYDROGRAPH AT
+ DIVE29 906. 12.67 99. 29. 10. 1.00

2 COMBINED AT
+ CPE29 897. 12.67 96. 32. 11. 1.93

ROUTED TO
+ E29E31 573. 13.00 94. 32. 11. 1.93

HYDROGRAPH AT
+ E32 404. 12.25 48. 16. 5. 0.25

DIVERSION TO
+ RETE32 394. 12.17 30. 9. 3. 0.25

HYDROGRAPH AT
+ DIVE32 344. 12.33 25. 7. 2. 0.25

ROUTED TO
+ E32E31 155. 12.75 24. 7. 2. 0.25

HYDROGRAPH AT
+ E31 964. 12.42 157. 52. 17. 0.81

DIVERSION TO
+ RETE31 964. 12.42 100. 28. 9. 0.81

HYDROGRAPH AT
+ DIVE31 835. 12.58 79. 23. 8. 0.81

4 COMBINED AT
+ CPE31 1095. 13.00 501. 177. 59. 9.76

ROUTED TO
+ E31E30 963. 13.42 489. 177. 59. 9.76

HYDROGRAPH AT
+ E30B 844. 12.83 186. 58. 19. 0.88

DIVERSION TO
+ RET30B 844. 12.83 122. 34. 11. 0.88

HYDROGRAPH AT
+ DIV30B 619. 13.08 84. 24. 8. 0.88

2 COMBINED AT
+ CPE30 1307. 13.33 553. 195. 65. 10.64

ROUTED TO
+ E30E26 1282. 13.42 550. 195. 65. 10.64

HYDROGRAPH AT
+ E26B 415. 12.33 56. 18. 6. 0.26

File: C:\Users\p004524B\Documents\_PARSONS\PROJECTS\SR 24\__Hydrology\01 INT\24int100c.out 7/4/2016, 8:42:11 AM Page: 549



DIVERSION TO
+ RET26B 415. 12.33 37. 10. 3. 0.26

HYDROGRAPH AT
+ DIV26B 280. 12.50 26. 7. 2. 0.26

2 COMBINED AT
+ CPE26 1299. 13.42 556. 201. 67. 10.90

ROUTED TO
+ E26E33 1157. 13.83 546. 200. 67. 10.90

HYDROGRAPH AT
+ E33B 1304. 12.33 183. 59. 20. 0.85

DIVERSION TO
+ RET33B 1304. 12.33 120. 34. 11. 0.85

HYDROGRAPH AT
+ DIV33B 972. 12.50 86. 25. 8. 0.85

3 COMBINED AT
+ CPE33B 3181. 13.92 1742. 569. 191. 32.54

ROUTED TO
+ E33P9A 3156. 14.00 1737. 568. 191. 32.54

ROUTED TO
+ E33P9B 3112. 14.08 1731. 568. 191. 32.54

HYDROGRAPH AT
+ P9 1513. 12.42 268. 90. 30. 1.12

DIVERSION TO
+ RETP9 137. 11.50 53. 18. 6. 1.12

HYDROGRAPH AT
+ DIVP9 1513. 12.42 255. 72. 24. 1.12

2 COMBINED AT
+ CPP9 3183. 14.08 1857. 628. 210. 33.67

ROUTED TO
+ P9EMF1 3146. 14.25 1850. 628. 210. 33.67

HYDROGRAPH AT
+ EMF1B 1442. 12.42 233. 76. 25. 1.04

DIVERSION TO
+ REMF1B 1442. 12.42 152. 43. 14. 1.04

HYDROGRAPH AT
+ DEMF1B 1142. 12.58 114. 34. 11. 1.04

2 COMBINED AT
+ CPEMF1 3195. 14.25 1925. 651. 218. 34.70

ROUTED TO
+ EM1EM2 3194. 14.33 1924. 651. 218. 34.70

HYDROGRAPH AT
+ EMF2 1610. 12.83 393. 130. 43. 1.85

DIVERSION TO
+ RETEM2 1532. 12.83 195. 49. 16. 1.85

HYDROGRAPH AT
+ DIVEM2 1181. 13.17 198. 81. 27. 1.85

2 COMBINED AT
+ CPEMF2 3350. 14.33 2056. 704. 239. 36.55

ROUTED TO
+ EM2M3A 3338. 14.42 2053. 704. 239. 36.55

ROUTED TO
+ EM2M3B 3329. 14.42 2050. 704. 239. 36.55

HYDROGRAPH AT
+ EMF3 1324. 12.75 277. 91. 30. 1.49

DIVERSION TO
+ RETEM3 812. 12.33 98. 30. 10. 1.49

HYDROGRAPH AT
+ DIVEM3 1324. 12.75 218. 61. 20. 1.49

2 COMBINED AT
+ CPEMF3 3391. 14.42 2207. 751. 255. 38.04

ROUTED TO
+ EMF3RB 3388. 14.50 2204. 751. 255. 38.04

HYDROGRAPH AT
+ RITBAS 693. 12.08 44. 11. 4. 0.29

ROUTED TO
+ RITBAS 1. 12.92 1. 1. 1. 0.29

2 COMBINED AT
+ CPRITB 3388. 14.50 2204. 751. 256. 38.33
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ROUTED TO
+ RBEMF4 3352. 14.67 2179. 751. 255. 38.33

HYDROGRAPH AT
+ R2 612. 12.67 101. 29. 10. 0.68

DIVERSION TO
+ RETR2 398. 12.33 33. 9. 3. 0.68

HYDROGRAPH AT
+ DIVR2 612. 12.67 76. 20. 7. 0.68

HYDROGRAPH AT
+ R3 358. 12.58 55. 16. 5. 0.41

DIVERSION TO
+ RETR3 330. 12.50 29. 8. 3. 0.41

HYDROGRAPH AT
+ DIVR3 352. 12.67 30. 8. 3. 0.41

2 COMBINED AT
+ CPR2R3 962. 12.67 105. 28. 9. 1.09

ROUTED TO
+ R2R3R6 467. 14.17 100. 28. 9. 1.09

HYDROGRAPH AT
+ R6 409. 12.67 62. 18. 6. 0.50

2 COMBINED AT
+ CPR6 470. 14.25 155. 45. 15. 1.59

ROUTED TO
+ R6R9 434. 14.58 154. 45. 15. 1.59

HYDROGRAPH AT
+ R9 840. 12.33 123. 41. 14. 0.59

DIVERSION TO
+ RETR9 840. 12.33 97. 27. 9. 0.59

HYDROGRAPH AT
+ DIVR9 351. 12.67 45. 14. 5. 0.59

2 COMBINED AT
+ CPR9 609. 12.67 195. 58. 20. 2.19

ROUTED TO
+ R9R11 476. 13.25 194. 58. 20. 2.19

HYDROGRAPH AT
+ R11 1179. 12.50 184. 58. 19. 0.99

DIVERSION TO
+ RETR11 1179. 12.50 123. 34. 11. 0.99

HYDROGRAPH AT
+ DIVR11 859. 12.67 83. 24. 8. 0.99

HYDROGRAPH AT
+ DRR5 196. 12.75 9. 2. 1. 0.72

HYDROGRAPH AT
+ R5 546. 12.50 72. 21. 7. 0.50

DIVERSION TO
+ RETR5 4. 4.67 2. 1. 0. 0.50

HYDROGRAPH AT
+ DIVR5 546. 12.50 72. 21. 7. 0.50

2 COMBINED AT
+ CPR5 544. 12.50 81. 23. 8. 1.22

ROUTED TO
+ R5R8 470. 12.92 81. 23. 8. 1.22

HYDROGRAPH AT
+ R8 741. 12.42 115. 39. 13. 0.55

DIVERSION TO
+ RETR8 741. 12.42 91. 25. 8. 0.55

HYDROGRAPH AT
+ DIVR8 366. 12.67 42. 13. 4. 0.55

2 COMBINED AT
+ CPR8 721. 12.67 119. 35. 12. 1.77

ROUTED TO
+ R8R11 581. 13.33 118. 35. 12. 1.77

3 COMBINED AT
+ CPR11 1147. 13.25 379. 114. 38. 4.95

ROUTED TO
+ R11R13 1049. 13.75 376. 114. 38. 4.95

HYDROGRAPH AT
+ R13 708. 12.33 94. 31. 10. 0.50

DIVERSION TO
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+ RETR13 705. 12.25 60. 17. 6. 0.50

HYDROGRAPH AT
+ DIVR13 599. 12.42 48. 14. 5. 0.50

2 COMBINED AT
+ CPR13 1071. 13.75 412. 126. 42. 5.45

ROUTED TO
+ R13R16 1005. 14.25 409. 126. 42. 5.45

HYDROGRAPH AT
+ R16 765. 12.25 105. 35. 12. 0.50

DIVERSION TO
+ RETR16 765. 12.25 65. 19. 6. 0.50

HYDROGRAPH AT
+ DIVR16 604. 12.42 56. 17. 6. 0.50

2 COMBINED AT
+ CPR16 1024. 14.25 452. 141. 47. 5.95

ROUTED TO
+ R16R21 925. 15.33 445. 141. 47. 5.95

HYDROGRAPH AT
+ R21 757. 12.67 133. 41. 14. 0.84

DIVERSION TO
+ RETR21 305. 12.17 30. 9. 3. 0.84

HYDROGRAPH AT
+ DIVR21 757. 12.67 117. 32. 11. 0.84

HYDROGRAPH AT
+ R1 1372. 12.58 214. 66. 22. 1.45

DIVERSION TO
+ RETR1 1372. 12.58 187. 51. 17. 1.45

HYDROGRAPH AT
+ DIVR1 308. 13.08 48. 15. 5. 1.45

ROUTED TO
+ R1R4 108. 15.25 42. 15. 5. 1.45

HYDROGRAPH AT
+ R4 817. 12.58 106. 28. 9. 1.00

2 COMBINED AT
+ CPR4 802. 12.58 131. 41. 14. 2.45

ROUTED TO
+ R4R7 621. 13.08 130. 41. 14. 2.45

HYDROGRAPH AT
+ R7 965. 12.58 157. 49. 16. 1.00

DIVERSION TO
+ RETR7 938. 12.50 85. 24. 8. 1.00

HYDROGRAPH AT
+ DIVR7 890. 12.67 89. 25. 8. 1.00

2 COMBINED AT
+ CPR7 1259. 12.67 213. 65. 22. 3.45

ROUTED TO
+ R7R10 1040. 13.33 209. 65. 22. 3.45

HYDROGRAPH AT
+ R10 781. 12.83 161. 50. 17. 1.01

DIVERSION TO
+ RETR10 781. 12.83 129. 35. 12. 1.01

HYDROGRAPH AT
+ DIVR10 358. 13.33 50. 15. 5. 1.01

2 COMBINED AT
+ CPR10 1384. 13.33 252. 78. 26. 4.46

ROUTED TO
+ R10R12 1124. 13.67 247. 78. 26. 4.46

HYDROGRAPH AT
+ R12 939. 12.17 114. 39. 13. 0.49

DIVERSION TO
+ RETR12 850. 12.17 70. 20. 7. 0.49

HYDROGRAPH AT
+ DIVR12 887. 12.25 64. 19. 6. 0.49

2 COMBINED AT
+ CPR12 1165. 13.67 297. 96. 32. 4.95

ROUTED TO
+ R12R15 949. 14.58 284. 96. 32. 4.95

HYDROGRAPH AT
+ R15 616. 12.50 90. 28. 9. 0.56
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DIVERSION TO
+ RETR15 537. 12.33 40. 12. 4. 0.56

HYDROGRAPH AT
+ DIVR15 616. 12.50 60. 17. 6. 0.56

2 COMBINED AT
+ CPR15 953. 14.58 323. 111. 37. 5.51

ROUTED TO
+ R15R18 901. 15.00 315. 110. 37. 5.51

HYDROGRAPH AT
+ R18 661. 12.67 122. 38. 13. 0.80

DIVERSION TO
+ RETR18 661. 12.67 94. 26. 9. 0.80

HYDROGRAPH AT
+ DIVR18 354. 13.08 40. 12. 4. 0.80

2 COMBINED AT
+ CPR18 907. 15.00 344. 119. 40. 6.30

ROUTED TO
+ R18R22 852. 15.42 338. 119. 40. 6.30

HYDROGRAPH AT
+ R22 794. 12.33 109. 36. 12. 0.57

DIVERSION TO
+ RETR22 794. 12.33 67. 19. 6. 0.57

HYDROGRAPH AT
+ DIVR22 723. 12.42 58. 17. 6. 0.57

HYDROGRAPH AT
+ R14 806. 12.25 101. 34. 11. 0.50

DIVERSION TO
+ RETR14 751. 12.17 59. 17. 6. 0.50

HYDROGRAPH AT
+ DIVR14 746. 12.33 56. 17. 6. 0.50

ROUTED TO
+ R14R17 370. 12.75 55. 17. 6. 0.50

HYDROGRAPH AT
+ R17 497. 12.58 84. 27. 9. 0.49

DIVERSION TO
+ RETR17 497. 12.58 55. 15. 5. 0.49

HYDROGRAPH AT
+ DIVR17 360. 12.75 40. 12. 4. 0.49

2 COMBINED AT
+ CPR17 729. 12.75 94. 28. 9. 0.99

ROUTED TO
+ R17R22 519. 13.08 91. 28. 9. 0.99

3 COMBINED AT
+ CPR22 893. 15.42 444. 157. 53. 7.87

ROUTED TO
+ R22R21 857. 15.67 436. 156. 53. 7.87

3 COMBINED AT
+ CPR21 1519. 15.58 870. 299. 101. 14.65

ROUTED TO
+ R21R25 1466. 15.92 859. 298. 101. 14.65

HYDROGRAPH AT
+ R25 436. 12.25 49. 16. 5. 0.28

DIVERSION TO
+ RETR25 402. 12.17 25. 7. 2. 0.28

HYDROGRAPH AT
+ DIVR25 406. 12.33 30. 8. 3. 0.28

HYDROGRAPH AT
+ R20 562. 12.42 82. 27. 9. 0.50

DIVERSION TO
+ RETR20 562. 12.42 62. 17. 6. 0.50

HYDROGRAPH AT
+ DIVR20 296. 12.67 32. 10. 3. 0.50

ROUTED TO
+ R20R23 141. 13.17 30. 10. 3. 0.50

HYDROGRAPH AT
+ R23 700. 12.33 96. 32. 11. 0.50

DIVERSION TO
+ RETR23 700. 12.33 63. 18. 6. 0.50
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HYDROGRAPH AT
+ DIVR23 492. 12.50 47. 14. 5. 0.50

2 COMBINED AT
+ CPR23 492. 12.50 76. 24. 8. 1.00

ROUTED TO
+ R23R25 282. 12.75 73. 24. 8. 1.00

3 COMBINED AT
+ CPR25 1484. 15.92 912. 321. 108. 15.93

ROUTED TO
+ R25R24 1484. 15.92 912. 321. 108. 15.93

HYDROGRAPH AT
+ R19 1808. 12.42 302. 101. 34. 1.53

DIVERSION TO
+ RETR19 1808. 12.42 192. 55. 18. 1.53

HYDROGRAPH AT
+ DIVR19 1558. 12.58 156. 46. 15. 1.53

DIVERSION TO
+ DETR19 1387. 12.58 70. 18. 6. 1.53

HYDROGRAPH AT
+ DIV19R 229. 13.17 86. 29. 10. 1.53

ROUTED TO
+ R19R24 191. 13.83 82. 29. 10. 1.53

HYDROGRAPH AT
+ R24 400. 12.33 55. 18. 6. 0.29

DIVERSION TO
+ RETR24 400. 12.33 35. 10. 3. 0.29

HYDROGRAPH AT
+ DIVR24 305. 12.50 28. 8. 3. 0.29

3 COMBINED AT
+ CPR24 1526. 15.92 982. 349. 117. 17.75

ROUTED TO
+ R24EM4 1516. 16.00 980. 349. 117. 17.75

HYDROGRAPH AT
+ EMF4 135. 12.08 8. 2. 1. 0.06

3 COMBINED AT
+ CPEMF4 4083. 14.83 2880. 1015. 345. 55.93
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION E7STOR

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ............... 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 1567.20 0.00 27. 1. 0.00 25.75 0.00

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 0.00 27. 1. 0.00 25.75 0.00

PLAN 3 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1566.00 1574.00 1574.00
STORAGE 0. 607. 607.
OUTFLOW 0. 104. 104.

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 0.00 24. 0. 0.00 26.00 0.00

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
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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 0.00 21. 0. 0.00 0.00 0.00

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 0.00 16. 0. 0.00 0.00 0.00

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 0.00 14. 0. 0.00 0.00 0.00

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 0.00 12. 0. 0.00 0.00 0.00

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 0.00 11. 0. 0.00 0.00 0.00

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 0.00 10. 0. 0.00 0.00 0.00
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION RITBAS

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.98 0.00 22. 1. 0.00 13.00 0.00

PLAN 2 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.98 0.00 21. 1. 0.00 13.00 0.00

PLAN 3 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.
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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 1311.95 0.00 21. 1. 0.00 13.00 0.00

PLAN 4 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.92 0.00 20. 1. 0.00 13.00 0.00

PLAN 5 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.87 0.00 19. 1. 0.00 13.00 0.00

PLAN 6 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.85 0.00 19. 1. 0.00 13.00 0.00

PLAN 7 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.83 0.00 18. 1. 0.00 12.92 0.00

PLAN 8 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.82 0.00 18. 1. 0.00 12.92 0.00

PLAN 9 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1311.00 1318.00 1318.00
STORAGE 0. 693. 693.
OUTFLOW 0. 7. 7.

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 1311.81 0.00 18. 1. 0.00 12.92 0.00

*** NORMAL END OF HEC 1 ***
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APPENDIX E 

OFF-SITE CHANNEL HYDRAULICS
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.016

Channel Slope 0.00450 ft/ft

Left Side Slope 2.00 ft/ft (H:V)

Right Side Slope 2.00 ft/ft (H:V)

Bottom Width 55.00 ft

Discharge 4400.00 ft³/s

Results

Normal Depth 4.50 ft

Flow Area 288.22 ft²

Wetted Perimeter 75.14 ft

Hydraulic Radius 3.84 ft

Top Width 73.01 ft

Critical Depth 5.45 ft

Critical Slope 0.00233 ft/ft

Velocity 15.27 ft/s

Velocity Head 3.62 ft

Specific Energy 8.12 ft

Froude Number 1.35

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 4.50 ft

Critical Depth 5.45 ft

Channel Slope 0.00450 ft/ft

Worksheet for Powerline Floodway INT Concrete Sizing S=0.00456

7/18/2016 7:59:34 AM
Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Worksheet for Powerline Floodway INT Concrete Sizing S=0.00456
GVF Output Data

Critical Slope 0.00233 ft/ft

7/18/2016 7:59:34 AM
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.016

Channel Slope 0.00450 ft/ft

Normal Depth 8.00 ft

Left Side Slope 2.00 ft/ft (H:V)

Right Side Slope 2.00 ft/ft (H:V)

Bottom Width 55.00 ft

Results

Discharge 12015.57 ft³/s

Flow Area 568.00 ft²

Wetted Perimeter 90.78 ft

Hydraulic Radius 6.26 ft

Top Width 87.00 ft

Critical Depth 10.03 ft

Critical Slope 0.00200 ft/ft

Velocity 21.15 ft/s

Velocity Head 6.95 ft

Specific Energy 14.95 ft

Froude Number 1.46

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 8.00 ft

Critical Depth 10.03 ft

Channel Slope 0.00450 ft/ft

Worksheet for Powerline Floodway INT Concrete Check S=0.00456

7/18/2016 8:01:02 AM
Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Worksheet for Powerline Floodway INT Concrete Check S=0.00456
GVF Output Data
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.016

Channel Slope 0.00450 ft/ft

Normal Depth 8.00 ft

Left Side Slope 2.00 ft/ft (H:V)

Right Side Slope 2.00 ft/ft (H:V)

Bottom Width 55.00 ft

Rating Curve Plot

Rating Curve for Powerline Floodway INT Concrete Check S=0.00456

7/18/2016 8:03:20 AM
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APPENDIX F 

RETENTION BASIN CALCULATIONS 
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River = SR 24 Channel   Reach = Ellsw.Bleedoff      RS = 13    Dummy cross section to simulate the 36" bleedoff line outfall to
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River = SR 24 Channel   Reach = Ellsw.Bleedoff      RS = 12    Dummy cross section to simulate the 36" bleedoff line outfall to
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River = SR 24 Channel   Reach = Ellsw.Bleedoff      RS = 11.999   IS    Proposed 36" RCP bleedoff pipe for the Ellsworth Basin that cros
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SR 24 Channel @ Ellsworth Basin       Plan: Exst+Culv 100-24 I(nterim)I(ronwood)C    7/25/2016 
River = SR 24 Channel   Reach = Ellsw.Bleedoff      RS = 11    Dummy cross section to simulate the 36" bleedoff line outfall to
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River = SR 24 Channel   Reach = Ellsw.Bleedoff      RS = 10    Dummy cross section to simulate the 36" bleedoff line outfall to
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SR 24 Channel @ Ellsworth Basin       Plan: Exst+Culv 100-24 I(nterim)I(ronwood)C    7/25/2016 
River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 3422.86    STA 25+65.69, 96.10'LT Ellsworth RA
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SR 24 Channel @ Ellsworth Basin       Plan: Exst+Culv 100-24 I(nterim)I(ronwood)C    7/25/2016 
River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 3366.56
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SR 24 Channel @ Ellsworth Basin       Plan: Exst+Culv 100-24 I(nterim)I(ronwood)C    7/25/2016 
River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 3311.29

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS Max WS

Ground

Bank Sta

.016

2



0 10 20 30 40 50 60
1374

1376

1378

1380

1382

1384

1386

SR 24 Channel @ Ellsworth Basin       Plan: Exst+Culv 100-24 I(nterim)I(ronwood)C    7/25/2016 
River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 3281.29
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SR 24 Channel @ Ellsworth Basin       Plan: Exst+Culv 100-24 I(nterim)I(ronwood)C    7/25/2016 
River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 3240.81
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SR 24 Channel @ Ellsworth Basin       Plan: Exst+Culv 100-24 I(nterim)I(ronwood)C    7/25/2016 
River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 2950.81
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SR 24 Channel @ Ellsworth Basin       Plan: Exst+Culv 100-24 I(nterim)I(ronwood)C    7/25/2016 
River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 2940.81    STA 20+74.18, 106.3'LT Ellsworth RA
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River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 2920.81

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS Max WS

Ground

Bank Sta

.016 .016

0 10 20 30 40 50 60
1374

1376

1378

1380

1382

1384

1386

SR 24 Channel @ Ellsworth Basin       Plan: Exst+Culv 100-24 I(nterim)I(ronwood)C    7/25/2016 
River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 2840.81
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SR 24 Channel @ Ellsworth Basin       Plan: Exst+Culv 100-24 I(nterim)I(ronwood)C    7/25/2016 
River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 2650.81
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SR 24 Channel @ Ellsworth Basin       Plan: Exst+Culv 100-24 I(nterim)I(ronwood)C    7/25/2016 
River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 2640.81    STA 17+58.70, 182.26'LT Ellsworth RA
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SR 24 Channel @ Ellsworth Basin       Plan: Exst+Culv 100-24 I(nterim)I(ronwood)C    7/25/2016 
River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 2620.83
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River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 2540.45
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SR 24 Channel @ Ellsworth Basin       Plan: Exst+Culv 100-24 I(nterim)I(ronwood)C    7/25/2016 
River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 2450.81
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SR 24 Channel @ Ellsworth Basin       Plan: Exst+Culv 100-24 I(nterim)I(ronwood)C    7/25/2016 
River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 2440.81    STA 15+23.47, 237.98'LT Ellsworth RA
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SR 24 Channel @ Ellsworth Basin       Plan: Exst+Culv 100-24 I(nterim)I(ronwood)C    7/25/2016 
River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 2420.82
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River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 2240.81
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SR 24 Channel @ Ellsworth Basin       Plan: PROP Basin+Weir=750-ft+LowFlow    7/25/2016 
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River = SR 24 Channel   Reach = Ellsworth-Powerl      RS = 1940.00    @ SR-24 Channel CL
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River = SR 24 Channel   Reach = Ellsw.Bleedoff      RS = 13    Dummy cross section to simulate the 36" bleedoff line outfall to
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River = SR 24 Channel   Reach = Ellsw.Bleedoff      RS = 12    Dummy cross section to simulate the 36" bleedoff line outfall to
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River = SR 24 Channel   Reach = Ellsw.Bleedoff      RS = 11.999   IS    Proposed 36" RCP bleedoff pipe for the Ellsworth Basin that cros

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS Max WS

Ground

Bank Sta

.013

0 2 4 6 8 10
1368

1370

1372

1374

1376

1378

1380

1382

1384

SR 24 Channel @ Ellsworth Basin       Plan: PROP Basin+Weir=750-ft+LowFlow    7/25/2016 
River = SR 24 Channel   Reach = Ellsw.Bleedoff      RS = 11    Dummy cross section to simulate the 36" bleedoff line outfall to
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River = SR 24 Channel   Reach = Ellsw.Bleedoff      RS = 10    Dummy cross section to simulate the 36" bleedoff line outfall to
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Pressure 1 10.50 feet H2O

Pressure 2 4.50 feet H2O

Elevation 1 1372.12 ft

Elevation 2 1368.72 ft

Length 1500.00 ft

Roughness Coefficient 0.013

Diameter 36.00 in

Results

Discharge 52.80 ft³/s

Headloss 9.40 ft

Energy Grade 1 1383.49 ft

Energy Grade 2 1374.09 ft

Hydraulic Grade 1 1382.62 ft

Hydraulic Grade 2 1373.22 ft

Flow Area 7.07 ft²

Wetted Perimeter 9.42 ft

Velocity 7.47 ft/s

Velocity Head 0.87 ft

Friction Slope 0.00627 ft/ft

Worksheet for New Bleedoff Line at Ellsworth Basin (Surcharged)

7/18/2016 7:52:31 AM
Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00130 ft/ft

Normal Depth 3.00 ft

Diameter 36.00 in

Discharge 24.05 ft³/s

Results

Discharge 24.05 ft³/s

Normal Depth 3.00 ft

Flow Area 7.07 ft²

Wetted Perimeter 9.42 ft

Hydraulic Radius 0.75 ft

Top Width 0.00 ft

Critical Depth 1.58 ft

Percent Full 100.0 %

Critical Slope 0.00436 ft/ft

Velocity 3.40 ft/s

Velocity Head 0.18 ft

Specific Energy 3.18 ft

Froude Number 0.00

Maximum Discharge 25.87 ft³/s

Discharge Full 24.05 ft³/s

Slope Full 0.00130 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Worksheet for New Bleedoff Line at Ellsworth Basin (Gravity)

7/18/2016 7:57:00 AM
Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 3.00 ft

Critical Depth 1.58 ft

Channel Slope 0.00130 ft/ft

Critical Slope 0.00436 ft/ft

Worksheet for New Bleedoff Line at Ellsworth Basin (Gravity)

7/18/2016 7:57:00 AM
Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page
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EXECUTIVE SUMMARY

State Route (SR) 24 is currently a 1.3-mile freeway segment connecting Loop 202 to 
Ellsworth Road.  The Arizona Department of Transportation (ADOT) has retained 
Parsons Transportation Group (Parsons) to complete an Interim Phase II Design 
Concept Report (DCR) and Environmental Evaluation to evaluate the interim and 
buildout alternatives of SR 24. CivTech Inc. has been retained by Parsons to evaluate
the operation of the existing conditions and the proposed alternatives detailed in the
Interim Phase II DCR.

CivTech evaluated two interim alternatives for SR 24 in 2025.  Option A proposes 
extending SR 24 from Ellsworth Road to Ironwood Drive as an at grade arterial roadway 
with an at grade intersection at Signal Butte Road. The existing at grade intersection 
with Ellsworth Road would remain if possible and an “end of expressway” condition 
would occur at Ironwood Road. Mountain Road would be “grade separated” over SR 24.
Option B is an at grade arterial roadway extension from Ellsworth Road to Signal Butte 
Road with no additional access. The existing at grade intersection with Ellsworth Road 
would remain if possible and an “end of expressway” condition would occur at Signal 
Butte Road. In 2035, SR 24 is considered to be a controlled access freeway extending 
the existing freeway from Ellsworth Road to Ironwood Drive.  Freeway interchanges will 
be provided at Ellsworth Road, Williams Field Road, Signal Butte Road, Meridian Road, 
and Ironwood Drive. 

This report documents the traffic analysis and recommendations of the alternatives 
provided in the SR 24 Interim Phase II DCR. The specific objectives of the study are:

1. To determine existing level of service for the SR 24 interchange at Ellsworth 
Road.

2. To evaluate the crash experience and patterns at the existing SR 24 
interchange at Ellsworth Road.

3. To determine future Levels of Service (LOS) for all proposed interchanges
and study alternatives within the study area.

4. To determine necessary lane configurations at all proposed traffic 
interchanges and freeway segments within the study area.

The following findings, conclusions, and recommendations have been documented in 
this study:

Existing Conditions

All existing intersection approaches operate at an acceptable level of service 
(LOS D) with the existing lane configurations and stop control except for select 
turning movements during the AM and PM peak hours.  The northbound left turn 
movement experiences delays in the AM peak hour due to a combination of the 
high left turn volume and southbound volumes and the limited green time for the 
northbound left turn movement. The eastbound right turn movement experiences 
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delay in the PM peak hour due to the limited green time for the eastbound 
approach as a result of the high demand of vehicles on Ellsworth Road.

The segment of SR 24 from Loop 202 to Ellsworth Road experienced 24 crashes 
in 2014 and 2015.  The data provided does not seem to indicate any unusual 
crash pattern.

The intersections of SR 24 at Ellsworth Road experienced 27 crashes in 2014 
and 2015.  The data provided does not seem to indicate any unusual crash 
patterns.

2025 Option A Scenario

Option A proposes extending SR 24 from Ellsworth Road to Ironwood Drive as 
an at grade arterial roadway with an at grade intersection at Signal Butte Road. 
The existing at grade intersection with Ellsworth Road would remain if possible 
and an “end of expressway” condition would occur at Ironwood Road. Mountain 
Road would be “grade separated” over SR 24.

Grade separation of interchanges is not recommended in the 2025 Option A 
scenario.

The 2025 Option A intersection capacity analysis was performed using the 
recommended lane configurations and stop control as shown in Figure 6.

The results of the intersection capacity analysis in Table 5 indicate that the SR 
24 intersections at Ellsworth Road and Signal Butte Road are expected to 
experience delays during the peak hours.

o The intersection of Ellsworth Road and WB SR 24 Ramps is predicted to 
experience delays during the AM and PM peak hours.  During both peak
hours, the demand of northbound left turning movement conflicts with the 
demand of the westbound off ramp through movement. Vehicles are 
expected to experience delays for the westbound approach movements 
and northbound left turning movement. An alternate mitigation analysis is 
included in this report.

o The intersection of Ellsworth Road and EB SR 24 Ramps is predicted to 
experience delays during the AM and PM peak hours. During the AM peak 
hour, the heavy northbound through volumes on Ellsworth Road require
the majority of green time which minimizes the green time available for 
other movements. During the PM peak hour, the heavy through volumes 
on the SR 24 eastbound off ramp conflict with southbound traffic on 
Ellsworth Road. Southbound left turning vehicles and the eastbound ramp 
approach vehicles are expected to experience delays during the PM peak 
hour. An alternate mitigation analysis is also included in this report. 

o The intersection of Signal Butte Road and WB SR 24 Ramps is 
predicted to experience delays in the AM peak hour. The high volumes of 



SR 24 Design Concept Report                                                                          Traffic Analysis Report

3 December 2016

through vehicles on westbound SR 24 conflict with the NB left turning 
vehicles travelling to westbound SR 24.  An alternate mitigation analysis is 
also included in this report.

o The intersection of Signal Butte Road and EB SR 24 Ramps is predicted 
to experience delays in the PM peak hour.  The high volumes of through 
vehicles on eastbound SR 24 conflict with the SB left turning vehicles 
travelling to eastbound SR 24.  An alternate mitigation analysis is also 
included in this report.

2025 Option A Mitigated Analysis 

A mitigation analysis was performed for the 2025 Option A scenario at 
intersections that experience delays in the AM and PM peak hours. ADOT may 
consider the mitigated lane configurations shown in Figure 6 to improve levels of 
service.

The results of the intersection capacity analysis in Table 6 indicate that the SR 
24 intersections at Ellsworth Road are expected to experience delays during the 
peak hours.

o The intersection of Ellsworth Road and WB SR 24 Ramps is predicted to 
experience delays during the AM peak hour. The demand of northbound 
left turning movement conflicts with the demand of the westbound off ramp 
through movement. Vehicles are expected to experience delays for the 
westbound approach movements and northbound left turning movement. 

o The intersection of Ellsworth Road and EB SR 24 Ramps is predicted to 
experience delays during the AM and PM peak hours. During the AM peak 
hour, the heavy northbound through volumes on Ellsworth Road require 
the majority of green time which minimizes the green time available for 
other movements. During the PM peak hour, the heavy through volumes 
on the SR 24 eastbound off ramp conflict with southbound traffic on 
Ellsworth Road. Southbound left turning vehicles and the eastbound ramp 
approach vehicles are expected to experience delays during the PM peak 
hour.

2025 Option B Scenario

Option B is an at grade arterial roadway extension from Ellsworth Road to Signal 
Butte Road with no additional access. The existing at grade intersection with 
Ellsworth Road would remain if possible and an “end of expressway” condition 
would occur at Signal Butte Road. 

Grade separation of interchanges is not recommended in the 2025 Option B 
scenario.
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The 2025 Option B intersection capacity analysis was performed using the 
recommended lane configurations and stop control as shown in Figure 7.

The results of the intersection capacity analysis in Table 7 indicate that the SR 
24 intersections at Ellsworth Road are expected to experience delays during the 
peak hours.

o The intersection of Ellsworth Road and WB SR 24 Ramps is predicted to 
experience delays during the AM and PM peak hours.  During both peak 
hours, the demand of northbound left turning movement conflicts with the 
demand of the westbound off ramp through movement. Vehicles are 
expected to experience delays for the westbound approach movements 
and northbound left turning movement. An alternate mitigation analysis is 
included in this report.

o The intersection of Ellsworth Road and EB SR 24 Ramps is predicted to 
experience delays during the AM and PM peak hours. During the AM peak 
hour, the heavy northbound through volumes on Ellsworth Road require 
the majority of green time which minimizes the green time available for 
other movements. An alternate mitigation analysis is also included in this 
report..

2025 Option B Mitigated Analysis

A mitigation analysis was performed for the 2025 Option B scenario at 
intersections that experience delays in the AM and PM peak hours. ADOT may 
consider the mitigated lane configurations shown in Figure 7 to improve levels of 
service.

The results of the intersection capacity analysis in Table 8 indicate that the SR 
24 intersections at Ellsworth Road are expected to experience delays during the 
peak hours. The proposed mitigation measures are not predicted to improve the 
level of service at the intersections of Ellsworth Road and SR 24 in 2025.

2035 Horizon Year

In 2035, SR 24 is considered to be a controlled access freeway, extending the 
existing freeway from Ellsworth Road to Ironwood Drive.  Freeway interchanges 
will be provided at Ellsworth Road, Williams Field Road, Signal Butte Road, 
Meridian Road, and Ironwood Drive. 

The 2035 intersection capacity analysis was performed using the recommended 
lane configurations and stop control as shown in Figure 8.

The results of the intersection capacity analysis indicate that all study intersection 
approaches and movements are predicted to operate at LOS D or better during 
the peak hours except for select movements at the intersection of Meridian 
Road and SR 24 WB Ramps.
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The northbound left turning vehicles and westbound left turning vehicles conflict 
at the intersection of Meridian Road and SR 24 WB Ramps and are expected to 
experience delays in the AM peak hour.  Vehicles are expected to queue on the 
westbound on ramp and northbound left turn lane.  It is not uncommon for heavy 
turning movements at freeway interchanges to experience delays in the peak 
hour.  No mitigation is recommended.
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INTRODUCTION

State Route (SR) 24 is currently a 1.3-mile freeway segment connecting Loop 202 to 
Ellsworth Road. The Arizona Department of Transportation (ADOT) has retained 
Parsons Transportation Group (Parsons) to complete an Interim Phase II Design 
Concept Report (DCR) and Environmental Evaluation to evaluate the interim and 
buildout alternatives of SR 24. CivTech Inc. has been retained by Parsons to evaluate 
the operation of the existing conditions and the proposed alternatives detailed in the 
Interim Phase II DCR.

ADOT previously completed a DCR for SR 24 between SR 202L and Ironwood Road in 
April 2011. Since then MAG authorized a study “SR 24 Williams Gateway Freeway, 
Ellsworth Road – Ironwood Road Interim Phase II Feasibility Study (600-0110-14)” to be 
completed by Parsons. As a result of the Feasibility Study, ADOT has decided that an 
interim condition for SR 24 between Ellsworth Road and Ironwood Drive should be 
evaluated and has requested Parsons to complete an Interim Phase II DCR and 
Environmental Evaluation of the project limits. The DCR will evaluate several interim 
condition alternatives and provide a recommended interim alternative.

Study Area
The study area includes the proposed interim and final configuration of SR 24 in 2025 
and 2035. The following intersections were analyzed in this study: 

Ellsworth Road/SR 24 EB Ramps
Ellsworth Road/SR 24 WB Ramps
Williams Field Road/SR 24 EB Ramps
Williams Field Road/SR 24 WB Ramps
Signal Butte Road/SR 24 EB Ramps
Signal Butte Road/SR 24 WB Ramps
Meridian Road/SR 24 EB Ramps
Meridian Road/SR 24 WB Ramps
Ironwood Drive/SR 24 EB Ramps
Ironwood Drive/SR 24 WB Ramps

Horizon Years
CivTech evaluated two interim alternatives for SR 24 in 2025. Option A proposes 
extending SR 24 from Ellsworth Road to Ironwood Drive as an at grade arterial roadway 
with an at grade intersection at Signal Butte Road. The existing at grade intersection 
with Ellsworth Road would remain if possible and an “end of expressway” condition 
would occur at Ironwood Road. Mountain Road would be “grade separated” over SR 24. 
Option B is an at grade arterial roadway extension from Ellsworth Road to Signal Butte 
Road with no additional access. The existing at grade intersection with Ellsworth Road 
would remain if possible and an “end of expressway” condition would occur at Signal 
Butte Road. In 2035, SR 24 is considered to be a controlled access freeway extending 
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the existing freeway from Ellsworth Road to Ironwood Drive.  Freeway interchanges will 
be provided at Ellsworth Road, Williams Field Road, Signal Butte Road, Meridian Road, 
and Ironwood Drive.

EXISTING CONDITIONS

EXISTING ROADWAY NETWORK
The existing roadway network within the study area includes State Route (SR) 24, 
Ellsworth Road, Williams Field Road, Crismon Road, Signal Butte Road, Meridian 
Road, and Ironwood Drive.
SR 24 is a freeway segment connecting Loop 202 to Ellsworth Road. It consists of two 
(2) lanes in each direction of travel. SR 24 was opened on May 4, 2014. It currently 
does not have a posted speed limit.
Ellsworth Road is a north-south five-lane arterial roadway with two (2) lanes in the 
northbound movement and three (3) lanes in the southbound movement. Ellsworth 
Road begins just south of Empire Boulevard, continuing north for about 18 miles before 
terminating at McDowell Road. Within the vicinity of the study area, the posted speed 
limit on Ellsworth Road is 50 miles per hour (mph).
Williams Field Road is an east-west two-lane roadway with one (1) lane in each 
direction of travel. Within the vicinity of the site, Williams Field Road begins to the east 
at Meridian Road and continues west for about 1.25 miles terminating at 222nd Street. 
The posted speed limit on Williams Field Road is 35 mph.
Crismon Road would be a north-south section line roadway. Currently it is an 
unimproved dirt road serving farm fields in the area.
Signal Butte Road is a north-south section line roadway. It begins to the north at 
Jensen Street, continuing south for about 8.4 miles before terminating just south of Ray 
Road. It provides as least one (1) lane in each direction and in some locations two (2) 
lanes in each direction. The posted speed limit on Signal Butte Road is 45-mph.
Meridian Road is a north-south 2-lane roadway with one (1) lane in the northbound 
movement and one (1) lane in the southbound movement. Meridian Road begins 
approximately ½ mile north of Elliot Road and continues south for about 2.5-miles 
before terminating at Ray Road. The posted speed limit on Meridian Road is 35-mph.
Ironwood Drive is a north-south 4-lane divided roadway with two (2) lanes in each 
direction separated by a median. Ironwood Drive begins to the north at McDowell 
Boulevard, continuing south for about 21.1 miles before terminating at Bella Vista Road.
The posted speed limit on Ironwood Drive is 45-mph.

EXISTING INTERSECTION CONFIGURATION
The intersection of Ellsworth Road and Eastbound SR 24 Off-Ramp operates as a
three-legged signalized intersection with protective/permissive right-turn phasing in the 
eastbound approach. The northbound approach consists of four (4) lanes – two (2)
through lanes and two (2) left turn storage lanes. The southbound approach consists of 
three (3) through lanes. The eastbound approach consists of dual left-turn lanes as well 
as dual right-turn lanes.
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The intersection of Ellsworth Road and Westbound SR 24 On-Ramp operates as a 
three-legged signalized intersection with protective left-turn phasing in the northbound 
approach. The northbound approach consists of dual left-turn lanes and two (2) through 
lanes. The southbound approach consists of three (3) through lanes and a dedicated 
right-turn lane.

Figure 1 depicts existing lane geometry and traffic controls for the project study area.

EXISTING TRAFFIC VOLUMES
Field Data Services of Arizona (FDS) conducted turning movement counts at the 
intersection of Ellsworth Road and State Route 24 between 7:00 AM and 9:00 AM and 
4:00 PM and 6:00 PM on January 5, 2016. Existing peak hour traffic count data is
shown on Figure 1 and provided within Appendix B.

EXISTING LEVELS OF SERVICE ANALYSIS 

Peak hour capacity analyses have been conducted for the study intersections based on 
existing conditions and traffic volumes.  All intersections have been analyzed using the 
methodologies presented in the Highway Capacity Manual (HCM), Special Report 209, 
Updated 2010 and using Synchro Software version 9.0 under the HCM 2010 
methodology.

The concept of level-of-service (LOS) uses qualitative measures that characterize 
operational conditions within the traffic stream. The individual levels-of-service are 
described by factors that include speed, travel time, freedom to maneuver, traffic 
interruptions, and comfort and convenience. Six levels of service are defined for each 
type of facility for which analysis procedures are available. They are given letter 
designations A through F, with LOS A representing the best operating conditions and 
LOS F the worst. Each level of service represents a range of operating conditions. 
Table 1 lists the level of service criteria for signalized intersections.

Table 1 – Level-of-Service Criteria for Signalized Intersections

Level-of-Service
Signalized Control Delay 

(sec/veh)
A 10
B > 10-20
C > 20-35
D > 35-55
E > 55-80
F > 80

Source:  Exhibit 18-4 Highway Capacity Manual 2010

Results of the existing level-of-service analyses are shown in Table 2 for both the AM 
and PM peak hours. Analysis worksheets for the existing conditions have been included 
in Appendix C. The traffic signals to the EB and WB Loop 202 ramps at Ellsworth Road 
were analyzed using a 120-second traffic cycle length.
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Table 2 – Existing Level of Service Summary

ID Intersection Stop 
Control Approach AM (PM) Peak Hour

Left Thru Right Overall

1A Ellsworth Road & WB 
SR 24 Ramps Signalized

NB
SB

F(D)
--(--)

A(A)
C(A)

--(--)
D(B)

D(C)
C(B)

Overall D(C)

1B Ellsworth Road & EB 
SR 24 Ramps Signalized

NB
SB
EB

--(--)
--(--)
C(A)

C(D)
A(C)
--(--)

--(--)
--(--)
D(F)

C(D)
A(C)
C(E)

Overall C(E)

All existing intersection approaches operate at an acceptable level of service (LOS D)
with the existing lane configurations and stop control except for select turning 
movements during the AM and PM peak hours. The northbound left turn movement 
experiences delays in the AM peak hour due to a combination of the high left turn 
volume and southbound volumes and the limited green time for the northbound left turn 
movement. The eastbound right turn movement experiences delay in the PM peak hour 
due to the limited green time for the eastbound approach as a result of the high demand 
of vehicles on Ellsworth Road.

CRASH ANALYSIS

The following crash analysis was developed from historical data obtained by CivTech 
from the Arizona Department of Transportation.  Construction on SR 24 was completed 
in May 2014.  The Arizona Department of Transportation collects crash data annually, 
reporting the data in July. Therefore, the crash history data represents the periods 
available, May 2014 through July 2015.1 For the purposes of this analysis, CivTech has 
organized the data in intervals by calendar year 2014, reporting from May 2014 to 
December 2014, and calendar year 2015, representing January 2015 through July 2015.  

CivTech identified a one-year total of 24 crashes (without any fatalities) on SR 24 from 
Loop 202 to Ellsworth Road and 27 crashes (without any fatalities on SR 24 from Loop 
202) at the intersection of SR 24 and Ellsworth Road. The results are summarized in 
Table 3 and Table 4, respectively.  The crash data provided by the Arizona Department 
of Transportation can be found in Appendix D.

1 ADOT is charged by statute with the responsibility of tracking all incidents involving motor vehicles 
occurring, reported, and investigated in the State.  ADOT has neither the mandate nor the staff to fulfill 
requests for crash data for specific locations (as they generously had in previous years), only providing 
crash data for the entire State on an annual basis. 
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Table 3 - Crash Experience on SR 24 from Loop 202 to Ellsworth Road
Crash Severity 2014 2015 Total

Fatality Crashes - - -
Injury Crashes 1 1 2
Non-Injury, Property Damage Only 10 12 22

TOTAL 11 13 24
Crash Type 2014 2015 Total

Rear End 10 11 21
Sideswipe Same Direction - 2 2
Other 1 - 1

TOTAL 11 13 24

The segment of SR 24 from Loop 202 to Ellsworth Road experienced 24 crashes in 
2014 and 2015. Of these crashes, 2 (8%) caused injuries (no fatalities) and the 
remaining did not cause any injuries. Regarding crash types, 21 (88%) were rear end, 2 
(8%) were sideswipe, and 1 (4%) was classified as “other”. The data provided does not 
seem to indicate any unusual crash patterns.

Table 4 - Crash Experience at the Intersection of SR 24 and Ellsworth Road

Crash Severity 2014 2015 TOTAL
Fatality Crashes - - -
Injury Crashes 2 1 3
Non-Injury, Property Damage Only 13 11 24

TOTAL 15 12 27
Crash Type 2014 2015 TOTAL

Angle - 2 2
Head On - 1 1
Left Turn 2 1 3
Rear End 4 5 9
Sideswipe Same Direction 7 2 9
Other 2 1 3

TOTAL 15 12 27

The intersections of SR 24 at Ellsworth Road experienced 27 crashes in 2014 and 
2015. Of these crashes, 3 (11%) caused injuries (no fatalities) and the remaining did not 
cause any injuries. Regarding crash types, 9 (33%) were rear end, 9 (33%) were 
sideswipe (same direction), 3 (11%) were left-turn, 2 (7%) were angle, 1 (4%) was head 
on, and the remaining 3 (11%) were classified as “other”. The data provided does not 
seem to indicate any unusual crash patterns.
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FUTURE PROJECTED TRAFFIC VOLUMES

DESIGN CONCEPT REPORT ALTERNATIVES
The DCR evaluates SR 24 in the interim condition in 2025 and as a controlled access 
freeway in 2035.  Two interim alternatives for SR 24 are evaluated in 2025.  Option A 
proposes extending SR 24 from Ellsworth Road to Ironwood Drive as an at grade 
arterial roadway with an at grade intersection at Signal Butte Road. The existing at 
grade intersection with Ellsworth Road would remain if possible and an “end of 
expressway” condition would occur at Ironwood Road. Mountain Road would be “grade 
separated” over SR 24. Option B is an at grade arterial roadway extension from 
Ellsworth Road to Signal Butte Road with no additional access. The existing at grade 
intersection with Ellsworth Road would remain if possible and an “end of expressway”
condition would occur at Signal Butte Road. 

In 2035, SR 24 is considered to be a controlled access freeway, extending the existing 
freeway from Ellsworth Road to Ironwood Drive.  Freeway interchanges will be provided 
at Ellsworth Road, Williams Field Road, Signal Butte Road, Meridian Road, and 
Ironwood Drive. 

PROJECTED SEGMENT TRAFFIC VOLUMES 

CivTech received information from the Maricopa Association of Governments (MAG)
Travel Demand Model on January 13, 2016 for the 2025 and 2035 horizon years.  
CivTech proposed two interim traffic scenarios for the 2025 horizon year.  The first 
scenario, referred to as Option A, proposes extending SR 24 from Ellsworth Road to 
Ironwood Drive as an at grade arterial roadway with an at grade intersection at Signal 
Butte Road. The existing at grade intersection with Ellsworth Road would remain if 
possible and an “end of expressway” condition would occur at Ironwood Road. 
Mountain Road would be “grade separated” over SR 24. Option B is an at grade arterial 
roadway extension from Ellsworth Road to Signal Butte Road with no additional access. 
The existing at grade intersection with Ellsworth Road would remain if possible and an 
“end of expressway” condition would occur at Signal Butte Road.

The 2035 analysis studied the construction of SR 24 from Ellsworth Road to Ironwood 
Drive with full access interchanges at Ellsworth Road, Williams Field Road, Signal Butte
Road, Meridian Road and Ironwood Drive. The requested MAG regional travel demand 
model data is included in Appendix E.

PROJECTED TURNING MOVEMENT VOLUMES 

CivTech developed the turning movements for all of the study intersections based on 
the total average daily volumes from the MAG Travel Demand Model. NCHRP 
methodologies were evaluated but found to produce abnormal results due the smaller 
volume from the daily ramp volumes compared to the large through volumes predicted 
by the MAG model. 
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A smoothing technique was utilized to better distribute the ramp volumes during the 
peak hour and develop turning movements for each intersection. Peak hour values of 
eight percent (8%) and nine percent (9%) were applied to the daily volumes to calculate 
the AM and PM peak hour volumes, respectively. North-south directional splits were 
determined from the existing traffic counts. These volumes indicated a prevailing travel 
pattern to the north and west in the AM peak hour and south and east in the PM peak 
hour. Initial directional assumptions were assumed and then adjusted to balance the 
approach and departure volumes at each interchange. Turning percentages were 
initially assumed and adjusted to balance the calculated directional departure volume 
against the resulting sum of the appropriate turning volumes assigning vehicles to that 
departure.

Calculations used to determine the AM and PM peak hour turning movement volumes 
at each study location are included in Appendix F.

The 2025 Option A turning movements are shown in Figure 2, the 2025 Option B turning 
movements are shown in Figure 3 and the 2035 turning movements are shown in Figure 
4. Average Annual Daily Traffic Volumes are depicted in Figure 5 for 2025 Option A, 2025 
Option B and 2035.

TRAFFIC AND IMPROVEMENT ANALYSIS

Peak hour capacity analyses have been conducted for the study intersections.  All 
intersections have been analyzed using the methodologies as described previously and 
presented in the Highway Capacity Manual (HCM), Special Report 209, updated 2010 
and using Synchro Software version 9.0 under the HCM 2010 methodology.

Results of the analysis for the 2025 Option A and 2025 Option B scenarios, and the 
2035 horizon year conditions have been included in Appendices G, I and K
respectively. 

A mitigation analysis was performed for the 2025 Option A and B scenarios at 
intersections that are predicted to experience delays in the AM and PM peak hours. 
Results of the 2025 Option A Mitigated Analysis and 2025 Option B Mitigated Analysis
have been included in Appendices H and J respectively. 

2025 OPTION A INTERSECTION LEVEL OF SERVICE ANALYSIS

The 2025 Option A intersection capacity analysis was performed using the unmitigated
lane configurations and stop control as shown in Figure 6.  The resulting intersection 
movement level of service is shown in Table 5. An alternate mitigated intersection 
movement level of service analysis is shown in Table 6.



AM{Midday}(PM) 2025 Option A Peak Hour Volumes.xls

Ellsworth Road 
& WB SR-24 

Ramps

87
5(

95
0)

30
0(

22
5)

0(
0)

          
2 Williams Field 

Road & EB SR-
24 Ramps

0(
0)

0(
0)

0(
0)

          
3 Crismon Road 

& EB SR-24 
Ramps

0(
0)

0(
0)

0(
0)

          
0 Signal Butte 

Road & WB SR-
24 Ramps

25
0(

10
0)

20
0(

22
5)

0(
0)

          
6 Meridian Road 

& EB SR-24 
Ramps

0(
0)

0(
0)

0(
0)

          
7 Ironwood Drive 

& WB SR-24 
Ramps

25
(2

5)
80

0(
72

5)
0(

0)

          
10

0(0) 25(50) 0(0) 0(0) 0(0) 0(0) 0(0) 100(50) 0(0) 0(0) 0(0) 25(25)
0(0) 1450(750) 0(0) 0(0) 0(0) 0(0) 0(0) 725(500) 0(0) 0(0) 0(0) 25(25)
0(0) 25(50) 0(0) 0(0) 0(0) 0(0) 0(0) 100(25) 0(0) 0(0) 0(0) 25(25)

17
00

(5
50

)
52

5(
57

5)
0(

0)

0(
0)

0(
0)

0(
0)

0(
0)

0(
0)

0(
0)

65
0(

27
5)

12
5(

37
5)

0(
0)

0(
0)

0(
0)

0(
0)

10
50

(5
25

)
80

0(
10

75
)

0(
0)

Ellsworth Road & WB SR-24 Ramps Williams Field Road & EB SR-24 Ramps Crismon Road & EB SR-24 Ramps Signal Butte Road & WB SR-24 Ramps Meridian Road & EB SR-24 Ramps Ironwood Drive & WB SR-24 Ramps

Ellsworth Road 
& EB SR-24 

Ramps

0(
0)

27
5(

17
5)

25
(5

0)

          
1 Crismon Road 

& WB SR-24 
Ramps

0(
0)

0(
0)

0(
0)

          
0 Signal Butte 

Road & EB SR-
24 Ramps

0(
0)

12
5(

20
0)

75
(2

5)

          
5 Meridian Road 

& WB SR-24 
Ramps

0(
0)

0(
0)

0(
0)

          
8 Ironwood Drive 

& EB SR-24 
Ramps

0(
0)

77
5(

70
0)

25
(2

5)

          
9

875(1175) 0(0) 0(0) 0(0) 100(100) 0(0) 0(0) 0(0) 25(25) 0(0)
950(1750) 0(0) 0(0) 0(0) 350(975) 0(0) 0(0) 0(0) 25(25) 0(0)
850(2375) 0(0) 0(0) 0(0) 450(875) 0(0) 0(0) 0(0) 425(1150) 0(0)

0(
0)

22
25

(11
25

)
50

(1
75

)

0(
0)

0(
0)

0(
0)

0(
0)

77
5(

65
0)

20
0(

10
0)

0(
0)

0(
0)

0(
0)

0(
0)

18
50

(1
60

0)
25

(2
5)

Ellsworth Road & EB SR-24 Ramps Crismon Road & WB SR-24 Ramps Signal Butte Road & EB SR-24 Ramps Meridian Road & WB SR-24 Ramps Ironwood Drive & EB SR-24 Ramps

AM{Midday}(PM) 2025 Option A Peak Hour Volumes.xls

Ellsworth Road 
& WB SR-24 

Ramps

87
5(

95
0)

30
0(

22
5)

0(
0)

          
2 Williams Field 

Road & EB SR-
24 Ramps

0(
0)

0(
0)

0(
0)

          
3 Crismon Road 

& EB SR-24 
Ramps

0(
0)

0(
0)

0(
0)

          
0 Signal Butte 

Road & WB SR-
24 Ramps

25
0(

10
0)

20
0(

22
5)

0(
0)

          
6 Meridian Road 

& EB SR-24 
Ramps

0(
0)

0(
0)

0(
0)

          
7 Ironwood Drive 

& WB SR-24 
Ramps

25
(2

5)
80

0(
72

5)
0(

0)

          
10

0(0) 25(50) 0(0) 0(0) 0(0) 0(0) 0(0) 100(50) 0(0) 0(0) 0(0) 25(25)
0(0) 1450(750) 0(0) 0(0) 0(0) 0(0) 0(0) 725(500) 0(0) 0(0) 0(0) 25(25)
0(0) 25(50) 0(0) 0(0) 0(0) 0(0) 0(0) 100(25) 0(0) 0(0) 0(0) 25(25)

17
00

(5
50

)
52

5(
57

5)
0(

0)

0(
0)

0(
0)

0(
0)

0(
0)

0(
0)

0(
0)

65
0(

27
5)

12
5(

37
5)

0(
0)

0(
0)

0(
0)

0(
0)

10
50

(5
25

)
80

0(
10

75
)

0(
0)

Ellsworth Road & WB SR-24 Ramps Williams Field Road & EB SR-24 Ramps Crismon Road & EB SR-24 Ramps Signal Butte Road & WB SR-24 Ramps Meridian Road & EB SR-24 Ramps Ironwood Drive & WB SR-24 Ramps

Ellsworth Road 
& EB SR-24 

Ramps

0(
0)

27
5(

17
5)

25
(5

0)

          
1 Crismon Road 

& WB SR-24 
Ramps

0(
0)

0(
0)

0(
0)

          
0 Signal Butte 

Road & EB SR-
24 Ramps

0(
0)

12
5(

20
0)

75
(2

5)

          
5 Meridian Road 

& WB SR-24 
Ramps

0(
0)

0(
0)

0(
0)

          
8 Ironwood Drive 

& EB SR-24 
Ramps

0(
0)

77
5(

70
0)

25
(2

5)

          
9

875(1175) 0(0) 0(0) 0(0) 100(100) 0(0) 0(0) 0(0) 25(25) 0(0)
950(1750) 0(0) 0(0) 0(0) 350(975) 0(0) 0(0) 0(0) 25(25) 0(0)
850(2375) 0(0) 0(0) 0(0) 450(875) 0(0) 0(0) 0(0) 425(1150) 0(0)

0(
0)

22
25

(11
25

)
50

(1
75

)

0(
0)

0(
0)

0(
0)

0(
0)

77
5(

65
0)

20
0(

10
0)

0(
0)

0(
0)

0(
0)

0(
0)

18
50

(1
60

0)
25

(2
5)

Ellsworth Road & EB SR-24 Ramps Crismon Road & WB SR-24 Ramps Signal Butte Road & EB SR-24 Ramps Meridian Road & WB SR-24 Ramps Ironwood Drive & EB SR-24 Ramps

AM{Midday}(PM) 2025 Option A Peak Hour Volumes.xls

Ellsworth Road 
& WB SR-24 

Ramps

87
5(

95
0)

30
0(

22
5)

0(
0)

          
2 Williams Field 

Road & EB SR-
24 Ramps

0(
0)

0(
0)

0(
0)

          
3 Crismon Road 

& EB SR-24 
Ramps

0(
0)

0(
0)

0(
0)

          
0 Signal Butte 

Road & WB SR-
24 Ramps

25
0(

10
0)

20
0(

22
5)

0(
0)

          
6 Meridian Road 

& EB SR-24 
Ramps

0(
0)

0(
0)

0(
0)

          
7 Ironwood Drive 

& WB SR-24 
Ramps

25
(2

5)
80

0(
72

5)
0(

0)

0(0) 25(50) 0(0) 0(0) 0(0) 0(0) 0(0) 100(50) 0(0) 0(0) 0(0) 25(25)
0(0) 1450(750) 0(0) 0(0) 0(0) 0(0) 0(0) 725(500) 0(0) 0(0) 0(0) 25(25)
0(0) 25(50) 0(0) 0(0) 0(0) 0(0) 0(0) 100(25) 0(0) 0(0) 0(0) 25(25)

17
00

(5
50

)
52

5(
57

5)
0(

0)

0(
0)

0(
0)

0(
0)

0(
0)

0(
0)

0(
0)

65
0(

27
5)

12
5(

37
5)

0(
0)

0(
0)

0(
0)

0(
0)

10
50

(5
25

)
80

0(
10

75
)

0(
0)

Ellsworth Road & WB SR-24 Ramps Williams Field Road & EB SR-24 Ramps Crismon Road & EB SR-24 Ramps Signal Butte Road & WB SR-24 Ramps Meridian Road & EB SR-24 Ramps Ironwood Drive & WB SR-24 Ramps

Ellsworth Road 
& EB SR-24 

Ramps

0(
0)

27
5(

17
5)

25
(5

0)

          
1 Crismon Road 

& WB SR-24 
Ramps

0(
0)

0(
0)

0(
0)

          
0 Signal Butte 

Road & EB SR-
24 Ramps

0(
0)

12
5(

20
0)

75
(2

5)

          
5 Meridian Road 

& WB SR-24 
Ramps

0(
0)

0(
0)

0(
0)

          
8 Ironwood Drive 

& EB SR-24 
Ramps

0(
0)

77
5(

70
0)

25
(2

5)

875(1175) 0(0) 0(0) 0(0) 100(100) 0(0) 0(0) 0(0) 25(25) 0(0)
950(1750) 0(0) 0(0) 0(0) 350(975) 0(0) 0(0) 0(0) 25(25) 0(0)
850(2375) 0(0) 0(0) 0(0) 450(875) 0(0) 0(0) 0(0) 425(1150) 0(0)

0(
0)

22
25

(11
25

)
50

(1
75

)

0(
0)

0(
0)

0(
0)

0(
0)

77
5(

65
0)

20
0(

10
0)

0(
0)

0(
0)

0(
0)

0(
0)

18
50

(1
60

0)
25

(2
5)

Ellsworth Road & EB SR-24 Ramps Crismon Road & WB SR-24 Ramps Signal Butte Road & EB SR-24 Ramps Meridian Road & WB SR-24 Ramps Ironwood Drive & EB SR-24 Ramps

Iro
nw

oo
d 

Rd
.

M
ou

nt
ai

n 
Rd

.

Si
gn

al
 B

ut
te

Rd
.

El
ls

w
or

th
 R

d.

1A

1B

3A

3B

5A

5B
1A

1B

3A

3B
5A

5B

Figure 10 - 2021 Total Traffic Volumes.xls

Figure 2: 2025 Option A - Peak Hour Volumes
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Figure 4: 2035 Peak Hour Volumes 
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Figure 5: 2025 and 2035 AADT Volumes 
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Figure 6: 2025 Option A - Proposed Lane Configurations 
and Stop Controls
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Table 5 – 2025 Option A Peak Hour Levels of Service

ID Intersection Stop 
Control Approach AM (PM) Peak Hour

Left Thru Right Overall

1A Ellsworth Road & WB 
SR 24 Ramps(1) Signalized

NB
SB
WB

F(F)
--(--)
C(D)

A(A)
D(B)
F(F)

--(--)
A(A)
C(D)

F(E)
D(B)
F(F)

Overall F(F)

1B Ellsworth Road & EB 
SR 24 Ramps(1) Signalized

NB
SB
EB

--(--)
D(D)
D(C)

F(D)
A(B)
D(F)

C(D)
--(--)
A(A)

F(D)
A(C)
D(F)

Overall F(E)

3A Signal Butte Road & 
WB SR 24 Ramps(1) Signalized

NB
SB
WB

C(D)
--(--)
C(B)

A(A)
C(C)
F(C)

--(--)
D(D)
C(B)

C(C)
C(C)
E(C)

Overall F(C)

3B Signal Butte Road & 
EB SR 24 Ramps(1) Signalized

NB
SB
EB

--(--)
D(D)
B(B)

D(D)
A(B)
C(F)

D(D)
--(--)
C(F)

D(D)
C(B)
C(E)

Overall C(E)

5A Ironwood Drive & WB 
SR 24 Ramps Signalized

NB
SB

A(A)
--(--)

A(A)
C(B)

--(--)
C(B)

A(A)
C(B)

Overall B(A)

5B Ironwood Drive & EB 
SR 24 Ramps Signalized

NB
SB
EB

--(--)
--(--)
C(B)

C(D)
A(B)
--(--)

--(--)
--(--)
A(A)

B(D)
A(B)
C(B)

Overall B(C)

(1) An alternate mitigation analysis has been performed for the intersections of the SR 24 Ramps and Ellsworth 
Road and the intersections of the SR 24 Ramps and Signal Butte Road and included in this report.

The results of the intersection capacity analysis in Table 5 indicate that the SR 24 
intersections at Ellsworth Road and Signal Butte Road are expected to experience 
delays during the peak hours.
The intersection of Ellsworth Road and WB SR 24 Ramps is predicted to experience 
delays during the AM and PM peak hours.  During both peak hours, the demand of 
northbound left turning movement conflicts with the demand of the westbound off ramp 
through movement. Vehicles are expected to experience delays for the westbound 
approach movements and northbound left turning movement. An alternate mitigation 
analysis is included in this report.
The intersection of Ellsworth Road and EB SR 24 Ramps is predicted to experience 
delays during the AM and PM peak hours. During the AM peak hour, the heavy 
northbound through volumes on Ellsworth Road require the majority of green time which
minimizes the green time available for other movements. During the PM peak hour, the 
heavy through volumes on the SR 24 eastbound off ramp conflict with southbound
traffic on Ellsworth Road. Southbound left turning vehicles and the eastbound ramp 
approach vehicles are expected to experience delays during the PM peak hour. An
alternate mitigation analysis is also included in this report.
The intersection of Signal Butte Road and WB SR 24 Ramps is predicted to 
experience delays in the AM peak hour. The high volumes of through vehicles on 
westbound SR 24 conflict with the NB left turning vehicles travelling to westbound SR 
24. An alternate mitigation analysis is also included in this report.
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The intersection of Signal Butte Road and EB SR 24 Ramps is predicted to 
experience delays in the PM peak hour.  The high volumes of through vehicles on 
eastbound SR 24 conflict with the SB left turning vehicles travelling to eastbound SR 24.  
An alternate mitigation analysis is also included in this report.

2025 OPTION A MITIGATED INTERSECTION LEVEL OF SERVICE ANALYSIS

A mitigation analysis was performed for the 2025 Option A scenario at intersections that 
experience delays in the AM and PM peak hours.  ADOT may consider the mitigated 
lane configurations shown in Figure 6 to improve levels of service.  The resulting 
intersection movement level of service is shown in Table 6. Grade separation of 
interchanges is not recommended in the 2025 Option A Mitigated Scenario.

Table 6 – 2025 Option A Mitigated Analysis Peak Hour Levels of Service

ID Intersection Stop 
Control Approach AM (PM) Peak Hour

Left Thru Right Overall

1A Ellsworth Road & WB 
SR 24 Ramps Signalized

NB
SB
WB

F(F)
--(--)
C(D)

A(A)
D(B)
D(D)

--(--)
A(A)
D(D)

F(E)
D(B)
D(D)

Overall F(D)

1B Ellsworth Road & EB 
SR 24 Ramps Signalized

NB
SB
EB

--(--)
D(D)
D(C)

F(D)
A(B)
D(F)

C(D)
--(--)
A(A)

F(D)
A(C)
D(F)

Overall F(E)

3A Signal Butte Road & 
WB SR 24 Ramps Signalized

NB
SB
WB

C(D)
--(--)
C(B)

A(A)
C(C)
D(C)

--(--)
D(D)
C(B)

C(C)
D(C)
D(C)

Overall D(C)

3B Signal Butte Road & 
EB SR 24 Ramps Signalized

NB
SB
EB

--(--)
D(D)
B(B)

D(D)
A(B)
C(C)

D(D)
--(--)
C(C)

D(D)
C(B)
C(C)

Overall C(C)

The results of the intersection capacity analysis in Table 6 indicate that the SR 24 
intersections at Ellsworth Road are expected to experience delays during the peak 
hours.
The intersection of Ellsworth Road and WB SR 24 Ramps is predicted to experience 
delays during the AM peak hour. The demand of northbound left turning movement 
conflicts with the demand of the westbound off ramp through movement. Vehicles are 
expected to experience delays for the westbound approach movements and northbound 
left turning movement. 
The intersection of Ellsworth Road and EB SR 24 Ramps is predicted to experience 
delays during the AM and PM peak hours. During the AM peak hour, the heavy 
northbound through volumes on Ellsworth Road require the majority of green time which 
minimizes the green time available for other movements. During the PM peak hour, the 
heavy through volumes on the SR 24 eastbound off ramp conflict with southbound 
traffic on Ellsworth Road. Southbound left turning vehicles and the eastbound ramp 
approach vehicles are expected to experience delays during the PM peak hour. 
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2025 OPTION B INTERSECTION LEVEL OF SERVICE ANALYSIS

The 2025 Option B mitigated intersection capacity analysis was performed using the 
unmitigated lane configurations and stop control as shown in Figure 7.  The resulting 
intersection movement level of service is shown in Table 7. An alternate mitigated 
intersection movement level of service analysis is shown in Table 8.

Table 7 – 2025 Option B Peak Hour Levels of Service

ID Intersection Stop 
Control Approach AM (PM) Peak Hour

Left Thru Right Overall

1A Ellsworth Road & WB 
SR 24 Ramps(1) Signalized

NB
SB
WB

F(F)
--(--)
C(C)

A(A)
D(C)
D(C)

--(--)
A(A)
D(C)

F(F)
D(C)
D(C)

Overall F(E)

1B Ellsworth Road & EB 
SR 24 Ramps(1) Signalized

NB
SB
EB

--(--)
D(D)
C(C)

F(D)
A(B)
C(D)

C(D)
--(--)
A(A)

F(D)
A(C)
C(D)

Overall E(D)

3A Signal Butte Road & 
WB SR 24 Ramps Signalized

NB
SB

B(A)
--(--)

A(A)
B(C)

--(--)
B(C)

A(A)
B(C)

Overall B(A)

3B Signal Butte Road & 
EB SR 24 Ramps Signalized

NB
SB
EB

--(--)
--(--)
B(A)

C(D)
A(C)
--(--)

--(--)
--(--)
A(A)

C(D)
A(C)
B(A)

Overall C(D)

(1) An alternate mitigation analysis has been performed for the intersections of the SR 24 Ramps and Ellsworth 
Road and included in this report.

The results of the intersection capacity analysis in Table 7 indicate that the SR 24 
intersections at Ellsworth Road are expected to experience delays during the peak 
hours.
The intersection of Ellsworth Road and WB SR 24 Ramps is predicted to experience 
delays during the AM and PM peak hours.  During both peak hours, the demand of 
northbound left turning movement conflicts with the demand of the westbound off ramp 
through movement. Vehicles are expected to experience delays for the westbound 
approach movements and northbound left turning movement. An alternate mitigation 
analysis is included in this report.
The intersection of Ellsworth Road and EB SR 24 Ramps is predicted to experience 
delays during the AM and PM peak hours. During the AM peak hour, the heavy 
northbound through volumes on Ellsworth Road require the majority of green time which
minimizes the green time available for other movements. An alternate mitigation 
analysis is also included in this report. 
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2025 OPTION B MITIGATED INTERSECTION LEVEL OF SERVICE ANALYSIS

A mitigation analysis was performed for the 2025 Option B scenario at intersections that 
experience delays in the AM and PM peak hours.  ADOT may consider the mitigated 
lane configurations shown in Figure 7 to improve levels of service.  Grade separation of 
interchanges is not recommended in the 2025 Option B Mitigated Scenario.

The 2025 Option B mitigated intersection capacity analysis was performed using the 
recommended lane configurations as shown in Figure 7.  The resulting intersection 
movement level of service is shown in Table 8.

Table 8 – 2025 Option B Mitigated Analysis Peak Hour Levels of Service

ID Intersection Stop 
Control Approach AM (PM) Peak Hour

Left Thru Right Overall

1A Ellsworth Road & WB 
SR 24 Ramps Signalized

NB
SB
WB

F(F)
--(--)
C(C)

A(A)
D(C)
D(C)

--(--)
A(A)
D(C)

F(F)
D(C)
D(C)

Overall F(E)

1B Ellsworth Road & EB 
SR 24 Ramps Signalized

NB
SB
EB

--(--)
D(D)
C(C)

F(D)
A(B)
C(D)

C(D)
--(--)
A(A)

F(D)
A(C)
C(D)

Overall E(D)

The results of the intersection capacity analysis in Table 8 indicate that the SR 24 
intersections at Ellsworth Road are expected to experience delays during the peak 
hours. The proposed mitigation measures are not predicted to improve the level of 
service at the intersections of Ellsworth Road and SR 24 in 2025.

2035 INTERSECTION LEVEL OF SERVICE ANALYSIS

The 2035 intersection capacity analysis was performed using the recommended lane 
configurations as shown in Figure 8.  The resulting intersection movement level of 
service is shown in Table 9.
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Table 9 – 2035 Peak Hour Levels of Service

ID Intersection Stop 
Control Approach AM (PM) Peak Hour

Left Thru Right Overall

1A Ellsworth Road & WB 
SR 24 Ramps Signalized

NB
SB
WB

C(D)
--(--)
D(C)

A(A)
D(B)
--(--)

--(--)
A(A)
D(C)

C(B)
D(B)
D(C)

Overall C(C)

1B Ellsworth Road & EB 
SR 24 Ramps Signalized

NB
SB
EB

--(--)
D(D)
D(C)

D(D)
A(A)
--(--)

C(D)
--(--)
A(A)

D(D)
C(B)
D(C)

Overall C(C)

2A Williams Field Road 
& WB SR 24 Ramps Signalized

NB
SB
EB

B(B)
--(--)
C(C)

A(A)
B(B)
--(--)

--(--)
C(C)
C(C)

A(A)
C(C)
C(C)

Overall C(C)

2B Williams Field Road 
& EB SR 24 Ramps Signalized

NB
SB
WB

--(--)
C(C)
B(B)

C(C)
A(A)
--(--)

C(C)
--(--)
B(B)

C(C)
B(B)
B(B)

Overall C(C)

3A Signal Butte Road & 
WB SR 24 Ramps Signalized

NB
SB
EB

B(D)
--(--)
D(C)

A(A)
D(C)
--(--)

--(--)
D(C)
D(C)

A(A)
D(C)
D(C)

Overall C(B)

3B Signal Butte Road & 
EB SR 24 Ramps Signalized

NB
SB
WB

--(--)
C(D)
D(D)

C(C)
A(A)
--(--)

D(C)
--(--)
D(D)

C(C)
B(A)
D(D)

Overall C(C)

4A Meridian Road & WB 
SR 24 Ramps Signalized

NB
SB
WB

F(A)
--(--)
E(D)

A(A)
D(D)
--(--)

--(--)
A(A)
D(D)

D(A)
D(D)
D(D)

Overall D(B)

4B Meridian Road & EB 
SR 24 Ramps Signalized

NB
SB
EB

--(--)
C(C)
D(C)

D(D)
A(A)
--(--)

C(C)
--(--)
A(A)

D(D)
A(A)
D(C)

Overall D(C)

5A Ironwood Drive & WB 
SR 24 Ramps Signalized

NB
SB

A(A)
--(--)

A(A)
C(B)

--(--)
B(A)

A(A)
C(B)

Overall A(A)

5B Ironwood Drive & EB 
SR 24 Ramps Signalized

NB
SB
EB

--(--)
--(--)
C(B)

B(D)
A(B)
--(--)

--(--)
--(--)
C(B)

B(D)
A(B)
C(B)

Overall B(C)

The results of the intersection capacity analysis indicate that all study intersection 
approaches and movements are predicted to operate at LOS D or better during the 
peak hours except for select movements at the intersection of Meridian Road and SR 
24 WB Ramps.

The northbound left turning vehicles and westbound left turning vehicles conflict at the 
intersection of Meridian Road and SR 24 WB Ramps and are expected to experience 
delays in the AM peak hour.  Vehicles are expected to queue on the westbound on 
ramp and northbound left turn lane.  It is not uncommon for heavy turning movements at 
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freeway interchanges to experience delays in the peak hour.  No mitigation is 
recommended. 

INTERSECTION AND FREEWAY SEGMENT LANE REQUIREMENTS 

As a result of the intersection capacity analyses and the projected AADT’s, the 
proposed intersection approach lane configurations are depicted in Figure 6, Figure 7 
and Figure 8 for the 2025 Option A, 2025 Option B and 2035 scenarios.

CONCLUSIONS AND RECOMMENDATIONS

The following findings, conclusions, and recommendations have been documented in 
this study:

Existing Conditions

All existing intersection approaches operate at an acceptable level of service 
(LOS D) with the existing lane configurations and stop control except for select 
turning movements during the AM and PM peak hours.  The northbound left turn 
movement experiences delays in the AM peak hour due to a combination of the 
high left turn volume and southbound volumes and the limited green time for the 
northbound left turn movement. The eastbound right turn movement experiences 
delay in the PM peak hour due to the limited green time for the eastbound 
approach as a result of the high demand of vehicles on Ellsworth Road.

The segment of SR 24 from Loop 202 to Ellsworth Road experienced 24 crashes 
in 2014 and 2015.  The data provided does not seem to indicate any unusual 
crash pattern.

The intersections of SR 24 at Ellsworth Road experienced 27 crashes in 2014 
and 2015.  The data provided does not seem to indicate any unusual crash 
patterns.

2025 Option A Scenario

Option A proposes extending SR 24 from Ellsworth Road to Ironwood Drive as 
an at grade arterial roadway with an at grade intersection at Signal Butte Road. 
The existing at grade intersection with Ellsworth Road would remain if possible 
and an “end of expressway” condition would occur at Ironwood Road. Mountain 
Road would be “grade separated” over SR 24.

Grade separation of interchanges is not recommended in the 2025 Option A 
scenario.

The 2025 Option A intersection capacity analysis was performed using the 
recommended lane configurations and stop control as shown in Figure 6.
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The results of the intersection capacity analysis in Table 5 indicate that the SR 
24 intersections at Ellsworth Road and Signal Butte Road are expected to 
experience delays during the peak hours.

o The intersection of Ellsworth Road and WB SR 24 Ramps is predicted to 
experience delays during the AM and PM peak hours.  During both peak
hours, the demand of northbound left turning movement conflicts with the 
demand of the westbound off ramp through movement. Vehicles are 
expected to experience delays for the westbound approach movements 
and northbound left turning movement. An alternate mitigation analysis is 
included in this report.

o The intersection of Ellsworth Road and EB SR 24 Ramps is predicted to 
experience delays during the AM and PM peak hours. During the AM peak 
hour, the heavy northbound through volumes on Ellsworth Road require
the majority of green time which minimizes the green time available for 
other movements. During the PM peak hour, the heavy through volumes 
on the SR 24 eastbound off ramp conflict with southbound traffic on 
Ellsworth Road. Southbound left turning vehicles and the eastbound ramp 
approach vehicles are expected to experience delays during the PM peak 
hour. An alternate mitigation analysis is also included in this report. 

o The intersection of Signal Butte Road and WB SR 24 Ramps is 
predicted to experience delays in the AM peak hour. The high volumes of 
through vehicles on westbound SR 24 conflict with the NB left turning 
vehicles travelling to westbound SR 24.  An alternate mitigation analysis is 
also included in this report.

o The intersection of Signal Butte Road and EB SR 24 Ramps is predicted 
to experience delays in the PM peak hour.  The high volumes of through 
vehicles on eastbound SR 24 conflict with the SB left turning vehicles 
travelling to eastbound SR 24.  An alternate mitigation analysis is also 
included in this report.

2025 Option A Mitigated Analysis

A mitigation analysis was performed for the 2025 Option A scenario at 
intersections that experience delays in the AM and PM peak hours. ADOT may 
consider the mitigated lane configurations shown in Figure 6 to improve levels of 
service.

The results of the intersection capacity analysis in Table 6 indicate that the SR 
24 intersections at Ellsworth Road are expected to experience delays during the 
peak hours.

o The intersection of Ellsworth Road and WB SR 24 Ramps is predicted to 
experience delays during the AM peak hour. The demand of northbound 
left turning movement conflicts with the demand of the westbound off ramp 
through movement. Vehicles are expected to experience delays for the 
westbound approach movements and northbound left turning movement. 
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o The intersection of Ellsworth Road and EB SR 24 Ramps is predicted to 
experience delays during the AM and PM peak hours. During the AM peak 
hour, the heavy northbound through volumes on Ellsworth Road require 
the majority of green time which minimizes the green time available for 
other movements. During the PM peak hour, the heavy through volumes 
on the SR 24 eastbound off ramp conflict with southbound traffic on 
Ellsworth Road. Southbound left turning vehicles and the eastbound ramp 
approach vehicles are expected to experience delays during the PM peak 
hour.

2025 Option B Scenario

Option B is an at grade arterial roadway extension from Ellsworth Road to Signal 
Butte Road with no additional access. The existing at grade intersection with 
Ellsworth Road would remain if possible and an “end of expressway” condition 
would occur at Signal Butte Road. 

Grade separation of interchanges is not recommended in the 2025 Option B 
scenario.

The 2025 Option B intersection capacity analysis was performed using the 
recommended lane configurations and stop control as shown in Figure 7.

The results of the intersection capacity analysis in Table 7 indicate that the SR 
24 intersections at Ellsworth Road are expected to experience delays during the 
peak hours.

o The intersection of Ellsworth Road and WB SR 24 Ramps is predicted to 
experience delays during the AM and PM peak hours.  During both peak 
hours, the demand of northbound left turning movement conflicts with the 
demand of the westbound off ramp through movement. Vehicles are 
expected to experience delays for the westbound approach movements 
and northbound left turning movement. An alternate mitigation analysis is 
included in this report.

o The intersection of Ellsworth Road and EB SR 24 Ramps is predicted to 
experience delays during the AM and PM peak hours. During the AM peak 
hour, the heavy northbound through volumes on Ellsworth Road require 
the majority of green time which minimizes the green time available for 
other movements. An alternate mitigation analysis is also included in this 
report..

2025 Option B Mitigated Analysis

A mitigation analysis was performed for the 2025 Option B scenario at 
intersections that experience delays in the AM and PM peak hours. ADOT may 
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consider the mitigated lane configurations shown in Figure 7 to improve levels of 
service.

The results of the intersection capacity analysis in Table 8 indicate that the SR 
24 intersections at Ellsworth Road are expected to experience delays during the 
peak hours. The proposed mitigation measures are not predicted to improve the 
level of service at the intersections of Ellsworth Road and SR 24 in 2025.

2035 Horizon Year

In 2035, SR 24 is considered to be a controlled access freeway, extending the 
existing freeway from Ellsworth Road to Ironwood Drive.  Freeway interchanges 
will be provided at Ellsworth Road, Williams Field Road, Signal Butte Road, 
Meridian Road, and Ironwood Drive. 

The 2035 intersection capacity analysis was performed using the recommended 
lane configurations and stop control as shown in Figure 8.

The results of the intersection capacity analysis indicate that all study intersection 
approaches and movements are predicted to operate at LOS D or better during 
the peak hours except for select movements at the intersection of Meridian 
Road and SR 24 WB Ramps.

The northbound left turning vehicles and westbound left turning vehicles conflict 
at the intersection of Meridian Road and SR 24 WB Ramps and are expected to 
experience delays in the AM peak hour.  Vehicles are expected to queue on the 
westbound on ramp and northbound left turn lane.  It is not uncommon for heavy 
turning movements at freeway interchanges to experience delays in the peak 
hour.  No mitigation is recommended. 
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1

APPENDIX A

ADOT REVIEW COMMENTS

SR
 2

4 
(G

at
ew

ay
 F

re
ew

ay
) E

lls
w

or
th

 R
oa

d 
to

 Ir
on

w
oo

d 
R

oa
d 

 
 

 
in

 M
ar

ic
op

a 
C

ou
nt

y 
an

d 
Pi

na
l C

ou
nt

y,
 A

riz
on

a 

D
ra

ft 
ID

C
R

 C
om

m
en

t R
es

po
ns

e 
D

oc
um

en
t 

C
lie

nt
 P

ro
je

ct
 M

an
ag

er
:  

R
on

al
d 

M
cC

al
ly

 
C

on
su

lta
nt

:  
PA

R
SO

N
S 

 
A

-W
ill

 C
om

pl
y 

 
B

-C
on

su
lta

nt
 T

o 
Ev

al
ua

te
 

 
C

-A
D

O
T 

To
 E

va
lu

at
e 

 
D

-N
o 

Fu
rt

he
r A

ct
io

n 
R

eq
ui

re
d 

pr
in

te
d 

7/
19

/2
01

6 
 9

:0
2:

16
 A

M
 

20
16

-0
7-

18
 H

89
15

 0
1L

_0
2L

_S
R

 2
4 

D
ra

ft 
ID

C
R

 C
om

m
en

ts
  

 
P

ag
e

9 
of

 3
3

O
VE

R
A

LL
C

O
M

M
EN

T
N

O
. 

R
EV

IE
W

-
ER

C
O

M
M

EN
T 

N
O

. 

D
W

G
,

SH
T,

PA
G

E 
N

O
. 

C
O

M
M

EN
T 

IN
IT

IA
L 

C
O

D
E 

FI
N

A
L 

C
O

D
E 

D
ES

IG
N

ER
 R

ES
PO

N
SE

 

18
 

 
12

 
 

Tr
af

fic
 

A
na

ly
si

s
R

ep
or

t 

O
n 

P
ag

e 
6,

 1
st

 P
ar

ag
ra

ph
 u

nd
er

 E
xi

st
in

g 
In

te
rs

ec
tio

n 
C

on
fig

ur
at

io
n 

it 
st

at
es

 th
at

 th
e 

N
B

 a
pp

ro
ac

h 
on

 
E

lls
w

or
th

 c
on

si
st

s 
of

 fo
ur

 th
ro

ug
h 

la
ne

s 
at

 th
e 

E
B

 o
ff-

ra
m

p.
  T

ec
hn

ic
al

ly
 th

er
e 

ar
e 

fo
ur

 la
ne

s 
go

in
g 

th
ro

ug
h 

th
is

 in
te

rs
ec

tio
n 

bu
t i

n 
re

al
ity

 th
er

e 
ar

e 
on

ly
 tw

o 
th

ro
ug

h 
la

ne
s.

 T
he

 o
th

er
 tw

o 
la

ne
s 

ar
e 

ac
tu

al
ly

 tw
o 

le
ft 

tu
rn

 s
to

ra
ge

 la
ne

s 
fo

r t
he

 W
B

 o
n-

ra
m

p.
 

A
 

 
Th

e 
te

xt
 o

f t
he

 re
po

rt 
w

ill 
be

 u
pd

at
ed

 to
 c

la
rif

y 
th

at
 

tw
o 

le
ft 

tu
rn

 la
ne

s 
ar

e 
qu

eu
e 

st
or

ag
e 

fo
r t

he
 

no
rth

bo
un

d 
le

ft 
tu

rn
 la

ne
s 

at
 th

e 
in

te
rs

ec
tio

n 
of

 
E

lls
w

or
th

 R
oa

d 
an

d 
S

R
 2

4 
E

B
 R

am
ps

. 

19
 

 
13

 
 

Tr
af

fic
 

A
na

ly
si

s
R

ep
or

t 

O
n 

P
ag

e 
8 

th
e 

le
ft 

tu
rn

 a
rro

w
 in

 F
ig

ur
e 

1A
 is

 m
is

si
ng

. 
A

 
 

Th
e 

fig
ur

e 
w

ill 
be

 c
or

re
ct

ed
. 

20
 

 
14

 
 

Tr
af

fic
 

A
na

ly
si

s
R

ep
or

t 

O
n 

P
ag

e 
9,

 it
 a

pp
ea

rs
 th

at
 th

e 
da

ta
 in

 T
ab

le
 2

 is
 

ba
ck

w
ar

ds
 fo

r 1
A

 a
nd

 1
B

. 
A 

 
 

21
 

 
15

 
 

Tr
af

fic
 

A
na

ly
si

s
R

ep
or

t 

O
n 

P
ag

e 
9 

in
 th

e 
fir

st
 s

en
te

nc
e 

of
 th

e 
2n

d 
pa

ra
gr

ap
h 

un
de

r C
ra

sh
 A

na
ly

si
s 

it 
st

at
es

, "
 id

en
tif

ie
d 

a 
on

e-
ye

ar
 

to
ta

l o
f 2

4 
cr

as
he

s 
(w

ith
ou

t a
ny

 fa
ta

lit
ie

s)
 o

n 
24

 fr
om

 
Lo

op
 2

02
 . 

. .
” S

ho
ul

d 
it 

no
t s

ay
 " 

 id
en

tif
ie

d 
a 

on
e-

ye
ar

 
to

ta
l o

f 2
4 

cr
as

he
s 

(w
ith

ou
t a

ny
 fa

ta
lit

ie
s 

on
 S

R
 2

4 
fro

m
 L

oo
p 

20
2.

 . 
." 

A
 

 
Th

e 
ta

bl
e 

w
ill 

be
 c

or
re

ct
ed

. 



SR
 2

4 
(G

at
ew

ay
 F

re
ew

ay
) E

lls
w

or
th

 R
oa

d 
to

 Ir
on

w
oo

d 
R

oa
d 

 
 

 
in

 M
ar

ic
op

a 
C

ou
nt

y 
an

d 
Pi

na
l C

ou
nt

y,
 A

riz
on

a 

D
ra

ft 
ID

C
R

 C
om

m
en

t R
es

po
ns

e 
D

oc
um

en
t 

C
lie

nt
 P

ro
je

ct
 M

an
ag

er
:  

R
on

al
d 

M
cC

al
ly

 
C

on
su

lta
nt

:  
PA

R
SO

N
S 

 
A

-W
ill

 C
om

pl
y 

 
B

-C
on

su
lta

nt
 T

o 
Ev

al
ua

te
 

 
C

-A
D

O
T 

To
 E

va
lu

at
e 

 
D

-N
o 

Fu
rt

he
r A

ct
io

n 
R

eq
ui

re
d 

pr
in

te
d 

7/
19

/2
01

6 
 9

:0
0:

12
 A

M
 

20
16

-0
7-

18
 H

89
15

 0
1L

_0
2L

_S
R

 2
4 

D
ra

ft 
ID

C
R

 C
om

m
en

ts
  

 
P

ag
e

10
 o

f 3
3

O
VE

R
A

LL
C

O
M

M
EN

T
N

O
. 

R
EV

IE
W

-
ER

C
O

M
M

EN
T 

N
O

. 

D
W

G
,

SH
T,

PA
G

E 
N

O
. 

C
O

M
M

EN
T 

IN
IT

IA
L 

C
O

D
E 

FI
N

A
L 

C
O

D
E 

D
ES

IG
N

ER
 R

ES
PO

N
SE

 

22
 

 
16

 
 

Tr
af

fic
 

A
na

ly
si

s
R

ep
or

t 

O
n 

P
ag

e 
11

 u
nd

er
 P

ro
je

ct
ed

 S
eg

m
en

t T
ra

ffi
c 

V
ol

um
es

, i
t s

ta
te

s 
an

 "e
nd

 o
f f

re
ew

ay
" c

on
di

tio
n.

  
E

lls
w

or
th

 is
 th

e 
"e

nd
 o

f f
re

ew
ay

" c
on

di
tio

n 
an

d 
S

ig
na

l 
B

ut
te

 in
 O

pt
io

n 
B

 o
r I

ro
nw

oo
d 

in
 O

pt
io

n 
A

 w
ou

ld
 b

e 
an

 
"e

nd
 o

f e
xp

re
ss

w
ay

" c
on

di
tio

n.
  P

er
 th

e 
A

D
O

T 
R

oa
dw

ay
 D

es
ig

n 
G

ui
de

 (2
01

2)
, "

Fu
ll 

ac
ce

ss
 c

on
tro

l 
gi

ve
s 

pr
ef

er
en

ce
 to

 th
ro

ug
h 

tra
ffi

c 
by

 p
ro

vi
di

ng
 a

cc
es

s 
on

ly
 th

ro
ug

h 
se

le
ct

ed
 p

ub
lic

 ro
ad

s 
an

d 
by

 p
ro

hi
bi

tin
g 

at
-g

ra
de

 c
ro

ss
in

gs
 o

r d
ire

ct
 a

cc
es

s 
fro

m
 a

bu
tti

ng
 

pr
op

er
ty

.  
P

ar
tia

l a
cc

es
s 

co
nt

ro
l s

til
l g

iv
es

 p
re

fe
re

nc
e 

to
 th

ro
ug

h 
tra

ffi
c 

bu
t p

er
m

its
 s

om
e 

cr
os

si
ng

s 
at

 g
ra

de
 

an
d 

so
m

e 
pr

iv
at

e 
dr

iv
ew

ay
 c

on
ne

ct
io

ns
." 

 T
he

 2
00

9 
M

U
TC

D
 d

ef
in

es
 a

 F
re

ew
ay

 a
s 

a 
di

vi
de

d 
hi

gh
w

ay
 w

ith
 

fu
ll 

ac
ce

ss
 c

on
tro

l a
nd

 a
n 

E
xp

re
ss

w
ay

 a
s 

a 
di

vi
de

d 
hi

gh
w

ay
 w

ith
 p

ar
tia

l c
on

tro
l o

f a
cc

es
s.

  "
E

nd
 o

f 
fre

ew
ay

" e
xi

st
s 

at
 E

lls
w

or
th

 R
d 

w
ith

 th
e 

at
-g

ra
de

 
si

gn
al

iz
ed

 in
te

rs
ec

tio
n.

  I
n 

th
e 

In
te

rim
 S

R
 2

4 
co

ul
d 

on
ly

 b
e 

la
be

le
d 

as
 a

n 
E

xp
re

ss
w

ay
 w

ith
 th

e 
at

-g
ra

de
 

in
te

rs
ec

tio
ns

 w
ith

 p
ar

tia
l c

on
tro

lle
d 

ac
ce

ss
 fr

om
 

E
lls

w
or

th
 R

d 
to

 S
ig

na
l B

ut
te

 R
d/

Iro
nw

oo
d 

R
d,

 
de

pe
nd

in
g 

on
 th

e 
O

pt
io

n 
se

le
ct

ed
. 

B
 

A
 

Th
e 

re
po

rt 
w

ill 
be

 u
pd

at
ed

 to
 s

ta
te

 th
at

 E
lls

w
or

th
 

R
oa

d 
is

 a
n 

en
d 

of
 e

xp
re

ss
w

ay
 c

on
di

tio
n 

in
 O

pt
io

n 
A

. 

23
 

 
17

 
 

Tr
af

fic
 

A
na

ly
si

s
R

ep
or

t 

O
n 

P
ag

e 
4-

4 
of

 th
e 

D
C

R
, 1

st
 p

ar
ag

ra
ph

 u
nd

er
 4

.4
.2

 
E

lls
w

or
th

 R
oa

d 
In

te
rim

 T
I i

t s
ta

te
s,

 "F
or

 th
e 

in
te

rim
 

co
nd

iti
on

, N
B 

E
lls

w
or

th
 R

oa
d 

w
ill

 b
e 

w
id

en
ed

 to
 a

dd
 

ad
di

tio
na

l p
av

em
en

t f
or

 th
e 

fu
tu

re
 th

ird
 th

ro
ug

h 
la

ne
 

no
rth

bo
un

d.
"  

Th
e 

D
C

R
 d

oe
s 

no
t s

ta
te

 th
at

 th
e 

th
ird

 
la

ne
 w

ou
ld

 b
e 

op
en

ed
 to

 tr
af

fic
 b

ut
 is

 s
ho

w
n 

as
 a

 
po

ss
ib

ilit
y 

in
 A

pp
en

di
x 

C
 C

-4
.0

1.
  T

he
 p

ro
je

ct
ed

 tr
af

fic
 

vo
lu

m
es

 d
o 

no
t s

ho
w

 a
ny

 p
ro

je
ct

io
ns

 w
ith

 th
e 

po
ss

ib
ilit

y 
of

 th
is

 th
ird

 N
B

 th
ro

ug
h 

la
ne

 

B
 

A
 

P
av

em
en

t w
id

en
in

g 
on

 E
lls

w
or

th
 R

oa
d 

is
 to

 
ac

co
m

m
od

at
e 

th
e 

12
-fo

ot
 la

ne
 s

hi
ft 

of
 th

e 
ex

is
tin

g 
N

B 
th

ro
ug

h 
la

ne
s.

  T
he

 a
dd

iti
on

al
 p

av
em

en
t w

id
th

 w
ill 

be
 

us
ed

 fo
r t

he
 th

ird
 n

or
th

bo
un

d 
le

ft 
tu

rn
 la

ne
. 

SR
 2

4 
(G

at
ew

ay
 F

re
ew

ay
) E

lls
w

or
th

 R
oa

d 
to

 Ir
on

w
oo

d 
R

oa
d 

 
 

 
in

 M
ar

ic
op

a 
C

ou
nt

y 
an

d 
Pi

na
l C

ou
nt

y,
 A

riz
on

a 

D
ra

ft 
ID

C
R

 C
om

m
en

t R
es

po
ns

e 
D

oc
um

en
t 

C
lie

nt
 P

ro
je

ct
 M

an
ag

er
:  

R
on

al
d 

M
cC

al
ly

 
C

on
su

lta
nt

:  
PA

R
SO

N
S 

 
A

-W
ill

 C
om

pl
y 

 
B

-C
on

su
lta

nt
 T

o 
Ev

al
ua

te
 

 
C

-A
D

O
T 

To
 E

va
lu

at
e 

 
D

-N
o 

Fu
rt

he
r A

ct
io

n 
R

eq
ui

re
d 

pr
in

te
d 

7/
19

/2
01

6 
 9

:0
0:

12
 A

M
 

20
16

-0
7-

18
 H

89
15

 0
1L

_0
2L

_S
R

 2
4 

D
ra

ft 
ID

C
R

 C
om

m
en

ts
  

 
P

ag
e

11
 o

f 3
3

O
VE

R
A

LL
C

O
M

M
EN

T
N

O
. 

R
EV

IE
W

-
ER

C
O

M
M

EN
T 

N
O

. 

D
W

G
,

SH
T,

PA
G

E 
N

O
. 

C
O

M
M

EN
T 

IN
IT

IA
L 

C
O

D
E 

FI
N

A
L 

C
O

D
E 

D
ES

IG
N

ER
 R

ES
PO

N
SE

 

24
 

 
18

 
 

Tr
af

fic
 

A
na

ly
si

s
R

ep
or

t 

C
ur

re
nt

ly
 S

ig
na

l B
ut

te
 R

d 
do

es
 n

ot
 e

xi
st

 in
 th

e 
ar

ea
 o

f 
S

R
 2

4.
  F

ro
m

 w
ha

t I
 u

nd
er

st
an

d 
in

 th
e 

D
C

R
 u

nd
er

 
O

pt
io

n 
A

 th
at

 th
is

 ro
ad

 w
ill 

no
t b

e 
bu

ilt
 b

y 
20

25
.  

U
nd

er
 O

pt
io

n 
B

 it
 w

ou
ld

 b
ec

om
e 

th
e 

lo
gi

ca
l t

er
m

in
us

 
bu

t w
ou

ld
 s

til
l h

av
e 

to
 b

e 
bu

ilt
.  

W
hy

 is
 it

 u
nd

er
 O

pt
io

n 
A

 th
at

 y
ou

 a
re

 s
ho

w
in

g 
th

ro
ug

h 
m

ov
em

en
ts

 N
B

 a
nd

 
S

B
 th

ro
ug

h 
th

e 
in

te
rs

ec
tio

ns
 to

 a
 n

on
ex

is
te

nt
 ro

ad
? 

B
 

D
 

C
ity

 o
f M

es
a 

is
 p

la
nn

in
g 

to
 c

on
st

ru
ct

 S
ig

na
l B

ut
te

 
R

oa
d 

fro
m

 R
ay

 R
oa

d 
to

 P
ec

os
 R

oa
d.

  

25
 

 
19

 
 

Tr
af

fic
 

A
na

ly
si

s
R

ep
or

t 

In
 F

ig
ur

e 
4 

an
d 

Fi
gu

re
 5

, o
n 

th
e 

di
ag

ra
m

 y
ou

 a
re

 
sh

ow
in

g 
M

er
id

ia
n 

R
d 

as
 M

oe
ur

 R
d.

 
A 

A 
W

ill 
ch

an
ge

 

26
 

 
20

 
 

Tr
af

fic
 

A
na

ly
si

s
R

ep
or

t 

O
n 

P
ag

e 
18

, 2
0,

 F
ig

ur
e 

6,
 a

nd
 F

ig
ur

e 
7 

fo
r t

he
 

M
iti

ga
te

d 
in

te
rs

ec
tio

ns
, a

dd
in

g 
a 

th
ird

 le
ft 

tu
rn

 la
ne

 fo
r 

th
e 

W
B

 o
n 

ra
m

p 
at

 E
lls

w
or

th
 w

ou
ld

 im
pr

ov
e 

th
e 

le
ve

l 
of

 s
er

vi
ce

 fo
r O

pt
io

n 
A

 a
nd

 O
pt

io
n 

B
 b

ut
 th

er
e 

ar
e 

ot
he

r f
ac

to
rs

 th
at

 a
ls

o 
ne

ed
 to

 b
e 

co
ns

id
er

ed
.  

B
y 

ad
di

ng
 th

e 
th

ird
 le

ft 
tu

rn
 la

ne
 th

is
 w

ou
ld

 m
ea

n 
w

id
en

in
g 

E
lls

w
or

th
 R

d 
w

ith
 a

no
th

er
 la

ne
 o

n 
to

p 
of

 th
e 

th
ird

 N
B

 th
ro

ug
h 

la
ne

.  
A

ls
o,

 th
e 

W
B

 o
n-

ra
m

p 
w

ou
ld

 
ne

ed
 to

 b
e 

w
id

en
ed

 to
 th

re
e 

la
ne

s 
fro

m
 th

e 
ex

is
tin

g 
tw

o 
in

 o
rd

er
 to

 a
cc

om
m

od
at

e 
th

e 
th

ird
 le

ft 
tu

rn
 la

ne
.  

B
y 

ad
di

ng
 th

e 
th

ird
 la

ne
 o

n 
th

e 
ra

m
p 

th
er

e 
w

ou
ld

 n
ee

d 
to

 b
e 

en
ou

gh
 ro

om
 in

 o
rd

er
 to

 m
er

ge
 th

at
 th

ird
 la

ne
 

pr
io

r t
o 

R
am

p 
A

 o
r l

ea
vi

ng
 th

e 
th

ird
 la

ne
 a

s 
th

e 
R

am
p 

A
 la

ne
 fr

om
 th

e 
E

lls
w

or
th

 in
te

rs
ec

tio
n.

 

B
 

D
 

Th
e 

th
ird

 le
ft 

tu
rn

 la
ne

 h
as

 b
ee

n 
de

le
te

d.
 

27
 

 
21

 
 

Tr
af

fic
 

A
na

ly
si

s
R

ep
or

t 

Fi
gu

re
 7

, t
he

 p
ro

po
se

d 
la

ne
 c

on
fig

ur
at

io
n 

di
ag

ra
m

s 
la

be
l 3

A
 a

nd
 3

B
 a

s 
Iro

nw
oo

d 
D

r w
he

n 
th

ey
 s

ho
ul

d 
be

 
S

ig
na

l B
ut

te
 R

d.
 

A
 

 
Th

e 
fig

ur
e 

w
ill 

be
 c

or
re

ct
ed

. 



SR
 2

4 
(G

at
ew

ay
 F

re
ew

ay
) E

lls
w

or
th

 R
oa

d 
to

 Ir
on

w
oo

d 
R

oa
d 

 
 

 
in

 M
ar

ic
op

a 
C

ou
nt

y 
an

d 
Pi

na
l C

ou
nt

y,
 A

riz
on

a 

D
ra

ft 
ID

C
R

 C
om

m
en

t R
es

po
ns

e 
D

oc
um

en
t 

C
lie

nt
 P

ro
je

ct
 M

an
ag

er
:  

R
on

al
d 

M
cC

al
ly

 
C

on
su

lta
nt

:  
PA

R
SO

N
S 

 
A

-W
ill

 C
om

pl
y 

 
B

-C
on

su
lta

nt
 T

o 
Ev

al
ua

te
 

 
C

-A
D

O
T 

To
 E

va
lu

at
e 

 
D

-N
o 

Fu
rt

he
r A

ct
io

n 
R

eq
ui

re
d 

pr
in

te
d 

7/
19

/2
01

6 
 9

:0
0:

12
 A

M
 

20
16

-0
7-

18
 H

89
15

 0
1L

_0
2L

_S
R

 2
4 

D
ra

ft 
ID

C
R

 C
om

m
en

ts
  

 
P

ag
e

12
 o

f 3
3

O
VE

R
A

LL
C

O
M

M
EN

T
N

O
. 

R
EV

IE
W

-
ER

C
O

M
M

EN
T 

N
O

. 

D
W

G
,

SH
T,

PA
G

E 
N

O
. 

C
O

M
M

EN
T 

IN
IT

IA
L 

C
O

D
E 

FI
N

A
L 

C
O

D
E 

D
ES

IG
N

ER
 R

ES
PO

N
SE

 

28
 

 
22

 
 

Tr
af

fic
 

A
na

ly
si

s
R

ep
or

t 

P
ag

e 
26

 u
nd

er
 2

02
5 

O
pt

io
n 

A
 S

ce
na

rio
, 1

st
 

pa
ra

gr
ap

h 
Iro

nw
oo

d 
R

d 
w

ou
ld

 n
ot

 b
e 

an
 "e

nd
 o

f 
fre

ew
ay

" b
ut

 a
n 

"e
nd

 o
f e

xp
re

ss
w

ay
" c

on
di

tio
n.

  A
ls

o 
it 

st
at

es
 th

at
 M

ou
nt

ai
n 

R
d 

w
ou

ld
 b

e 
"g

ra
de

 s
ep

ar
at

ed
" 

ov
er

 S
R

 2
4 

bu
t i

n 
th

e 
ne

xt
 p

ar
ag

ra
ph

 it
 s

ta
te

s,
 "G

ra
de

 
se

pa
ra

tio
n 

of
 in

te
rc

ha
ng

es
 is

 n
ot

 re
co

m
m

en
de

d 
in

 th
e 

20
25

 O
pt

io
n 

A
 s

ce
na

rio
." 

M
ay

be
 it

 s
ho

ul
d 

be
 re

-s
ta

te
d 

th
at

 a
ll 

ot
he

r i
nt

er
ch

an
ge

s 
be

si
de

s 
M

ou
nt

ai
n 

R
d 

w
ill 

no
t b

e 
gr

ad
e 

se
pa

ra
te

d.
 

D
 

D
 

M
ou

nt
ai

n 
R

oa
d 

w
ill 

no
t b

e 
an

 in
te

rc
ha

ng
e.

 It
 w

ill 
ju

st
 

be
 a

 g
ra

de
 s

ep
ar

at
ed

 c
ro

ss
in

g.
 It

 w
ill 

no
t h

av
e 

di
re

ct
 

ac
ce

ss
 to

 S
R

-2
4.

 

29
 

 
23

 
 

Tr
af

fic
 

A
na

ly
si

s
R

ep
or

t 

P
ag

e 
27

, t
hi

rd
 p

ar
ag

ra
ph

 u
nd

er
 2

02
5 

O
pt

io
n 

A
 

M
iti

ga
te

d 
A

na
ly

si
s,

 th
ird

 li
ne

 s
ta

te
s,

 . 
. .

"r
am

p 
th

ro
ug

h 
m

ov
em

en
t D

ur
in

g 
A

M
 b

ot
h 

pe
ak

 h
ou

r."
  P

le
as

e 
cl

ar
ify

. 

A
 

A
 

Th
e 

re
po

rt 
w

ill 
be

 u
pd

at
ed

 to
 s

ta
te

 th
at

 th
e 

no
rth

bo
un

d 
le

ft 
tu

rn
 tu

rn
in

g 
m

ov
em

en
t c

on
fli

ct
s 

w
ith

 
th

e 
w

es
tb

ou
nd

 ra
m

p 
m

ov
em

en
ts

.  
Th

e 
w

or
d 

“th
ro

ug
h”

 w
ill 

be
 d

el
et

ed
.  

 

30
 

 
24

 
 

Tr
af

fic
 

A
na

ly
si

s
R

ep
or

t 

P
ag

e 
27

 u
nd

er
 2

02
5 

O
pt

io
n 

B
 S

ce
na

rio
, 1

st
 

pa
ra

gr
ap

h,
 S

ig
na

l B
ut

te
 w

ou
ld

 b
e 

"e
nd

 o
f e

xp
re

ss
w

ay
" 

co
nd

iti
on

 a
nd

 n
ot

 "e
nd

 o
f f

re
ew

ay
." 

B
/C

 
A

 
Th

e 
re

po
rt 

w
ill 

be
 u

pd
at

ed
 to

 d
es

ig
na

te
 th

at
 S

ig
na

l 
B

ut
te

 R
oa

d 
w

ill 
be

 a
n 

“e
nd

 o
f e

xp
re

ss
w

ay
” c

on
di

tio
n.

 

EU
N

IC
E 

C
H

A
N

, F
H

W
A

  

SR
 2

4 
(G

at
ew

ay
 F

re
ew

ay
) E

lls
w

or
th

 R
oa

d 
to

 Ir
on

w
oo

d 
R

oa
d 

 
 

 
in

 M
ar

ic
op

a 
C

ou
nt

y 
an

d 
Pi

na
l C

ou
nt

y,
 A

riz
on

a 

D
ra

ft 
ID

C
R

 C
om

m
en

t R
es

po
ns

e 
D

oc
um

en
t 

C
lie

nt
 P

ro
je

ct
 M

an
ag

er
:  

R
on

al
d 

M
cC

al
ly

 
C

on
su

lta
nt

:  
PA

R
SO

N
S 

 
A

-W
ill

 C
om

pl
y 

 
B

-C
on

su
lta

nt
 T

o 
Ev

al
ua

te
 

 
C

-A
D

O
T 

To
 E

va
lu

at
e 

 
D

-N
o 

Fu
rt

he
r A

ct
io

n 
R

eq
ui

re
d 

pr
in

te
d 

7/
19

/2
01

6 
 9

:0
0:

12
 A

M
 

20
16

-0
7-

18
 H

89
15

 0
1L

_0
2L

_S
R

 2
4 

D
ra

ft 
ID

C
R

 C
om

m
en

ts
  

 
P

ag
e

13
 o

f 3
3

O
VE

R
A

LL
C

O
M

M
EN

T
N

O
. 

R
EV

IE
W

-
ER

C
O

M
M

EN
T 

N
O

. 

D
W

G
,

SH
T,

PA
G

E 
N

O
. 

C
O

M
M

EN
T 

IN
IT

IA
L 

C
O

D
E 

FI
N

A
L 

C
O

D
E 

D
ES

IG
N

ER
 R

ES
PO

N
SE

 

31
 

 
1 

 
P

g 
3,

 
Tr

af
fic

 
A

na
ly

si
s

R
ep

or
t 

20
25

 O
pt

 A
 M

iti
ga

te
d 

A
na

ly
si

s 
re

fe
re

nc
es

 e
xp

ec
te

d 
de

la
ys

 fo
r t

he
 N

B
 le

ft 
tu

rn
 m

ov
em

en
t a

t t
he

 
in

te
rs

ec
tio

n 
of

 E
lls

w
or

th
 R

d 
an

d 
W

B
 S

R
24

 R
am

ps
 

an
d 

no
 fu

rth
er

 m
iti

ga
tio

n 
is

 re
co

m
m

en
de

d.
 

a.
 

In
cl

ud
e 

di
sc

us
si

on
 o

f t
he

 s
ev

er
ity

 o
f t

he
 

im
pa

ct
 to

 ju
st

ify
 th

e 
re

co
m

m
en

da
tio

n 
fo

r n
o 

m
iti

ga
tio

n.
 A

pp
en

di
x 

H
 s

ee
m

s 
to

 in
di

ca
te

 th
at

 
ev

en
 w

ith
 th

e 
m

iti
ga

tio
n 

m
ea

su
re

s,
 th

er
e 

w
ill 

be
 a

 7
6.

8 
s/

ve
h 

de
la

y 
fo

r t
he

 N
B

L 
m

ov
em

en
t 

on
 E

lls
w

or
th

 a
nd

 S
R

 2
4 

W
B

 R
am

ps
, a

nd
 a

 
10

2.
9 

s/
ve

h 
de

la
y 

fo
r t

he
 E

B
T 

m
ov

em
en

t o
n 

E
lls

w
or

th
 R

d 
an

d 
S

R
 2

4 
EB

 R
am

ps
. 

B
 

A
 

Th
e 

pr
ed

ic
te

d 
ov

er
al

l l
ev

el
 o

f s
er

vi
ce

 fo
r t

he
 2

02
5 

O
pt

io
n 

A
 m

iti
ga

te
d 

co
nd

iti
on

 is
 le

ve
l o

f s
er

vi
ce

 D
 o

r 
be

tte
r. 

 T
he

 p
re

di
ct

ed
 d

el
ay

 fo
r n

or
th

bo
un

d 
le

ft 
tu

rn
in

g 
ve

hi
cl

es
 is

 in
 th

e 
AM

 p
ea

k 
ho

ur
 o

nl
y.

  F
or

 
in

te
rs

ec
tio

n 
w

ith
 h

ea
vy

 th
ro

ug
h 

m
ov

em
en

ts
, t

ur
ni

ng
 

m
ov

em
en

t d
el

ay
s 

in
 th

e 
pe

ak
 h

ou
r a

re
 n

ot
 

un
co

m
m

on
.  

  

32
 

 
2 

 
P

g 
4,

 
Tr

af
fic

 
A

na
ly

si
s

R
ep

or
t 

20
35

 H
or

iz
on

 Y
ea

r –
 m

en
tio

ns
 th

at
 v

eh
ic

le
s 

ar
e 

ex
pe

ct
ed

 to
 q

ue
ue

 o
n 

th
e 

w
es

tb
ou

nd
 o

n 
ra

m
p 

an
d 

no
rth

bo
un

d 
le

ft 
tu

rn
 la

ne
 a

t t
he

 in
te

rs
ec

tio
n 

of
 

M
er

id
ia

n 
R

d 
an

d 
S

R
 2

4 
W

B
 R

am
ps

 a
nd

 n
o 

m
iti

ga
tio

n 
is

 re
co

m
m

en
de

d.
  

a.
 

In
cl

ud
e 

di
sc

us
si

on
 o

f t
he

 s
ev

er
ity

 o
f t

he
 

im
pa

ct
 to

 ju
st

ify
 th

e 
re

co
m

m
en

da
tio

n 
fo

r n
o 

m
iti

ga
tio

n.
 F

or
 e

xa
m

pl
e,

 A
pp

en
di

x 
K

 in
di

ca
te

s 
LO

S
 F

 d
ur

in
g 

pe
ak

 h
ou

rs
 fo

r t
he

 N
B

L 
in

 2
03

5,
 

bu
t t

he
 d

el
ay

 is
 o

nl
y 

58
.1

 s
/v

eh
. 

B
 

A
 

Th
e 

pr
ed

ic
te

d 
ov

er
al

l l
ev

el
 o

f s
er

vi
ce

 fo
r t

he
 2

03
5 

ho
riz

on
 y

ea
 s

 le
ve

l o
f s

er
vi

ce
 D

 o
r b

et
te

r. 
 T

he
 

pr
ed

ic
te

d 
de

la
y 

fo
r n

or
th

bo
un

d 
an

d 
w

es
tb

ou
nd

 
tu

rn
in

g 
ve

hi
cl

es
 is

 in
 th

e 
AM

 p
ea

k 
ho

ur
 o

nl
y.

  F
or

 
in

te
rs

ec
tio

n 
w

ith
 h

ea
vy

 th
ro

ug
h 

m
ov

em
en

ts
, t

ur
ni

ng
 

m
ov

em
en

t d
el

ay
s 

in
 th

e 
pe

ak
 h

ou
r a

re
 n

ot
 

un
co

m
m

on
.  

  

33
 

 
3 

 
P

g 
6,

 
Tr

af
fic

 
A

na
ly

si
s

R
ep

or
t 

E
xi

st
in

g 
R

oa
dw

ay
 N

et
w

or
k 

– 
In

cl
ud

e 
se

nt
en

ce
 o

n 
po

st
ed

 s
pe

ed
 li

m
it 

fo
r M

er
id

ia
n 

R
oa

d.
 

A 
A 

 

34
 

 
4 

 
P

g 
11

, 
Tr

af
fic

 
A

na
ly

si
s

R
ep

or
t 

D
es

ig
n 

C
on

ce
pt

 R
ep

or
t A

lte
rn

at
iv

es
 a

nd
 P

ro
je

ct
ed

 
S

eg
m

en
t T

ra
ffi

c 
V

ol
um

es
 d

is
cu

ss
io

ns
 a

pp
ea

r t
o 

be
 

th
e 

sa
m

e?
 

A
 

A
 

Th
e 

re
po

rt 
w

ill 
be

 u
pd

at
ed

. 



SR
 2

4 
(G

at
ew

ay
 F

re
ew

ay
) E

lls
w

or
th

 R
oa

d 
to

 Ir
on

w
oo

d 
R

oa
d 

 
 

 
in

 M
ar

ic
op

a 
C

ou
nt

y 
an

d 
Pi

na
l C

ou
nt

y,
 A

riz
on

a 

D
ra

ft 
ID

C
R

 C
om

m
en

t R
es

po
ns

e 
D

oc
um

en
t 

C
lie

nt
 P

ro
je

ct
 M

an
ag

er
:  

R
on

al
d 

M
cC

al
ly

 
C

on
su

lta
nt

:  
PA

R
SO

N
S 

 
A

-W
ill

 C
om

pl
y 

 
B

-C
on

su
lta

nt
 T

o 
Ev

al
ua

te
 

 
C

-A
D

O
T 

To
 E

va
lu

at
e 

 
D

-N
o 

Fu
rt

he
r A

ct
io

n 
R

eq
ui

re
d 

pr
in

te
d 

7/
19

/2
01

6 
 9

:0
0:

12
 A

M
 

20
16

-0
7-

18
 H

89
15

 0
1L

_0
2L

_S
R

 2
4 

D
ra

ft 
ID

C
R

 C
om

m
en

ts
  

 
P

ag
e

14
 o

f 3
3

O
VE

R
A

LL
C

O
M

M
EN

T
N

O
. 

R
EV

IE
W

-
ER

C
O

M
M

EN
T 

N
O

. 

D
W

G
,

SH
T,

PA
G

E 
N

O
. 

C
O

M
M

EN
T 

IN
IT

IA
L 

C
O

D
E 

FI
N

A
L 

C
O

D
E 

D
ES

IG
N

ER
 R

ES
PO

N
SE

 

35
 

 
5 

 
P

g 
17

, 
Tr

af
fic

 
A

na
ly

si
s

R
ep

or
t 

Ta
bl

e 
5:

 

a.
 

C
la

rif
y 

“r
ec

om
m

en
de

d 
la

ne
 c

on
fig

ur
at

io
ns

” i
n 

th
e 

fir
st

 s
en

te
nc

e.
 F

ig
ur

e 
6 

on
ly

 la
be

ls
 th

e 
“M

iti
ga

te
d”

 
co

nf
ig

ur
at

io
ns

. A
re

 th
e 

re
co

m
m

en
de

d 
la

ne
 

co
nf

ig
ur

at
io

ns
 th

e 
on

es
 th

at
 a

re
 u

nl
ab

el
ed

? 
 

b.
 

In
cl

ud
e 

di
sc

us
si

on
 o

f t
he

 s
ev

er
ity

 o
f 

un
m

iti
ga

te
d 

pe
ak

 h
ou

r d
el

ay
s 

(A
pp

en
di

x 
G

). 
Fo

r 
ex

am
pl

e,
 n

ot
 in

co
rp

or
at

in
g 

th
e 

re
co

m
m

en
de

d 
m

iti
ga

tio
n 

w
ou

ld
 re

su
lt 

in
 L

O
S

 F
 w

ith
 a

 d
el

ay
 o

f 
13

73
.2

 s
/v

eh
 fo

r t
he

 N
B

L 
an

d 
56

4.
1 

ve
h/

s 
fo

r W
B

T 
at

 
th

e 
in

te
rs

ec
tio

n 
of

 E
lls

w
or

th
 R

d 
an

d 
S

R
 2

4 
W

B
 

R
am

ps
. 

A B

A A

a.
 

Ta
bl

e 
5 

re
fe

rs
 to

 th
e 

un
m

iti
ga

te
d 

la
ne

 
co

nf
ig

ur
at

io
ns

.  
Th

e 
te

xt
 a

nd
 fi

gu
re

s 
w

ill 
be

 
up

da
te

d.
 

b.
 

Ta
bl

e 
5 

re
fe

rs
 to

 th
e 

un
m

iti
ga

te
d 

la
ne

 
co

nf
ig

ur
at

io
ns

.  
A

n 
al

te
rn

at
iv

e 
an

al
ys

is
 is

 
sh

ow
n 

in
 T

ab
le

 6
 w

ith
 th

e 
m

iti
ga

te
d 

le
ve

ls
 o

f 
se

rv
ic

e.
  D

is
cu

ss
io

n 
re

fe
rri

ng
 to

 T
ab

le
 6

 a
nd

 
th

e 
m

iti
ga

te
d 

an
al

ys
is

 w
ill 

be
 a

dd
ed

 to
 th

is
 

se
ct

io
n.

  

36
 

 
6 

 
P

g 
18

, 
Tr

af
fic

 
A

na
ly

si
s

R
ep

or
t 

Ta
bl

e 
6 

– 
S

ee
 c

om
m

en
t 1

. T
ab

le
 s

ho
w

s 
LO

S
 C

 fo
r E

B
 

th
ro

ug
h 

m
ov

em
en

ts
 a

t E
lls

w
or

th
 R

d 
an

d 
E

B
 S

R
 2

4 
R

am
ps

. B
ut

 A
pp

en
di

x 
H

 s
ho

w
s 

LO
S

 F
? 

A
 

 
Ta

bl
e 

w
ill 

be
 u

pd
at

ed
.  

37
 

 
7 

 
P

g 
19

, 
Tr

af
fic

 
A

na
ly

si
s

R
ep

or
t 

Ta
bl

e 
7 

– 
S

ee
 c

om
m

en
t 5

.a
. 

A
 

 
Ta

bl
e 

7 
re

fe
rs

 to
 th

e 
un

m
iti

ga
te

d 
la

ne
 c

on
fig

ur
at

io
ns

.  
Th

e 
te

xt
 a

nd
 fi

gu
re

s 
w

ill 
be

 u
pd

at
ed

. 

38
 

 
8 

 
P

g 
21

, 
Tr

af
fic

 
A

na
ly

si
s

R
ep

or
t 

Ta
bl

e 
9 

– 
S

ee
 c

om
m

en
t 2

.a
. 

A
 

 
Ta

bl
e 

9 
re

fe
rs

 to
 th

e 
un

m
iti

ga
te

d 
la

ne
 c

on
fig

ur
at

io
ns

.  
Th

e 
te

xt
 a

nd
 fi

gu
re

s 
w

ill 
be

 u
pd

at
ed

. 

39
 

 
9 

 
Tr

af
fic

 
A

na
ly

si
s

R
ep

or
t 

Fi
gu

re
 6

 - 
D

id
n’

t s
ee

 a
 d

iff
er

en
ce

 b
et

w
ee

n 
th

e 
or

ig
in

al
 

an
d 

th
e 

m
iti

ga
te

d 
co

nf
ig

ur
at

io
n 

fo
r 3

A
 o

r 3
B

? 
W

ha
t 

w
as

 th
e 

m
iti

ga
tio

n?
 

A
 

 
A

n 
ad

di
tio

na
l l

an
e 

w
as

 a
dd

ed
 to

 th
e 

W
B

 a
nd

 E
B

 
ap

pr
oa

ch
es

 o
f t

he
 o

ff 
ra

m
p 

in
te

rs
ec

tio
ns

. 

SR
 2

4 
(G

at
ew

ay
 F

re
ew

ay
) E

lls
w

or
th

 R
oa

d 
to

 Ir
on

w
oo

d 
R

oa
d 

 
 

 
in

 M
ar

ic
op

a 
C

ou
nt

y 
an

d 
Pi

na
l C

ou
nt

y,
 A

riz
on

a 

D
ra

ft 
ID

C
R

 C
om

m
en

t R
es

po
ns

e 
D

oc
um

en
t 

C
lie

nt
 P

ro
je

ct
 M

an
ag

er
:  

R
on

al
d 

M
cC

al
ly

 
C

on
su

lta
nt

:  
PA

R
SO

N
S 

 
A

-W
ill

 C
om

pl
y 

 
B

-C
on

su
lta

nt
 T

o 
Ev

al
ua

te
 

 
C

-A
D

O
T 

To
 E

va
lu

at
e 

 
D

-N
o 

Fu
rt

he
r A

ct
io

n 
R

eq
ui

re
d 

pr
in

te
d 

7/
19

/2
01

6 
 9

:0
0:

12
 A

M
 

20
16

-0
7-

18
 H

89
15

 0
1L

_0
2L

_S
R

 2
4 

D
ra

ft 
ID

C
R

 C
om

m
en

ts
  

 
P

ag
e

15
 o

f 3
3

O
VE

R
A

LL
C

O
M

M
EN

T
N

O
. 

R
EV

IE
W

-
ER

C
O

M
M

EN
T 

N
O

. 

D
W

G
,

SH
T,

PA
G

E 
N

O
. 

C
O

M
M

EN
T 

IN
IT

IA
L 

C
O

D
E 

FI
N

A
L 

C
O

D
E 

D
ES

IG
N

ER
 R

ES
PO

N
SE

 

40
 

 
10

 
 

Tr
af

fic
 

A
na

ly
si

s
R

ep
or

t 

Fi
gu

re
 8

 –
 R

ea
so

n 
fo

r c
al

lin
g 

ou
t t

he
 la

ne
 

co
nf

ig
ur

at
io

ns
 o

n 
M

er
id

ia
n 

R
d 

an
d 

no
t f

or
 th

e 
ot

he
r 

cr
os

sr
oa

ds
? 

D
 

 
Th

e 
la

ne
 c

on
fig

ur
at

io
n 

w
as

 s
ho

w
n 

on
 M

er
id

ia
n 

R
oa

d 
to

 c
la

rif
y 

a 
si

x 
la

ne
 c

ro
ss

 s
ec

tio
n 

no
rth

 o
f S

R
 2

4 
an

d 
a 

fo
ur

 la
ne

 c
ro

ss
 s

ec
tio

n 
so

ut
h 

of
 S

R
 2

4.
 

41
 

 
11

 
 

P
g.

 3
-1

, 
D

ra
ft

ID
C

R
 

a.
 

P
ro

vi
de

 d
es

cr
ip

tio
n 

of
 T

ie
r 1

 a
na

ly
si

s 
an

d 
ba

ck
gr

ou
nd

 o
n 

w
hy

 it
 w

as
 n

ot
 u

se
d 

fo
r e

va
lu

at
in

g 
th

e 
fo

ur
 a

lte
rn

at
iv

es
. 

b.
 

S
ec

tio
n 

3.
3.

2 
D

es
cr

ip
tio

n 
of

 A
lte

rn
at

iv
es

 
sh

ou
ld

 re
fe

re
nc

e 
or

 in
cl

ud
e 

ty
pi

ca
l s

ec
tio

ns
 o

f e
ac

h 
al

te
rn

at
iv

e.
 

D A

 
a.

 
Ti

er
 1

 a
na

ly
si

s 
w

as
 u

se
d 

fo
r d

et
er

m
in

in
g 

th
e 

S
R

 2
4 

C
or

rid
or

 A
lig

nm
en

t i
n 

th
e 

or
ig

in
al

 
D

C
R

. 

b.
 

W
ill

 in
cl

ud
e 

ty
pi

ca
l s

ec
tio

ns
 o

f e
ac

h 

42
 

 
12

 
 

P
g.

 3
-2

, 
D

ra
ft

ID
C

R
 

a.
 

W
as

 A
lte

rn
at

iv
e 

B
 re

m
ov

ed
 fr

om
 

co
ns

id
er

at
io

n 
fo

r r
ea

so
ns

 o
th

er
 th

an
 th

e 
fe

as
ib

ili
ty

 o
f 

th
e 

tra
ffi

c 
op

er
at

io
n 

an
al

ys
is

? 

b.
 

C
la

rif
y 

la
st

 s
en

te
nc

e 
un

de
r s

ub
he

ad
in

g,
 

“C
om

pa
tib

ilit
y 

w
ith

 U
lti

m
at

e.
” 

D A

 
a.

 
Th

at
 a

nd
 th

e 
co

m
pa

tib
ilit

y 
w

ith
 th

e 
ul

tim
at

e.
 

b.
 

 W
ill 

cl
ar

ify
 



2

APPENDIX B

EXISTING PEAK HOUR TRAFFIC COUNTS

Intersection Turning Movement
Prepared by:

1 3 0 N

57
5

74
3 0

AM MD PM TOTAL

TOTAL AM MD PM

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0

M
D

2 2 0

AM 700AM -

NOON -

PM 400PM -

AM PEAK HOUR

NOON PEAK HOUR

PM PEAK HOUR

TUESDAY
Day

S. Ellsworth Rd. & SR-24 (Westbound)

15-1364-002

CONTROL

Signalized

(Intersection Name)

TURNING MOVEMENT COUNT

LOCATION #:

Project #: 15-1364-002

0

S.
 E

lls
w

or
th

 R
d.

SR-24 (Westbound)

0

M
D

PM

41
8

TO
TA

L
M

D

82
6

0

61
9 0

S.
 E

lls
w

or
th

 R
d.

0

APPROACH LANES

77
3 0

17
43

25
69

13
92 0

PM
AM

TMC SUMMARY OF S. Ellsworth Rd. & SR-24 (Westbound)

SR-24 (Westbound)

AP
PR

O
AC

H
 L

AN
ES

0

APPR
O

ACH
 LAN

ES

APPROACH  LANES

0

0

AM

015
7

45
3

TO
TA

L

29
0

0

415 PM

1/5/ 2016

700 AM

900AM

Date

600PM

COUNT PERIODS



Intersection Turning Movement
Prepared by:

N-S STREET: DATE: LOCATION: 

E-W STREET: DAY: PROJECT#  

   
NL NT NR SL ST SR EL ET ER WL WT WR TOTAL

  LANES: 2 2 0 0 3 1 0 0 0 0 0 0

6:00 AM
6:15 AM
6:30 AM
6:45 AM
7:00 AM 451 226 0 0 56 132 0 0 0 0 0 0 865
7:15 AM 444 161 0 0 88 91 0 0 0 0 0 0 784
7:30 AM 445 189 0 0 64 97 0 0 0 0 0 0 795
7:45 AM 403 197 0 0 82 98 0 0 0 0 0 0 780
8:00 AM 454 159 0 0 71 69 0 0 0 0 0 0 753
8:15 AM 368 180 0 0 52 44 0 0 0 0 0 0 644
8:30 AM 366 162 0 0 58 48 0 0 0 0 0 0 634
8:45 AM 286 108 0 0 51 45 0 0 0 0 0 0 490
9:00 AM
9:15 AM
9:30 AM
9:45 AM

10:00 AM
10:15 AM
10:30 AM
10:45 AM
11:00 AM
11:15 AM
11:30 AM
11:45 AM

TOTAL NL NT NR SL ST SR EL ET ER WL WT WR TOTAL
Volumes 3217 1382 0 0 522 624 0 0 0 0 0 0 5745
Approach % 69.95 30.05 0.00 0.00 45.55 54.45 #### #### #### #### #### ####
App/Depart 4599 / 1382 1146 / 522 0 / 0 0 / 3841

700 AM

PEAK
Volumes 1743 773 0 0 290 418 0 0 0 0 0 0 3224
Approach % 69.28 30.72 0.00 0.00 40.96 59.04 #### #### #### #### #### ####

PEAK HR.
FACTOR: 0.932

33.318251, -111.635702

Signalized
COMMENT 1:
GPS:

CONTROL:

0.941

AM Peak Hr Begins at:

0.000

  WESTBOUND  NORTHBOUND   SOUTHBOUND   EASTBOUND

0.0000.929

1/5/ 2016 MesaS. Ellsworth Rd.

SR-24 (Westbound) 15-1364-002TUESDAY

veracity grouptraffic

Intersection Turning Movement

N-S STREET: DATE: LOCATION: 

E-W STREET: DAY: PROJECT#  

   
NL NT NR SL ST SR EL ET ER WL WT WR TOTAL

  LANES: 2 2 0 0 3 1 0 0 0 0 0 0

1:00 PM
1:15 PM
1:30 PM
1:45 PM
2:00 PM
2:15 PM
2:30 PM
2:45 PM
3:00 PM
3:15 PM
3:30 PM
3:45 PM
4:00 PM 237 163 0 0 89 57 0 0 0 0 0 0 546
4:15 PM 219 141 0 0 114 25 0 0 0 0 0 0 499
4:30 PM 183 159 0 0 100 54 0 0 0 0 0 0 496
4:45 PM 195 146 0 0 120 31 0 0 0 0 0 0 492
5:00 PM 229 173 0 0 119 47 0 0 0 0 0 0 568
5:15 PM 189 124 0 0 99 30 0 0 0 0 0 0 442
5:30 PM 188 147 0 0 97 36 0 0 0 0 0 0 468
5:45 PM 174 140 0 0 55 42 0 0 0 0 0 0 411
6:00 PM
6:15 PM
6:30 PM
6:45 PM

TOTAL NL NT NR SL ST SR EL ET ER WL WT WR TOTAL
Volumes 1614 1193 0 0 793 322 0 0 0 0 0 0 3922
Approach % 57.50 42.50 0.00 0.00 71.12 28.88 #### #### #### #### #### ####
App/Depart 2807 / 1193 1115 / 793 0 / 0 0 / 1936

415 PM

PEAK
Volumes 826 619 0 0 453 157 0 0 0 0 0 0 2055
Approach % 57.16 42.84 0.00 0.00 74.26 25.74 #### #### #### #### #### ####

PEAK HR.
FACTOR: 0.904

GPS: 33.318251, -111.635702

0.919 0.000

CONTROL: Signalized
COMMENT 1: 0

Mesa

PM Peak Hr Begins at:

0.000

  WESTBOUND  NORTHBOUND   SOUTHBOUND   EASTBOUND

0.899

S. Ellsworth Rd. 1/5/ 2016

SR-24 (Westbound) TUESDAY 15-1364-002

veracity grouptraffic



Intersection Turning Movement
Prepared by:

0 3 0 N

0 73
6 0

AM MD PM TOTAL

TOTAL AM MD PM

2 543 0 0 0 0

0 0 0 0 0 0

2 0 0 0 0

M
D

0 4 0

AM 700AM -

NOON -

PM 400PM -

AM PEAK HOUR

NOON PEAK HOUR

PM PEAK HOUR

TUESDAY
Day

Ellsworth Rd. & SR-24 (Eastbound)

15-1364-001

CONTROL

Signalized

(Intersection Name)

TURNING MOVEMENT COUNT

LOCATION #:

Project #: 15-1364-001

2573

El
ls

w
or

th
 R

d.

SR-24 (Eastbound)

0

M
D

PM

0

TO
TA

L
M

D

0

0

11
37 0

El
ls

w
or

th
 R

d.

1764

APPROACH LANES

22
40 00

0

33
77 0

PM
AM

TMC SUMMARY OF Ellsworth Rd. & SR-24 (Eastbound)

SR-24 (Eastbound)

AP
PR

O
AC

H
 L

AN
ES

809

APPR
O

ACH
 LAN

ES

APPROACH  LANES

238

0

AM

00 45
6

TO
TA

L

28
0

305

430 PM

1/5/2016

700 AM

900AM

Date

600PM

COUNT PERIODS

Intersection Turning Movement
Prepared by:

N-S STREET: DATE: LOCATION: 

E-W STREET: DAY: PROJECT#  

   
NL NT NR SL ST SR EL ET ER WL WT WR TOTAL

  LANES: 0 4 0 0 3 0 2 0 2 0 0 0

6:00 AM
6:15 AM
6:30 AM
6:45 AM
7:00 AM 0 569 0 0 57 0 102 0 193 0 0 0 921
7:15 AM 0 569 0 0 76 0 33 0 192 0 0 0 870
7:30 AM 0 557 0 0 68 0 55 0 240 0 0 0 920
7:45 AM 0 545 0 0 79 0 48 0 184 0 0 0 856
8:00 AM 0 527 0 0 89 0 37 0 181 0 0 0 834
8:15 AM 0 555 0 0 46 0 29 0 153 0 0 0 783
8:30 AM 0 506 0 0 62 0 53 0 147 0 0 0 768
8:45 AM 0 392 0 0 46 0 34 0 143 0 0 0 615
9:00 AM
9:15 AM
9:30 AM
9:45 AM

10:00 AM
10:15 AM
10:30 AM
10:45 AM
11:00 AM
11:15 AM
11:30 AM
11:45 AM

TOTAL NL NT NR SL ST SR EL ET ER WL WT WR TOTAL
Volumes 0 4220 0 0 523 0 391 0 1433 0 0 0 6567
Approach % 0.00 100.00 0.00 0.00 100.00 0.00 21.44 0.00 78.56 #### #### ####
App/Depart 4220 / 4611 523 / 1956 1824 / 0 0 / 0

700 AM

PEAK
Volumes 0 2240 0 0 280 0 238 0 809 0 0 0 3567
Approach % 0.00 100.00 0.00 0.00 100.00 0.00 22.73 0.00 77.27 #### #### ####

PEAK HR.
FACTOR: 0.968

33.316576, -111.635321

Signalized
COMMENT 1:
GPS:

CONTROL:

0.886

AM Peak Hr Begins at:

0.000

  WESTBOUND  NORTHBOUND   SOUTHBOUND   EASTBOUND

0.8870.984

1/5/2016 MesaEllsworth Rd.

SR-24 (Eastbound) 15-1364-001TUESDAY

veracity grouptraffic



Intersection Turning Movement

N-S STREET: DATE: LOCATION: 

E-W STREET: DAY: PROJECT#  

   
NL NT NR SL ST SR EL ET ER WL WT WR TOTAL

  LANES: 0 4 0 0 3 0 2 0 2 0 0 0

1:00 PM
1:15 PM
1:30 PM
1:45 PM
2:00 PM
2:15 PM
2:30 PM
2:45 PM
3:00 PM
3:15 PM
3:30 PM
3:45 PM
4:00 PM 0 348 0 0 85 0 83 0 396 0 0 0 912
4:15 PM 0 292 0 0 106 0 68 0 439 0 0 0 905
4:30 PM 0 291 0 0 118 0 79 0 451 0 0 0 939
4:45 PM 0 242 0 0 110 0 66 0 439 0 0 0 857
5:00 PM 0 286 0 0 108 0 93 0 433 0 0 0 920
5:15 PM 0 318 0 0 120 0 67 0 441 0 0 0 946
5:30 PM 0 220 0 0 85 0 79 0 419 0 0 0 803
5:45 PM 0 196 0 0 67 0 83 0 358 0 0 0 704
6:00 PM
6:15 PM
6:30 PM
6:45 PM

TOTAL NL NT NR SL ST SR EL ET ER WL WT WR TOTAL
Volumes 0 2193 0 0 799 0 618 0 3376 0 0 0 6986
Approach % 0.00 100.00 0.00 0.00 100.00 0.00 15.47 0.00 84.53 #### #### ####
App/Depart 2193 / 2811 799 / 4175 3994 / 0 0 / 0

430 PM

PEAK
Volumes 0 1137 0 0 456 0 305 0 1764 0 0 0 3662
Approach % 0.00 100.00 0.00 0.00 100.00 0.00 14.74 0.00 85.26 #### #### ####

PEAK HR.
FACTOR: 0.968

GPS: 33.316576, -111.635321

0.950 0.976

CONTROL: Signalized
COMMENT 1: 0

Mesa

PM Peak Hr Begins at:

0.000

  WESTBOUND  NORTHBOUND   SOUTHBOUND   EASTBOUND

0.894

Ellsworth Rd. 1/5/2016

SR-24 (Eastbound) TUESDAY 15-1364-001

veracity grouptraffic
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APPENDIX C

EXISTING PEAK HOUR ANALYSIS
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APPENDIX D

ADOT 2014 AND 2015 CRASH DATA
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APPENDIX E

MAG TRAVEL DEMAND MODEL DATA
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APPENDIX F

PEAK HOUR TURNING MOVEMENT CALCULATIONS
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APPENDIX G
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APPENDIX H

2025 OPTION A MITIGATED PEAK HOUR ANALYSIS

H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

1:
 E

lls
w

or
th

 R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

20
25

 O
pti

on
 A

 M
itig

ate
d A

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 1

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

87
5

95
0

85
0

0
0

0
0

22
25

50
25

27
5

0
Fu

tur
e V

olu
me

 (v
eh

/h)
87

5
95

0
85

0
0

0
0

0
22

25
50

25
27

5
0

Nu
mb

er
7

4
14

1
6

16
5

2
12

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
10

18
10

18
10

0
18

10
18

10
18

10
18

10
0

Ad
j F

low
 R

ate
, v

eh
/h

64
8

15
10

0
0

24
72

56
28

30
6

0
Ad

j N
o. 

of 
La

ne
s

1
2

1
0

4
1

2
3

0
Pe

ak
 H

ou
r F

ac
tor

0.9
0

0.9
0

0.9
0

0.9
0

0.9
0

0.9
0

0.9
0

0.9
0

0.9
0

Pe
rce

nt 
He

av
y V

eh
, %

5
5

5
0

5
5

5
5

0
Ca

p, 
ve

h/h
73

2
15

38
65

4
0

21
27

52
6

27
9

23
46

0
Ar

riv
e O

n G
re

en
0.4

3
0.4

3
0.0

0
0.0

0
0.3

4
0.3

4
0.1

7
0.9

5
0.0

0
Sa

t F
low

, v
eh

/h
17

23
36

19
15

38
0

64
78

15
38

33
43

51
03

0
Gr

p V
olu

me
(v)

, v
eh

/h
64

8
15

10
0

0
24

72
56

28
30

6
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

23
18

10
15

38
0

15
56

15
38

16
72

16
47

0
Q 

Se
rve

(g
_s

), 
s

41
.6

49
.4

0.0
0.0

41
.0

3.0
0.9

0.4
0.0

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
41

.6
49

.4
0.0

0.0
41

.0
3.0

0.9
0.4

0.0
Pr

op
 In

 La
ne

1.0
0

1.0
0

0.0
0

1.0
0

1.0
0

0.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

73
2

15
38

65
4

0
21

27
52

6
27

9
23

47
0

V/
C 

Ra
tio

(X
)

0.8
8

0.9
8

0.0
0

0.0
0

1.1
6

0.1
1

0.1
0

0.1
3

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
73

2
15

38
65

4
0

21
27

52
6

27
9

23
47

0
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
2.0

0
2.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

0.0
0

0.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

31
.8

34
.0

0.0
0.0

39
.5

27
.0

46
.2

1.6
0.0

Inc
r D

ela
y (

d2
), 

s/v
eh

14
.7

19
.0

0.0
0.0

78
.7

0.4
0.7

0.1
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

22
.6

28
.6

0.0
0.0

29
.2

1.3
0.4

0.2
0.0

Ln
Gr

p D
ela

y(d
),s

/ve
h

46
.5

53
.0

0.0
0.0

11
8.2

27
.4

46
.9

1.7
0.0

Ln
Gr

p L
OS

D
D

F
C

D
A

Ap
pr

oa
ch

 V
ol,

 ve
h/h

21
58

25
28

33
4

Ap
pr

oa
ch

 D
ela

y, 
s/v

eh
51

.1
11

6.2
5.5

Ap
pr

oa
ch

 LO
S

D
F

A

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
5

6
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
63

.0
57

.0
16

.0
47

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

57
.0

51
.0

10
.0

41
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.4

51
.4

2.9
43

.0
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

2.1
0.0

1.1
0.0

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
80

.8
HC

M 
20

10
 LO

S
F

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
1:

 E
lls

w
or

th
 R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
20

25
 O

pti
on

 A
 M

itig
ate

d A
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 3

Ph
as

e N
um

be
r

2
4

5
6

Mo
ve

me
nt

SB
T

EB
TL

SB
L

NB
T

Le
ad

/La
g

La
g

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

Re
ca

ll M
od

e
Ma

x
Ma

x
Ma

x
Ma

x
Ma

xim
um

 S
pli

t (
s)

63
57

16
47

Ma
xim

um
 S

pli
t (

%
)

52
.5%

47
.5%

13
.3%

39
.2%

Mi
nim

um
 S

pli
t (

s)
36

36
10

36
Ye

llo
w 

Tim
e (

s)
4

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

63
47

0
En

d T
im

e (
s)

63
0

63
47

Yi
eld

/F
or

ce
 O

ff (
s)

57
11

4
57

41
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

32
89

57
16

Lo
ca

l S
tar

t T
im

e (
s)

0
63

47
0

Lo
ca

l Y
iel

d (
s)

57
11

4
57

41
Lo

ca
l Y

iel
d 1

70
(s)

32
89

57
16

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

14
5

Of
fse

t: 0
 (0

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
SB

T 
an

d 6
:N

BT
, S

tar
t o

f G
re

en

Sp
lits

 an
d P

ha
se

s: 
    

1: 
El

lsw
or

th 
Ro

ad
 &

 S
R 

24
 E

B 
Ra

mp
(s)



H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

2:
 E

lls
w

or
th

 R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

20
25

 O
pti

on
 A

 M
itig

ate
d A

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 4

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
25

14
50

25
17

00
52

5
0

0
30

0
87

5
Fu

tur
e V

olu
me

 (v
eh

/h)
0

0
0

25
14

50
25

17
00

52
5

0
0

30
0

87
5

Nu
mb

er
3

8
18

5
2

12
1

6
16

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
10

18
10

19
00

18
10

18
10

0
0

18
10

18
10

Ad
j F

low
 R

ate
, v

eh
/h

28
16

11
28

18
89

58
3

0
0

33
3

0
Ad

j N
o. 

of 
La

ne
s

1
3

0
2

2
0

0
5

1
Pe

ak
 H

ou
r F

ac
tor

0.9
0

0.9
0

0.9
0

0.9
0

0.9
0

0.9
0

0.9
0

0.9
0

0.9
0

Pe
rce

nt 
He

av
y V

eh
, %

5
5

5
5

5
0

0
5

5
Ca

p, 
ve

h/h
61

8
19

06
33

12
26

18
62

0
0

91
6

19
2

Ar
riv

e O
n G

re
en

0.3
6

0.3
6

0.3
6

0.7
3

1.0
0

0.0
0

0.0
0

0.1
3

0.0
0

Sa
t F

low
, v

eh
/h

17
23

53
20

92
33

43
35

29
0

0
76

72
15

38
Gr

p V
olu

me
(v)

, v
eh

/h
28

10
96

54
3

18
89

58
3

0
0

33
3

0
Gr

p S
at 

Flo
w(

s),
ve

h/h
/ln

17
23

18
10

17
93

16
72

17
19

0
0

14
66

15
38

Q 
Se

rve
(g

_s
), 

s
1.3

33
.4

33
.5

44
.0

0.0
0.0

0.0
5.0

0.0
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

1.3
33

.4
33

.5
44

.0
0.0

0.0
0.0

5.0
0.0

Pr
op

 In
 La

ne
1.0

0
0.0

5
1.0

0
0.0

0
0.0

0
1.0

0
La

ne
 G

rp
 C

ap
(c)

, v
eh

/h
61

8
12

97
64

3
12

26
18

62
0

0
91

6
19

2
V/

C 
Ra

tio
(X

)
0.0

5
0.8

5
0.8

5
1.5

4
0.3

1
0.0

0
0.0

0
0.3

6
0.0

0
Av

ail
 C

ap
(c_

a)
, v

eh
/h

61
8

12
97

64
3

12
26

18
62

0
0

91
6

19
2

HC
M 

Pl
ato

on
 R

ati
o

1.0
0

1.0
0

1.0
0

2.0
0

2.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Up
str

ea
m 

Fil
ter

(I)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.0

0
0.0

0
1.0

0
0.0

0
Un

ifo
rm

 D
ela

y (
d)

, s
/ve

h
25

.1
35

.4
35

.4
16

.0
0.0

0.0
0.0

48
.1

0.0
Inc

r D
ela

y (
d2

), 
s/v

eh
0.1

6.9
12

.9
24

7.5
0.4

0.0
0.0

1.1
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

0.6
18

.0
18

.9
61

.6
0.1

0.0
0.0

2.1
0.0

Ln
Gr

p D
ela

y(d
),s

/ve
h

25
.3

42
.3

48
.3

26
3.5

0.4
0.0

0.0
49

.2
0.0

Ln
Gr

p L
OS

C
D

D
F

A
D

Ap
pr

oa
ch

 V
ol,

 ve
h/h

16
67

24
72

33
3

Ap
pr

oa
ch

 D
ela

y, 
s/v

eh
44

.0
20

1.5
49

.2
Ap

pr
oa

ch
 LO

S
D

F
D

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

8
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
71

.0
50

.0
21

.0
49

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

65
.0

44
.0

15
.0

43
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

46
.0

7.0
35

.5
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

22
.0

0.0
1.2

5.4

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
13

1.4
HC

M 
20

10
 LO

S
F

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
2:

 E
lls

w
or

th
 R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
20

25
 O

pti
on

 A
 M

itig
ate

d A
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 6

Ph
as

e N
um

be
r

2
5

6
8

Mo
ve

me
nt

NB
T

NB
L

SB
T

W
BT

L
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
71

50
21

49
Ma

xim
um

 S
pli

t (
%

)
59

.2%
41

.7%
17

.5%
40

.8%
Mi

nim
um

 S
pli

t (
s)

36
10

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
4

Al
l-R

ed
 T

im
e (

s)
2

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
4

Ve
hic

le 
Ex

ten
sio

n (
s)

3
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

3
Tim

e B
efo

re
 R

ed
uc

e (
s)

0
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

0
W

alk
 T

im
e (

s)
5

5
5

Fla
sh

 D
on

t W
alk

 (s
)

25
25

25
Du

al 
En

try
Ye

s
No

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

50
71

50
1

En
d T

im
e (

s)
1

1
71

50
Yi

eld
/F

or
ce

 O
ff (

s)
11

5
11

5
65

44
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

90
11

5
40

19
Lo

ca
l S

tar
t T

im
e (

s)
0

21
0

71
Lo

ca
l Y

iel
d (

s)
65

65
15

11
4

Lo
ca

l Y
iel

d 1
70

(s)
40

65
11

0
89

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

14
5

Of
fse

t: 5
0 (

42
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
T 

an
d 6

:S
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

2: 
El

lsw
or

th 
Ro

ad
 &

 S
R 

24
 W

B 
Ra

mp
(s)

H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

7:
 S

ig
na

l B
ut

te
 R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
20

25
 O

pti
on

 A
 M

itig
ate

d A
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 7

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

10
0

35
0

45
0

0
0

0
0

77
5

20
0

75
12

5
0

Fu
tur

e V
olu

me
 (v

eh
/h)

10
0

35
0

45
0

0
0

0
0

77
5

20
0

75
12

5
0

Nu
mb

er
7

4
14

1
6

16
5

2
12

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
10

18
10

18
10

0
18

10
18

10
18

10
18

10
0

Ad
j F

low
 R

ate
, v

eh
/h

11
1

63
9

33
3

0
86

1
22

2
83

13
9

0
Ad

j N
o. 

of 
La

ne
s

1
2

1
0

4
1

1
3

0
Pe

ak
 H

ou
r F

ac
tor

0.9
0

0.9
0

0.9
0

0.9
0

0.9
0

0.9
0

0.9
0

0.9
0

0.9
0

Pe
rce

nt 
He

av
y V

eh
, %

5
5

5
0

5
5

5
5

0
Ca

p, 
ve

h/h
81

9
17

19
73

1
0

17
12

42
3

17
2

21
00

0
Ar

riv
e O

n G
re

en
0.4

7
0.4

7
0.4

7
0.0

0
0.2

8
0.2

8
0.2

0
0.8

5
0.0

0
Sa

t F
low

, v
eh

/h
17

23
36

19
15

38
0

64
78

15
38

17
23

51
03

0
Gr

p V
olu

me
(v)

, v
eh

/h
11

1
63

9
33

3
0

86
1

22
2

83
13

9
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

23
18

10
15

38
0

15
56

15
38

17
23

16
47

0
Q 

Se
rve

(g
_s

), 
s

4.3
13

.5
17

.4
0.0

14
.0

14
.7

5.1
0.5

0.0
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

4.3
13

.5
17

.4
0.0

14
.0

14
.7

5.1
0.5

0.0
Pr

op
 In

 La
ne

1.0
0

1.0
0

0.0
0

1.0
0

1.0
0

0.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

81
9

17
19

73
1

0
17

12
42

3
17

2
21

00
0

V/
C 

Ra
tio

(X
)

0.1
4

0.3
7

0.4
6

0.0
0

0.5
0

0.5
2

0.4
8

0.0
7

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
81

9
17

19
73

1
0

17
12

42
3

17
2

21
00

0
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
2.0

0
2.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

1.0
0

0.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

17
.7

20
.1

21
.1

0.0
36

.6
36

.9
45

.2
5.2

0.0
Inc

r D
ela

y (
d2

), 
s/v

eh
0.3

0.6
2.0

0.0
1.1

4.6
9.3

0.1
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

2.1
6.9

17
.3

0.0
6.1

6.8
2.9

0.2
0.0

Ln
Gr

p D
ela

y(d
),s

/ve
h

18
.0

20
.7

23
.2

0.0
37

.7
41

.5
54

.6
5.3

0.0
Ln

Gr
p L

OS
B

C
C

D
D

D
A

Ap
pr

oa
ch

 V
ol,

 ve
h/h

10
83

10
83

22
2

Ap
pr

oa
ch

 D
ela

y, 
s/v

eh
21

.2
38

.4
23

.7
Ap

pr
oa

ch
 LO

S
C

D
C

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
5

6
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
57

.0
63

.0
18

.0
39

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

51
.0

57
.0

12
.0

33
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.5

19
.4

7.1
16

.7
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

1.1
6.2

0.4
5.7

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
29

.2
HC

M 
20

10
 LO

S
C

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
7:

 S
ig

na
l B

ut
te

 R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

20
25

 O
pti

on
 A

 M
itig

ate
d A

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 9

Ph
as

e N
um

be
r

2
4

5
6

Mo
ve

me
nt

SB
T

EB
TL

SB
L

NB
T

Le
ad

/La
g

La
g

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

Re
ca

ll M
od

e
Ma

x
Ma

x
Ma

x
Ma

x
Ma

xim
um

 S
pli

t (
s)

57
63

18
39

Ma
xim

um
 S

pli
t (

%
)

47
.5%

52
.5%

15
.0%

32
.5%

Mi
nim

um
 S

pli
t (

s)
36

36
10

36
Ye

llo
w 

Tim
e (

s)
4

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

57
39

0
En

d T
im

e (
s)

57
0

57
39

Yi
eld

/F
or

ce
 O

ff (
s)

51
11

4
51

33
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

26
89

51
8

Lo
ca

l S
tar

t T
im

e (
s)

0
57

39
0

Lo
ca

l Y
iel

d (
s)

51
11

4
51

33
Lo

ca
l Y

iel
d 1

70
(s)

26
89

51
8

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

85
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

SB
T 

an
d 6

:N
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

7: 
Si

gn
al 

Bu
tte

 R
oa

d &
 S

R 
24

 E
B 

Ra
mp

(s)



H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

8:
 S

ig
na

l B
ut

te
 R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
20

25
 O

pti
on

 A
 M

itig
ate

d A
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 10

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
10

0
72

5
10

0
65

0
12

5
0

0
20

0
25

0
Fu

tur
e V

olu
me

 (v
eh

/h)
0

0
0

10
0

72
5

10
0

65
0

12
5

0
0

20
0

25
0

Nu
mb

er
3

8
18

5
2

12
1

6
16

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
10

18
10

18
10

18
10

18
10

0
0

18
10

18
10

Ad
j F

low
 R

ate
, v

eh
/h

11
1

80
6

11
1

72
2

13
9

0
0

22
2

27
8

Ad
j N

o. 
of 

La
ne

s
1

2
1

2
2

0
0

4
1

Pe
ak

 H
ou

r F
ac

tor
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
0.9

0
Pe

rce
nt 

He
av

y V
eh

, %
5

5
5

5
5

0
0

5
5

Ca
p, 

ve
h/h

51
7

10
86

46
1

89
2

20
63

0
0

17
64

43
6

Ar
riv

e O
n G

re
en

0.3
0

0.3
0

0.3
0

0.5
3

1.0
0

0.0
0

0.0
0

0.2
8

0.2
8

Sa
t F

low
, v

eh
/h

17
23

36
19

15
38

33
43

35
29

0
0

64
78

15
38

Gr
p V

olu
me

(v)
, v

eh
/h

11
1

80
6

11
1

72
2

13
9

0
0

22
2

27
8

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

23
18

10
15

38
16

72
17

19
0

0
15

56
15

38
Q 

Se
rve

(g
_s

), 
s

5.8
24

.1
6.5

21
.3

0.0
0.0

0.0
3.2

19
.0

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
5.8

24
.1

6.5
21

.3
0.0

0.0
0.0

3.2
19

.0
Pr

op
 In

 La
ne

1.0
0

1.0
0

1.0
0

0.0
0

0.0
0

1.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

51
7

10
86

46
1

89
2

20
63

0
0

17
64

43
6

V/
C 

Ra
tio

(X
)

0.2
1

0.7
4

0.2
4

0.8
1

0.0
7

0.0
0

0.0
0

0.1
3

0.6
4

Av
ail

 C
ap

(c_
a)

, v
eh

/h
51

7
10

86
46

1
89

2
20

63
0

0
17

64
43

6
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
2.0

0
2.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.0
0

0.0
0

1.0
0

1.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

31
.4

37
.8

31
.7

25
.5

0.0
0.0

0.0
32

.0
37

.6
Inc

r D
ela

y (
d2

), 
s/v

eh
0.9

4.6
1.2

7.9
0.1

0.0
0.0

0.1
7.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

2.9
12

.7
2.9

10
.6

0.0
0.0

0.0
1.4

8.9
Ln

Gr
p D

ela
y(d

),s
/ve

h
32

.4
42

.4
32

.9
33

.4
0.1

0.0
0.0

32
.1

44
.6

Ln
Gr

p L
OS

C
D

C
C

A
C

D
Ap

pr
oa

ch
 V

ol,
 ve

h/h
10

28
86

1
50

0
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

40
.3

28
.0

39
.0

Ap
pr

oa
ch

 LO
S

D
C

D

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

8
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
78

.0
38

.0
40

.0
42

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

72
.0

32
.0

34
.0

36
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

23
.3

21
.0

26
.1

Gr
ee

n E
xt 

Tim
e (

p_
c),

 s
3.7

2.5
1.9

4.1

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
35

.6
HC

M 
20

10
 LO

S
D

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
8:

 S
ig

na
l B

ut
te

 R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

20
25

 O
pti

on
 A

 M
itig

ate
d A

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 12

Ph
as

e N
um

be
r

2
5

6
8

Mo
ve

me
nt

NB
T

NB
L

SB
T

W
BT

L
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
78

38
40

42
Ma

xim
um

 S
pli

t (
%

)
65

.0%
31

.7%
33

.3%
35

.0%
Mi

nim
um

 S
pli

t (
s)

36
10

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
4

Al
l-R

ed
 T

im
e (

s)
2

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
4

Ve
hic

le 
Ex

ten
sio

n (
s)

3
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

3
Tim

e B
efo

re
 R

ed
uc

e (
s)

0
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

0
W

alk
 T

im
e (

s)
5

5
5

Fla
sh

 D
on

t W
alk

 (s
)

25
25

25
Du

al 
En

try
Ye

s
No

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

0
40

0
78

En
d T

im
e (

s)
78

78
40

0
Yi

eld
/F

or
ce

 O
ff (

s)
72

72
34

11
4

Yi
eld

/F
or

ce
 O

ff 1
70

(s)
47

72
9

89
Lo

ca
l S

tar
t T

im
e (

s)
0

40
0

78
Lo

ca
l Y

iel
d (

s)
72

72
34

11
4

Lo
ca

l Y
iel

d 1
70

(s)
47

72
9

89

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

95
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
T 

an
d 6

:S
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

8: 
Si

gn
al 

Bu
tte

 R
oa

d &
 S

R 
24

 W
B 

Ra
mp

(s)

H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

1:
 E

lls
w

or
th

 R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

20
25

 O
pti

on
 A

 M
itig

ate
d P

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 1

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

11
75

17
50

23
75

0
0

0
0

11
25

17
5

50
17

5
0

Fu
tur

e V
olu

me
 (v

eh
/h)

11
75

17
50

23
75

0
0

0
0

11
25

17
5

50
17

5
0

Nu
mb

er
7

4
14

1
6

16
5

2
12

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

0
18

63
18

63
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

83
3

24
45

0
0

11
97

18
6

53
18

6
0

Ad
j N

o. 
of 

La
ne

s
1

2
1

0
4

1
2

3
0

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

4
0.9

0
0.9

4
0.9

4
0.9

4
0.9

4
0.9

0
Pe

rce
nt 

He
av

y V
eh

, %
2

2
2

0
2

2
2

2
0

Ca
p, 

ve
h/h

10
05

21
11

89
7

0
13

88
34

3
22

9
16

95
0

Ar
riv

e O
n G

re
en

0.5
7

0.5
7

0.0
0

0.0
0

0.2
2

0.2
2

0.1
3

0.6
7

0.0
0

Sa
t F

low
, v

eh
/h

17
74

37
25

15
83

0
66

69
15

83
34

42
52

53
0

Gr
p V

olu
me

(v)
, v

eh
/h

83
3

24
45

0
0

11
97

18
6

53
18

6
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
18

63
15

83
0

16
02

15
83

17
21

16
95

0
Q 

Se
rve

(g
_s

), 
s

46
.0

68
.0

0.0
0.0

21
.6

12
.5

1.7
1.6

0.0
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

46
.0

68
.0

0.0
0.0

21
.6

12
.5

1.7
1.6

0.0
Pr

op
 In

 La
ne

1.0
0

1.0
0

0.0
0

1.0
0

1.0
0

0.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

10
05

21
11

89
7

0
13

88
34

3
22

9
16

95
0

V/
C 

Ra
tio

(X
)

0.8
3

1.1
6

0.0
0

0.0
0

0.8
6

0.5
4

0.2
3

0.1
1

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
10

05
21

11
89

7
0

13
88

34
3

22
9

16
95

0
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
2.0

0
2.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

0.0
0

0.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

21
.2

26
.0

0.0
0.0

45
.3

41
.7

49
.2

13
.6

0.0
Inc

r D
ela

y (
d2

), 
s/v

eh
7.9

76
.9

0.0
0.0

7.3
6.0

2.3
0.1

0.0
Ini

tia
l Q

 D
ela

y(d
3)

,s/
ve

h
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
24

.6
57

.2
0.0

0.0
10

.3
6.1

0.9
0.7

0.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
29

.1
10

2.9
0.0

0.0
52

.5
47

.8
51

.6
13

.7
0.0

Ln
Gr

p L
OS

C
F

D
D

D
B

Ap
pr

oa
ch

 V
ol,

 ve
h/h

32
78

13
83

23
9

Ap
pr

oa
ch

 D
ela

y, 
s/v

eh
84

.2
51

.9
22

.1
Ap

pr
oa

ch
 LO

S
F

D
C

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
5

6
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
46

.0
74

.0
14

.0
32

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

40
.0

68
.0

8.0
26

.0
Ma

x Q
 C

lea
r T

im
e (

g_
c+

I1)
, s

3.6
70

.0
3.7

23
.6

Gr
ee

n E
xt 

Tim
e (

p_
c),

 s
1.3

0.0
0.4

1.7

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
72

.0
HC

M 
20

10
 LO

S
E

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
1:

 E
lls

w
or

th
 R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
20

25
 O

pti
on

 A
 M

itig
ate

d P
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 3

Ph
as

e N
um

be
r

2
4

5
6

Mo
ve

me
nt

SB
T

EB
TL

SB
L

NB
T

Le
ad

/La
g

La
g

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

Re
ca

ll M
od

e
Ma

x
Ma

x
Ma

x
Ma

x
Ma

xim
um

 S
pli

t (
s)

46
74

14
32

Ma
xim

um
 S

pli
t (

%
)

38
.3%

61
.7%

11
.7%

26
.7%

Mi
nim

um
 S

pli
t (

s)
36

36
10

36
Ye

llo
w 

Tim
e (

s)
4

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

46
32

0
En

d T
im

e (
s)

46
0

46
32

Yi
eld

/F
or

ce
 O

ff (
s)

40
11

4
40

26
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

15
89

40
1

Lo
ca

l S
tar

t T
im

e (
s)

0
46

32
0

Lo
ca

l Y
iel

d (
s)

40
11

4
40

26
Lo

ca
l Y

iel
d 1

70
(s)

15
89

40
1

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

14
5

Of
fse

t: 0
 (0

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
SB

T 
an

d 6
:N

BT
, S

tar
t o

f G
re

en

Sp
lits

 an
d P

ha
se

s: 
    

1: 
El

lsw
or

th 
Ro

ad
 &

 S
R 

24
 E

B 
Ra

mp
(s)



H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

2:
 E

lls
w

or
th

 R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

20
25

 O
pti

on
 A

 M
itig

ate
d P

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 4

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
50

75
0

50
55

0
57

5
0

0
22

5
95

0
Fu

tur
e V

olu
me

 (v
eh

/h)
0

0
0

50
75

0
50

55
0

57
5

0
0

22
5

95
0

Nu
mb

er
3

8
18

5
2

12
1

6
16

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

19
00

18
63

18
63

0
0

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

53
79

8
53

58
5

61
2

0
0

23
9

0
Ad

j N
o. 

of 
La

ne
s

1
3

0
2

2
0

0
5

1
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
4

0.9
4

0.9
4

0.9
0

0.9
0

0.9
4

0.9
4

Pe
rce

nt 
He

av
y V

eh
, %

2
2

2
2

2
0

0
2

2
Ca

p, 
ve

h/h
44

4
12

96
86

51
6

23
00

0
0

33
95

71
2

Ar
riv

e O
n G

re
en

0.2
5

0.2
5

0.2
5

0.3
0

1.0
0

0.0
0

0.0
0

0.4
5

0.0
0

Sa
t F

low
, v

eh
/h

17
74

51
85

34
3

34
42

36
32

0
0

78
98

15
83

Gr
p V

olu
me

(v)
, v

eh
/h

53
57

2
27

9
58

5
61

2
0

0
23

9
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
18

63
18

02
17

21
17

70
0

0
15

09
15

83
Q 

Se
rve

(g
_s

), 
s

2.8
16

.3
16

.5
18

.0
0.0

0.0
0.0

2.2
0.0

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
2.8

16
.3

16
.5

18
.0

0.0
0.0

0.0
2.2

0.0
Pr

op
 In

 La
ne

1.0
0

0.1
9

1.0
0

0.0
0

0.0
0

1.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

44
4

93
1

45
1

51
6

23
00

0
0

33
95

71
2

V/
C 

Ra
tio

(X
)

0.1
2

0.6
1

0.6
2

1.1
3

0.2
7

0.0
0

0.0
0

0.0
7

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
44

4
93

1
45

1
51

6
23

00
0

0
33

95
71

2
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
2.0

0
2.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.0
0

0.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

34
.8

39
.9

39
.9

42
.0

0.0
0.0

0.0
18

.7
0.0

Inc
r D

ela
y (

d2
), 

s/v
eh

0.6
3.0

6.2
81

.7
0.3

0.0
0.0

0.0
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

1.4
8.8

9.0
14

.3
0.1

0.0
0.0

0.9
0.0

Ln
Gr

p D
ela

y(d
),s

/ve
h

35
.3

42
.9

46
.2

12
3.7

0.3
0.0

0.0
18

.8
0.0

Ln
Gr

p L
OS

D
D

D
F

A
B

Ap
pr

oa
ch

 V
ol,

 ve
h/h

90
4

11
97

23
9

Ap
pr

oa
ch

 D
ela

y, 
s/v

eh
43

.5
60

.6
18

.8
Ap

pr
oa

ch
 LO

S
D

E
B

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

8
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
84

.0
24

.0
60

.0
36

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

78
.0

18
.0

54
.0

30
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

20
.0

4.2
18

.5
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

7.0
0.0

1.5
4.0

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
49

.7
HC

M 
20

10
 LO

S
D

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
2:

 E
lls

w
or

th
 R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
20

25
 O

pti
on

 A
 M

itig
ate

d P
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 6

Ph
as

e N
um

be
r

2
5

6
8

Mo
ve

me
nt

NB
T

NB
L

SB
T

W
BT

L
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
84

24
60

36
Ma

xim
um

 S
pli

t (
%

)
70

.0%
20

.0%
50

.0%
30

.0%
Mi

nim
um

 S
pli

t (
s)

36
10

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
4

Al
l-R

ed
 T

im
e (

s)
2

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
4

Ve
hic

le 
Ex

ten
sio

n (
s)

3
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

3
Tim

e B
efo

re
 R

ed
uc

e (
s)

0
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

0
W

alk
 T

im
e (

s)
5

5
5

Fla
sh

 D
on

t W
alk

 (s
)

25
25

25
Du

al 
En

try
Ye

s
No

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

50
11

0
50

14
En

d T
im

e (
s)

14
14

11
0

50
Yi

eld
/F

or
ce

 O
ff (

s)
8

8
10

4
44

Yi
eld

/F
or

ce
 O

ff 1
70

(s)
10

3
8

79
19

Lo
ca

l S
tar

t T
im

e (
s)

0
60

0
84

Lo
ca

l Y
iel

d (
s)

78
78

54
11

4
Lo

ca
l Y

iel
d 1

70
(s)

53
78

29
89

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

14
5

Of
fse

t: 5
0 (

42
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
T 

an
d 6

:S
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

2: 
El

lsw
or

th 
Ro

ad
 &

 S
R 

24
 W

B 
Ra

mp
(s)

H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

7:
 S

ig
na

l B
ut

te
 R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
20

25
 O

pti
on

 A
 M

itig
ate

d P
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 7

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

10
0

97
5

87
5

0
0

0
0

65
0

10
0

25
20

0
0

Fu
tur

e V
olu

me
 (v

eh
/h)

10
0

97
5

87
5

0
0

0
0

65
0

10
0

25
20

0
0

Nu
mb

er
7

4
14

1
6

16
5

2
12

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

0
18

63
18

63
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

10
6

15
03

62
1

0
69

1
10

6
27

21
3

0
Ad

j N
o. 

of 
La

ne
s

1
2

1
0

4
1

1
3

0
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
4

0.9
0

0.9
4

0.9
4

0.9
4

0.9
4

0.9
0

Pe
rce

nt 
He

av
y V

eh
, %

2
2

2
0

2
2

2
2

0
Ca

p, 
ve

h/h
96

1
20

18
85

8
0

15
49

38
3

11
8

18
22

0
Ar

riv
e O

n G
re

en
0.5

4
0.5

4
0.5

4
0.0

0
0.2

4
0.2

4
0.1

3
0.7

2
0.0

0
Sa

t F
low

, v
eh

/h
17

74
37

25
15

83
0

66
69

15
83

17
74

52
53

0
Gr

p V
olu

me
(v)

, v
eh

/h
10

6
15

03
62

1
0

69
1

10
6

27
21

3
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
18

63
15

83
0

16
02

15
83

17
74

16
95

0
Q 

Se
rve

(g
_s

), 
s

3.5
37

.2
35

.5
0.0

11
.0

6.5
1.6

1.6
0.0

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
3.5

37
.2

35
.5

0.0
11

.0
6.5

1.6
1.6

0.0
Pr

op
 In

 La
ne

1.0
0

1.0
0

0.0
0

1.0
0

1.0
0

0.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

96
1

20
18

85
8

0
15

49
38

3
11

8
18

22
0

V/
C 

Ra
tio

(X
)

0.1
1

0.7
4

0.7
2

0.0
0

0.4
5

0.2
8

0.2
3

0.1
2

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
96

1
20

18
85

8
0

15
49

38
3

11
8

18
22

0
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
2.0

0
2.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

1.0
0

0.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

13
.4

21
.1

20
.7

0.0
38

.7
37

.0
49

.2
11

.1
0.0

Inc
r D

ela
y (

d2
), 

s/v
eh

0.2
2.5

5.3
0.0

0.9
1.8

4.4
0.1

0.0
Ini

tia
l Q

 D
ela

y(d
3)

,s/
ve

h
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
1.8

19
.7

31
.3

0.0
4.9

3.0
0.9

0.7
0.0

Ln
Gr

p D
ela

y(d
),s

/ve
h

13
.6

23
.7

26
.0

0.0
39

.6
38

.8
53

.7
11

.3
0.0

Ln
Gr

p L
OS

B
C

C
D

D
D

B
Ap

pr
oa

ch
 V

ol,
 ve

h/h
22

30
79

7
24

0
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

23
.9

39
.5

16
.0

Ap
pr

oa
ch

 LO
S

C
D

B

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
5

6
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
49

.0
71

.0
14

.0
35

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

43
.0

65
.0

8.0
29

.0
Ma

x Q
 C

lea
r T

im
e (

g_
c+

I1)
, s

3.6
39

.2
3.6

13
.0

Gr
ee

n E
xt 

Tim
e (

p_
c),

 s
1.4

15
.8

0.5
4.2

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
27

.1
HC

M 
20

10
 LO

S
C

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
7:

 S
ig

na
l B

ut
te

 R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

20
25

 O
pti

on
 A

 M
itig

ate
d P

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 9

Ph
as

e N
um

be
r

2
4

5
6

Mo
ve

me
nt

SB
T

EB
TL

SB
L

NB
T

Le
ad

/La
g

La
g

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

Re
ca

ll M
od

e
Ma

x
Ma

x
Ma

x
Ma

x
Ma

xim
um

 S
pli

t (
s)

49
71

14
35

Ma
xim

um
 S

pli
t (

%
)

40
.8%

59
.2%

11
.7%

29
.2%

Mi
nim

um
 S

pli
t (

s)
36

36
10

36
Ye

llo
w 

Tim
e (

s)
4

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

49
35

0
En

d T
im

e (
s)

49
0

49
35

Yi
eld

/F
or

ce
 O

ff (
s)

43
11

4
43

29
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

18
89

43
4

Lo
ca

l S
tar

t T
im

e (
s)

0
49

35
0

Lo
ca

l Y
iel

d (
s)

43
11

4
43

29
Lo

ca
l Y

iel
d 1

70
(s)

18
89

43
4

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

85
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

SB
T 

an
d 6

:N
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

7: 
Si

gn
al 

Bu
tte

 R
oa

d &
 S

R 
24

 E
B 

Ra
mp

(s)



H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

8:
 S

ig
na

l B
ut

te
 R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
20

25
 O

pti
on

 A
 M

itig
ate

d P
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 10

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
25

50
0

50
27

5
37

5
0

0
22

5
10

0
Fu

tur
e V

olu
me

 (v
eh

/h)
0

0
0

25
50

0
50

27
5

37
5

0
0

22
5

10
0

Nu
mb

er
3

8
18

5
2

12
1

6
16

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

18
63

18
63

0
0

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

27
53

2
53

29
3

39
9

0
0

23
9

10
6

Ad
j N

o. 
of 

La
ne

s
1

2
1

2
2

0
0

4
1

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

4
0.9

4
0.9

4
0.9

0
0.9

0
0.9

4
0.9

4
Pe

rce
nt 

He
av

y V
eh

, %
2

2
2

2
2

0
0

2
2

Ca
p, 

ve
h/h

79
8

16
76

71
2

45
9

15
93

0
0

17
09

42
2

Ar
riv

e O
n G

re
en

0.4
5

0.4
5

0.4
5

0.2
7

0.9
0

0.0
0

0.0
0

0.2
7

0.2
7

Sa
t F

low
, v

eh
/h

17
74

37
25

15
83

34
42

36
32

0
0

66
69

15
83

Gr
p V

olu
me

(v)
, v

eh
/h

27
53

2
53

29
3

39
9

0
0

23
9

10
6

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
18

63
15

83
17

21
17

70
0

0
16

02
15

83
Q 

Se
rve

(g
_s

), 
s

1.0
11

.0
2.3

9.0
1.7

0.0
0.0

3.4
6.3

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
1.0

11
.0

2.3
9.0

1.7
0.0

0.0
3.4

6.3
Pr

op
 In

 La
ne

1.0
0

1.0
0

1.0
0

0.0
0

0.0
0

1.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

79
8

16
76

71
2

45
9

15
93

0
0

17
09

42
2

V/
C 

Ra
tio

(X
)

0.0
3

0.3
2

0.0
7

0.6
4

0.2
5

0.0
0

0.0
0

0.1
4

0.2
5

Av
ail

 C
ap

(c_
a)

, v
eh

/h
79

8
16

76
71

2
45

9
15

93
0

0
17

09
42

2
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
2.0

0
2.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.0
0

0.0
0

1.0
0

1.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

18
.4

21
.2

18
.8

41
.4

3.4
0.0

0.0
33

.5
34

.6
Inc

r D
ela

y (
d2

), 
s/v

eh
0.1

0.5
0.2

6.7
0.4

0.0
0.0

0.2
1.4

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

0.5
5.7

1.0
4.7

0.9
0.0

0.0
1.5

2.9
Ln

Gr
p D

ela
y(d

),s
/ve

h
18

.5
21

.7
19

.0
48

.1
3.8

0.0
0.0

33
.7

36
.0

Ln
Gr

p L
OS

B
C

B
D

A
C

D
Ap

pr
oa

ch
 V

ol,
 ve

h/h
61

2
69

2
34

5
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

21
.3

22
.5

34
.4

Ap
pr

oa
ch

 LO
S

C
C

C

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

8
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
60

.0
22

.0
38

.0
60

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

54
.0

16
.0

32
.0

54
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
3.7

11
.0

8.3
13

.0
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

3.7
1.6

1.7
3.8

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
24

.6
HC

M 
20

10
 LO

S
C

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
8:

 S
ig

na
l B

ut
te

 R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

20
25

 O
pti

on
 A

 M
itig

ate
d P

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 12

Ph
as

e N
um

be
r

2
5

6
8

Mo
ve

me
nt

NB
T

NB
L

SB
T

W
BT

L
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
60

22
38

60
Ma

xim
um

 S
pli

t (
%

)
50

.0%
18

.3%
31

.7%
50

.0%
Mi

nim
um

 S
pli

t (
s)

36
10

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
4

Al
l-R

ed
 T

im
e (

s)
2

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
4

Ve
hic

le 
Ex

ten
sio

n (
s)

3
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

3
Tim

e B
efo

re
 R

ed
uc

e (
s)

0
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

0
W

alk
 T

im
e (

s)
5

5
5

Fla
sh

 D
on

t W
alk

 (s
)

25
25

25
Du

al 
En

try
Ye

s
No

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

0
38

0
60

En
d T

im
e (

s)
60

60
38

0
Yi

eld
/F

or
ce

 O
ff (

s)
54

54
32

11
4

Yi
eld

/F
or

ce
 O

ff 1
70

(s)
29

54
7

89
Lo

ca
l S

tar
t T

im
e (

s)
0

38
0

60
Lo

ca
l Y

iel
d (

s)
54

54
32

11
4

Lo
ca

l Y
iel

d 1
70

(s)
29

54
7

89

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

85
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
T 

an
d 6

:S
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

8: 
Si

gn
al 

Bu
tte

 R
oa

d &
 S

R 
24

 W
B 

Ra
mp

(s)



9

APPENDIX I

2025 OPTION B PEAK HOUR ANALYSIS

20
25

 O
pt

io
n 

B
 A

M
S

R
 2

4 
In

te
rc

ha
ng

es
 - 

20
25

 O
pt

io
n 

B
 A

M
1:

 E
lls

w
or

th
 R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
HC

M 
20

10
 S

ign
ali

ze
d I

nte
rse

cti
on

 S
um

ma
ry

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 1

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

85
0

80
0

92
5

0
0

0
0

23
75

25
25

27
5

0
Fu

tur
e V

olu
me

 (v
eh

/h)
85

0
80

0
92

5
0

0
0

0
23

75
25

25
27

5
0

Nu
mb

er
7

4
14

1
6

16
5

2
12

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

0
18

63
18

63
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

60
3

12
73

0
0

25
27

27
27

29
3

0
Ad

j N
o. 

of 
La

ne
s

1
2

1
0

4
1

2
3

0
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
4

0.9
0

0.9
4

0.9
4

0.9
4

0.9
4

0.9
0

Pe
rce

nt 
He

av
y V

eh
, %

2
2

2
0

2
2

2
2

0
Ca

p, 
ve

h/h
81

3
17

08
72

6
0

21
89

54
1

17
2

22
46

0
Ar

riv
e O

n G
re

en
0.4

6
0.4

6
0.0

0
0.0

0
0.3

4
0.3

4
0.1

0
0.8

8
0.0

0
Sa

t F
low

, v
eh

/h
17

74
37

25
15

83
0

66
69

15
83

34
42

52
53

0
Gr

p V
olu

me
(v)

, v
eh

/h
60

3
12

73
0

0
25

27
27

27
29

3
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
18

63
15

83
0

16
02

15
83

17
21

16
95

0
Q 

Se
rve

(g
_s

), 
s

33
.5

33
.7

0.0
0.0

41
.0

1.4
0.9

0.9
0.0

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
33

.5
33

.7
0.0

0.0
41

.0
1.4

0.9
0.9

0.0
Pr

op
 In

 La
ne

1.0
0

1.0
0

0.0
0

1.0
0

1.0
0

0.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

81
3

17
08

72
6

0
21

89
54

1
17

2
22

46
0

V/
C 

Ra
tio

(X
)

0.7
4

0.7
5

0.0
0

0.0
0

1.1
5

0.0
5

0.1
6

0.1
3

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
81

3
17

08
72

6
0

21
89

54
1

17
2

22
46

0
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
2.0

0
2.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

0.0
0

0.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

26
.7

26
.7

0.0
0.0

39
.5

26
.5

51
.7

4.0
0.0

Inc
r D

ela
y (

d2
), 

s/v
eh

6.0
3.0

0.0
0.0

75
.1

0.2
1.9

0.1
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

17
.6

18
.0

0.0
0.0

29
.5

0.6
0.5

0.4
0.0

Ln
Gr

p D
ela

y(d
),s

/ve
h

32
.7

29
.8

0.0
0.0

11
4.6

26
.6

53
.6

4.1
0.0

Ln
Gr

p L
OS

C
C

F
C

D
A

Ap
pr

oa
ch

 V
ol,

 ve
h/h

18
76

25
54

32
0

Ap
pr

oa
ch

 D
ela

y, 
s/v

eh
30

.7
11

3.7
8.3

Ap
pr

oa
ch

 LO
S

C
F

A

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
5

6
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
59

.0
61

.0
12

.0
47

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

53
.0

55
.0

6.0
41

.0
Ma

x Q
 C

lea
r T

im
e (

g_
c+

I1)
, s

2.9
35

.7
2.9

43
.0

Gr
ee

n E
xt 

Tim
e (

p_
c),

 s
2.0

10
.7

0.5
0.0

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
73

.8
HC

M 
20

10
 LO

S
E

No
tes

20
25

 O
pt

io
n 

B
 A

M
S

R
 2

4 
In

te
rc

ha
ng

es
 - 

20
25

 O
pt

io
n 

B
 A

M
1:

 E
lls

w
or

th
 R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
Tim

ing
 R

ep
or

t, S
or

ted
 B

y P
ha

se

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 3

Ph
as

e N
um

be
r

2
4

5
6

Mo
ve

me
nt

SB
T

EB
TL

SB
L

NB
T

Le
ad

/La
g

La
g

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

Re
ca

ll M
od

e
Ma

x
Ma

x
Ma

x
Ma

x
Ma

xim
um

 S
pli

t (
s)

59
61

12
47

Ma
xim

um
 S

pli
t (

%
)

49
.2%

50
.8%

10
.0%

39
.2%

Mi
nim

um
 S

pli
t (

s)
36

36
10

36
Ye

llo
w 

Tim
e (

s)
4

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

59
47

0
En

d T
im

e (
s)

59
0

59
47

Yi
eld

/F
or

ce
 O

ff (
s)

53
11

4
53

41
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

28
89

53
16

Lo
ca

l S
tar

t T
im

e (
s)

0
59

47
0

Lo
ca

l Y
iel

d (
s)

53
11

4
53

41
Lo

ca
l Y

iel
d 1

70
(s)

28
89

53
16

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

13
5

Of
fse

t: 0
 (0

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
SB

T 
an

d 6
:N

BT
, S

tar
t o

f G
re

en

Sp
lits

 an
d P

ha
se

s: 
    

1: 
El

lsw
or

th 
Ro

ad
 &

 S
R 

24
 E

B 
Ra

mp
(s)



20
25

 O
pt

io
n 

B
 A

M
S

R
 2

4 
In

te
rc

ha
ng

es
 - 

20
25

 O
pt

io
n 

B
 A

M
2:

 E
lls

w
or

th
 R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
HC

M 
20

10
 S

ign
ali

ze
d I

nte
rse

cti
on

 S
um

ma
ry

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 4

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
25

11
75

25
18

00
57

5
0

0
30

0
90

0
Fu

tur
e V

olu
me

 (v
eh

/h)
0

0
0

25
11

75
25

18
00

57
5

0
0

30
0

90
0

Nu
mb

er
3

8
18

5
2

12
1

6
16

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

19
00

18
63

18
63

0
0

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

27
12

50
27

19
15

61
2

0
0

31
9

0
Ad

j N
o. 

of 
La

ne
s

1
3

0
2

2
0

0
5

1
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
4

0.9
4

0.9
4

0.9
0

0.9
0

0.9
4

0.9
4

Pe
rce

nt 
He

av
y V

eh
, %

2
2

2
2

2
0

0
2

2
Ca

p, 
ve

h/h
51

7
14

94
32

13
19

21
53

0
0

13
20

27
7

Ar
riv

e O
n G

re
en

0.2
9

0.2
9

0.2
9

0.7
7

1.0
0

0.0
0

0.0
0

0.1
7

0.0
0

Sa
t F

low
, v

eh
/h

17
74

51
23

11
1

34
42

36
32

0
0

78
98

15
83

Gr
p V

olu
me

(v)
, v

eh
/h

27
82

7
45

0
19

15
61

2
0

0
31

9
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
16

95
18

43
17

21
17

70
0

0
15

09
15

83
Q 

Se
rve

(g
_s

), 
s

1.3
27

.4
27

.4
46

.0
0.0

0.0
0.0

4.4
0.0

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
1.3

27
.4

27
.4

46
.0

0.0
0.0

0.0
4.4

0.0
Pr

op
 In

 La
ne

1.0
0

0.0
6

1.0
0

0.0
0

0.0
0

1.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

51
7

98
9

53
8

13
19

21
53

0
0

13
20

27
7

V/
C 

Ra
tio

(X
)

0.0
5

0.8
4

0.8
4

1.4
5

0.2
8

0.0
0

0.0
0

0.2
4

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
51

7
98

9
53

8
13

19
21

53
0

0
13

20
27

7
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
2.0

0
2.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.0
0

0.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

30
.6

39
.8

39
.8

14
.0

0.0
0.0

0.0
42

.6
0.0

Inc
r D

ela
y (

d2
), 

s/v
eh

0.2
8.4

14
.4

20
7.5

0.3
0.0

0.0
0.4

0.0
Ini

tia
l Q

 D
ela

y(d
3)

,s/
ve

h
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
0.7

14
.0

16
.1

58
.5

0.1
0.0

0.0
1.9

0.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
30

.8
48

.2
54

.2
22

1.5
0.3

0.0
0.0

43
.1

0.0
Ln

Gr
p L

OS
C

D
D

F
A

D
Ap

pr
oa

ch
 V

ol,
 ve

h/h
13

04
25

27
31

9
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

49
.9

16
7.9

43
.1

Ap
pr

oa
ch

 LO
S

D
F

D

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

8
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
79

.0
52

.0
27

.0
41

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

73
.0

46
.0

21
.0

35
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

48
.0

6.4
29

.4
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

23
.6

0.0
1.6

3.4

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
12

1.2
HC

M 
20

10
 LO

S
F

No
tes

20
25

 O
pt

io
n 

B
 A

M
S

R
 2

4 
In

te
rc

ha
ng

es
 - 

20
25

 O
pt

io
n 

B
 A

M
2:

 E
lls

w
or

th
 R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
Tim

ing
 R

ep
or

t, S
or

ted
 B

y P
ha

se

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 6

Ph
as

e N
um

be
r

2
5

6
8

Mo
ve

me
nt

NB
T

NB
L

SB
T

W
BT

L
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
79

52
27

41
Ma

xim
um

 S
pli

t (
%

)
65

.8%
43

.3%
22

.5%
34

.2%
Mi

nim
um

 S
pli

t (
s)

36
10

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
4

Al
l-R

ed
 T

im
e (

s)
2

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
4

Ve
hic

le 
Ex

ten
sio

n (
s)

3
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

3
Tim

e B
efo

re
 R

ed
uc

e (
s)

0
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

0
W

alk
 T

im
e (

s)
5

5
5

Fla
sh

 D
on

t W
alk

 (s
)

25
25

25
Du

al 
En

try
Ye

s
No

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

50
77

50
9

En
d T

im
e (

s)
9

9
77

50
Yi

eld
/F

or
ce

 O
ff (

s)
3

3
71

44
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

98
3

46
19

Lo
ca

l S
tar

t T
im

e (
s)

0
27

0
79

Lo
ca

l Y
iel

d (
s)

73
73

21
11

4
Lo

ca
l Y

iel
d 1

70
(s)

48
73

11
6

89

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

14
5

Of
fse

t: 5
0 (

42
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
T 

an
d 6

:S
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

2: 
El

lsw
or

th 
Ro

ad
 &

 S
R 

24
 W

B 
Ra

mp
(s)

20
25

 O
pt

io
n 

B
 A

M
S

R
 2

4 
In

te
rc

ha
ng

es
 - 

20
25

 O
pt

io
n 

B
 A

M
7:

 S
ig

na
l B

ut
te

 R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

HC
M 

20
10

 S
ign

ali
ze

d I
nte

rse
cti

on
 S

um
ma

ry

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 7

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

25
67

5
0

15
00

35
0

0
Fu

tur
e V

olu
me

 (v
eh

/h)
25

67
5

0
15

00
35

0
0

Nu
mb

er
7

14
1

6
2

12
Ini

tia
l Q

 (Q
b)

, v
eh

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

0
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

27
0

0
15

96
37

2
0

Ad
j N

o. 
of 

La
ne

s
1

2
0

4
2

0
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
0

0.9
4

0.9
4

0.9
0

Pe
rce

nt 
He

av
y V

eh
, %

2
2

0
2

2
0

Ca
p, 

ve
h/h

82
8

13
00

0
27

77
15

34
0

Ar
riv

e O
n G

re
en

0.4
7

0.0
0

0.0
0

0.4
3

0.8
7

0.0
0

Sa
t F

low
, v

eh
/h

17
74

27
87

0
69

29
37

25
0

Gr
p V

olu
me

(v)
, v

eh
/h

27
0

0
15

96
37

2
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
13

93
0

16
02

17
70

0
Q 

Se
rve

(g
_s

), 
s

1.0
0.0

0.0
22

.6
2.1

0.0
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

1.0
0.0

0.0
22

.6
2.1

0.0
Pr

op
 In

 La
ne

1.0
0

1.0
0

0.0
0

0.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

82
8

13
00

0
27

77
15

34
0

V/
C 

Ra
tio

(X
)

0.0
3

0.0
0

0.0
0

0.5
7

0.2
4

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
82

8
13

00
0

27
77

15
34

0
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
1.0

0
2.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

0.0
0

0.0
0

1.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

17
.3

0.0
0.0

25
.7

4.7
0.0

Inc
r D

ela
y (

d2
), 

s/v
eh

0.1
0.0

0.0
0.9

0.4
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
0.5

0.0
0.0

10
.1

1.0
0.0

Ln
Gr

p D
ela

y(d
),s

/ve
h

17
.4

0.0
0.0

26
.5

5.1
0.0

Ln
Gr

p L
OS

B
C

A
Ap

pr
oa

ch
 V

ol,
 ve

h/h
27

15
96

37
2

Ap
pr

oa
ch

 D
ela

y, 
s/v

eh
17

.4
26

.5
5.1

Ap
pr

oa
ch

 LO
S

B
C

A

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
6

Ph
s D

ur
ati

on
 (G

+Y
+R

c),
 s

58
.0

62
.0

58
.0

Ch
an

ge
 P

er
iod

 (Y
+R

c),
 s

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

52
.0

56
.0

52
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
4.1

3.0
24

.6
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

20
.9

0.1
15

.9

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
22

.4
HC

M 
20

10
 LO

S
C

20
25

 O
pt

io
n 

B
 A

M
S

R
 2

4 
In

te
rc

ha
ng

es
 - 

20
25

 O
pt

io
n 

B
 A

M
7:

 S
ig

na
l B

ut
te

 R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

Tim
ing

 R
ep

or
t, S

or
ted

 B
y P

ha
se

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 8

Ph
as

e N
um

be
r

2
4

6
Mo

ve
me

nt
SB

T
EB

L
NB

T
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
58

62
58

Ma
xim

um
 S

pli
t (

%
)

48
.3%

51
.7%

48
.3%

Mi
nim

um
 S

pli
t (

s)
36

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

0
58

0
En

d T
im

e (
s)

58
0

58
Yi

eld
/F

or
ce

 O
ff (

s)
52

11
4

52
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

27
89

27
Lo

ca
l S

tar
t T

im
e (

s)
0

58
0

Lo
ca

l Y
iel

d (
s)

52
11

4
52

Lo
ca

l Y
iel

d 1
70

(s)
27

89
27

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

75
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

SB
T 

an
d 6

:N
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

7: 
Si

gn
al 

Bu
tte

 R
oa

d &
 S

R 
24

 E
B 

Ra
mp

(s)



20
25

 O
pt

io
n 

B
 A

M
S

R
 2

4 
In

te
rc

ha
ng

es
 - 

20
25

 O
pt

io
n 

B
 A

M
8:

 S
ig

na
l B

ut
te

 R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

HC
M 

20
10

 S
ign

ali
ze

d I
nte

rse
cti

on
 S

um
ma

ry

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 9

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

12
50

25
0

37
5

50
Fu

tur
e V

olu
me

 (v
eh

/h)
0

0
12

50
25

0
37

5
50

Nu
mb

er
5

2
6

16
Ini

tia
l Q

 (Q
b)

, v
eh

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

13
30

26
6

39
9

53
Ad

j N
o. 

of 
La

ne
s

2
2

2
1

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

4
0.9

4
Pe

rce
nt 

He
av

y V
eh

, %
2

2
2

2
Ca

p, 
ve

h/h
15

14
32

56
14

16
63

3
Ar

riv
e O

n G
re

en
0.8

8
1.0

0
0.4

0
0.4

0
Sa

t F
low

, v
eh

/h
34

42
36

32
36

32
15

83
Gr

p V
olu

me
(v)

, v
eh

/h
13

30
26

6
39

9
53

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

21
17

70
17

70
15

83
Q 

Se
rve

(g
_s

), 
s

15
.3

0.0
5.7

1.6
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

15
.3

0.0
5.7

1.6
Pr

op
 In

 La
ne

1.0
0

1.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

15
14

32
56

14
16

63
3

V/
C 

Ra
tio

(X
)

0.8
8

0.0
8

0.2
8

0.0
8

Av
ail

 C
ap

(c_
a)

, v
eh

/h
15

14
32

56
14

16
63

3
HC

M 
Pl

ato
on

 R
ati

o
2.0

0
2.0

0
1.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

1.0
0

1.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

3.4
0.0

15
.2

14
.0

Inc
r D

ela
y (

d2
), 

s/v
eh

7.5
0.0

0.5
0.3

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
7.3

0.0
2.9

0.7
Ln

Gr
p D

ela
y(d

),s
/ve

h
11

.0
0.0

15
.7

14
.2

Ln
Gr

p L
OS

B
A

B
B

Ap
pr

oa
ch

 V
ol,

 ve
h/h

15
96

45
2

Ap
pr

oa
ch

 D
ela

y, 
s/v

eh
9.2

15
.5

Ap
pr

oa
ch

 LO
S

A
B

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

Ph
s D

ur
ati

on
 (G

+Y
+R

c),
 s

75
.0

39
.0

36
.0

Ch
an

ge
 P

er
iod

 (Y
+R

c),
 s

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

69
.0

33
.0

30
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

17
.3

7.7
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

9.0
6.6

2.5

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
10

.6
HC

M 
20

10
 LO

S
B

20
25

 O
pt

io
n 

B
 A

M
S

R
 2

4 
In

te
rc

ha
ng

es
 - 

20
25

 O
pt

io
n 

B
 A

M
8:

 S
ig

na
l B

ut
te

 R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

Tim
ing

 R
ep

or
t, S

or
ted

 B
y P

ha
se

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 10

Ph
as

e N
um

be
r

2
5

6
Mo

ve
me

nt
NB

T
NB

L
SB

T
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
75

39
36

Ma
xim

um
 S

pli
t (

%
)

10
0.0

%
52

.0%
48

.0%
Mi

nim
um

 S
pli

t (
s)

36
10

36
Ye

llo
w 

Tim
e (

s)
4

4
4

Al
l-R

ed
 T

im
e (

s)
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

Ve
hic

le 
Ex

ten
sio

n (
s)

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
Tim

e B
efo

re
 R

ed
uc

e (
s)

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
W

alk
 T

im
e (

s)
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
Du

al 
En

try
Ye

s
No

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

0
36

0
En

d T
im

e (
s)

0
0

36
Yi

eld
/F

or
ce

 O
ff (

s)
69

69
30

Yi
eld

/F
or

ce
 O

ff 1
70

(s)
44

69
5

Lo
ca

l S
tar

t T
im

e (
s)

0
36

0
Lo

ca
l Y

iel
d (

s)
69

69
30

Lo
ca

l Y
iel

d 1
70

(s)
44

69
5

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

75
Co

ntr
ol 

Ty
pe

Pr
eti

me
d

Na
tur

al 
Cy

cle
70

Of
fse

t: 0
 (0

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
NB

T 
an

d 6
:S

BT
, S

tar
t o

f G
re

en

Sp
lits

 an
d P

ha
se

s: 
    

8: 
Si

gn
al 

Bu
tte

 R
oa

d &
 S

R 
24

 W
B 

Ra
mp

(s)

20
25

 O
pt

io
n 

B
 P

M
S

R
 2

4 
In

te
rc

ha
ng

es
 - 

20
25

 O
pt

io
n 

B
 P

M
1:

 E
lls

eo
rth

 R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

HC
M 

20
10

 S
ign

ali
ze

d I
nte

rse
cti

on
 S

um
ma

ry

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 1

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

11
25

14
25

25
50

0
0

0
0

12
25

10
0

50
17

5
0

Fu
tur

e V
olu

me
 (v

eh
/h)

11
25

14
25

25
50

0
0

0
0

12
25

10
0

50
17

5
0

Nu
mb

er
7

4
14

1
6

16
5

2
12

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

0
18

63
18

63
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

79
8

20
74

0
0

13
03

10
6

53
18

6
0

Ad
j N

o. 
of 

La
ne

s
1

2
1

0
4

1
2

3
0

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

4
0.9

0
0.9

4
0.9

4
0.9

4
0.9

4
0.9

0
Pe

rce
nt 

He
av

y V
eh

, %
2

2
2

0
2

2
2

2
0

Ca
p, 

ve
h/h

99
1

20
80

88
4

0
14

95
36

9
20

1
17

37
0

Ar
riv

e O
n G

re
en

0.5
6

0.5
6

0.0
0

0.0
0

0.2
3

0.2
3

0.1
2

0.6
8

0.0
0

Sa
t F

low
, v

eh
/h

17
74

37
25

15
83

0
66

69
15

83
34

42
52

53
0

Gr
p V

olu
me

(v)
, v

eh
/h

79
8

20
74

0
0

13
03

10
6

53
18

6
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
18

63
15

83
0

16
02

15
83

17
21

16
95

0
Q 

Se
rve

(g
_s

), 
s

43
.3

66
.6

0.0
0.0

23
.5

6.6
1.7

1.5
0.0

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
43

.3
66

.6
0.0

0.0
23

.5
6.6

1.7
1.5

0.0
Pr

op
 In

 La
ne

1.0
0

1.0
0

0.0
0

1.0
0

1.0
0

0.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

99
1

20
80

88
4

0
14

95
36

9
20

1
17

37
0

V/
C 

Ra
tio

(X
)

0.8
1

1.0
0

0.0
0

0.0
0

0.8
7

0.2
9

0.2
6

0.1
1

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
99

1
20

80
88

4
0

14
95

36
9

20
1

17
37

0
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
2.0

0
2.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

0.0
0

0.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

21
.3

26
.4

0.0
0.0

44
.3

37
.8

50
.7

12
.7

0.0
Inc

r D
ela

y (
d2

), 
s/v

eh
7.0

19
.1

0.0
0.0

7.3
1.9

3.2
0.1

0.0
Ini

tia
l Q

 D
ela

y(d
3)

,s/
ve

h
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
23

.0
39

.5
0.0

0.0
11

.2
3.1

0.9
0.7

0.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
28

.2
45

.5
0.0

0.0
51

.5
39

.7
53

.8
12

.9
0.0

Ln
Gr

p L
OS

C
D

D
D

D
B

Ap
pr

oa
ch

 V
ol,

 ve
h/h

28
72

14
09

23
9

Ap
pr

oa
ch

 D
ela

y, 
s/v

eh
40

.7
50

.6
22

.0
Ap

pr
oa

ch
 LO

S
D

D
C

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
5

6
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
47

.0
73

.0
13

.0
34

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

41
.0

67
.0

7.0
28

.0
Ma

x Q
 C

lea
r T

im
e (

g_
c+

I1)
, s

3.5
68

.6
3.7

25
.5

Gr
ee

n E
xt 

Tim
e (

p_
c),

 s
1.3

0.0
0.4

1.8

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
42

.8
HC

M 
20

10
 LO

S
D

No
tes

20
25

 O
pt

io
n 

B
 P

M
S

R
 2

4 
In

te
rc

ha
ng

es
 - 

20
25

 O
pt

io
n 

B
 P

M
1:

 E
lls

eo
rth

 R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

Tim
ing

 R
ep

or
t, S

or
ted

 B
y P

ha
se

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 3

Ph
as

e N
um

be
r

2
4

5
6

Mo
ve

me
nt

SB
T

EB
TL

SB
L

NB
T

Le
ad

/La
g

La
g

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

Re
ca

ll M
od

e
Ma

x
Ma

x
Ma

x
Ma

x
Ma

xim
um

 S
pli

t (
s)

47
73

13
34

Ma
xim

um
 S

pli
t (

%
)

39
.2%

60
.8%

10
.8%

28
.3%

Mi
nim

um
 S

pli
t (

s)
36

36
10

36
Ye

llo
w 

Tim
e (

s)
4

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

47
34

0
En

d T
im

e (
s)

47
0

47
34

Yi
eld

/F
or

ce
 O

ff (
s)

41
11

4
41

28
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

16
89

41
3

Lo
ca

l S
tar

t T
im

e (
s)

0
47

34
0

Lo
ca

l Y
iel

d (
s)

41
11

4
41

28
Lo

ca
l Y

iel
d 1

70
(s)

16
89

41
3

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

14
5

Of
fse

t: 0
 (0

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
SB

T 
an

d 6
:N

BT
, S

tar
t o

f G
re

en

Sp
lits

 an
d P

ha
se

s: 
    

1: 
El

lse
or

th 
Ro

ad
 &

 S
R 

24
 E

B 
Ra

mp
(s)



20
25

 O
pt

io
n 

B
 P

M
S

R
 2

4 
In

te
rc

ha
ng

es
 - 

20
25

 O
pt

io
n 

B
 P

M
2:

 E
lls

eo
rth

 R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

HC
M 

20
10

 S
ign

ali
ze

d I
nte

rse
cti

on
 S

um
ma

ry

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 4

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
25

62
5

25
60

0
62

5
0

0
22

5
97

5
Fu

tur
e V

olu
me

 (v
eh

/h)
0

0
0

25
62

5
25

60
0

62
5

0
0

22
5

97
5

Nu
mb

er
3

8
18

5
2

12
1

6
16

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

19
00

18
63

18
63

0
0

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

27
66

5
27

63
8

66
5

0
0

23
9

0
Ad

j N
o. 

of 
La

ne
s

1
3

0
2

2
0

0
5

1
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
4

0.9
4

0.9
4

0.9
0

0.9
0

0.9
4

0.9
4

Pe
rce

nt 
He

av
y V

eh
, %

2
2

2
2

2
0

0
2

2
Ca

p, 
ve

h/h
60

6
17

13
69

51
6

19
76

0
0

27
03

56
7

Ar
riv

e O
n G

re
en

0.3
4

0.3
4

0.3
4

0.3
0

1.0
0

0.0
0

0.0
0

0.3
6

0.0
0

Sa
t F

low
, v

eh
/h

17
74

50
14

20
3

34
42

36
32

0
0

78
98

15
83

Gr
p V

olu
me

(v)
, v

eh
/h

27
44

9
24

3
63

8
66

5
0

0
23

9
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
16

95
18

27
17

21
17

70
0

0
15

09
15

83
Q 

Se
rve

(g
_s

), 
s

1.2
12

.1
12

.1
18

.0
0.0

0.0
0.0

2.5
0.0

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
1.2

12
.1

12
.1

18
.0

0.0
0.0

0.0
2.5

0.0
Pr

op
 In

 La
ne

1.0
0

0.1
1

1.0
0

0.0
0

0.0
0

1.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

60
6

11
58

62
4

51
6

19
76

0
0

27
03

56
7

V/
C 

Ra
tio

(X
)

0.0
4

0.3
9

0.3
9

1.2
4

0.3
4

0.0
0

0.0
0

0.0
9

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
60

6
11

58
62

4
51

6
19

76
0

0
27

03
56

7
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
2.0

0
2.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.0
0

0.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

26
.4

30
.0

30
.0

42
.0

0.0
0.0

0.0
25

.5
0.0

Inc
r D

ela
y (

d2
), 

s/v
eh

0.1
1.0

1.8
12

2.0
0.5

0.0
0.0

0.1
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

0.6
5.8

6.4
17

.2
0.1

0.0
0.0

1.1
0.0

Ln
Gr

p D
ela

y(d
),s

/ve
h

26
.5

31
.0

31
.8

16
4.0

0.5
0.0

0.0
25

.6
0.0

Ln
Gr

p L
OS

C
C

C
F

A
C

Ap
pr

oa
ch

 V
ol,

 ve
h/h

71
9

13
03

23
9

Ap
pr

oa
ch

 D
ela

y, 
s/v

eh
31

.1
80

.5
25

.6
Ap

pr
oa

ch
 LO

S
C

F
C

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

8
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
73

.0
24

.0
49

.0
47

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

67
.0

18
.0

43
.0

41
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

20
.0

4.5
14

.1
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

7.9
0.0

1.5
4.3

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
59

.0
HC

M 
20

10
 LO

S
E

20
25

 O
pt

io
n 

B
 P

M
S

R
 2

4 
In

te
rc

ha
ng

es
 - 

20
25

 O
pt

io
n 

B
 P

M
2:

 E
lls

eo
rth

 R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

Tim
ing

 R
ep

or
t, S

or
ted

 B
y P

ha
se

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 5

Ph
as

e N
um

be
r

2
5

6
8

Mo
ve

me
nt

NB
T

NB
L

SB
T

W
BT

L
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
73

24
49

47
Ma

xim
um

 S
pli

t (
%

)
60

.8%
20

.0%
40

.8%
39

.2%
Mi

nim
um

 S
pli

t (
s)

36
10

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
4

Al
l-R

ed
 T

im
e (

s)
2

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
4

Ve
hic

le 
Ex

ten
sio

n (
s)

3
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

3
Tim

e B
efo

re
 R

ed
uc

e (
s)

0
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

0
W

alk
 T

im
e (

s)
5

5
5

Fla
sh

 D
on

t W
alk

 (s
)

25
25

25
Du

al 
En

try
Ye

s
No

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

50
99

50
3

En
d T

im
e (

s)
3

3
99

50
Yi

eld
/F

or
ce

 O
ff (

s)
11

7
11

7
93

44
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

92
11

7
68

19
Lo

ca
l S

tar
t T

im
e (

s)
0

49
0

73
Lo

ca
l Y

iel
d (

s)
67

67
43

11
4

Lo
ca

l Y
iel

d 1
70

(s)
42

67
18

89

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

14
5

Of
fse

t: 5
0 (

42
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
T 

an
d 6

:S
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

2: 
El

lse
or

th 
Ro

ad
 &

 S
R 

24
 W

B 
Ra

mp
(s)

20
25

 O
pt

io
n 

B
 P

M
S

R
 2

4 
In

te
rc

ha
ng

es
 - 

20
25

 O
pt

io
n 

B
 P

M
7:

 S
ig

na
l B

ut
te

 R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

HC
M 

20
10

 S
ign

ali
ze

d I
nte

rse
cti

on
 S

um
ma

ry

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 6

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

75
15

25
0

10
25

27
5

0
Fu

tur
e V

olu
me

 (v
eh

/h)
75

15
25

0
10

25
27

5
0

Nu
mb

er
7

14
1

6
2

12
Ini

tia
l Q

 (Q
b)

, v
eh

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

0
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

80
0

0
10

90
29

3
0

Ad
j N

o. 
of 

La
ne

s
1

2
0

4
2

0
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
0

0.9
4

0.9
4

0.9
0

Pe
rce

nt 
He

av
y V

eh
, %

2
2

0
2

2
0

Ca
p, 

ve
h/h

11
53

18
11

0
16

02
88

5
0

Ar
riv

e O
n G

re
en

0.6
5

0.0
0

0.0
0

0.2
5

0.5
0

0.0
0

Sa
t F

low
, v

eh
/h

17
74

27
87

0
69

29
37

25
0

Gr
p V

olu
me

(v)
, v

eh
/h

80
0

0
10

90
29

3
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
13

93
0

16
02

17
70

0
Q 

Se
rve

(g
_s

), 
s

2.0
0.0

0.0
18

.4
6.0

0.0
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

2.0
0.0

0.0
18

.4
6.0

0.0
Pr

op
 In

 La
ne

1.0
0

1.0
0

0.0
0

0.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

11
53

18
11

0
16

02
88

5
0

V/
C 

Ra
tio

(X
)

0.0
7

0.0
0

0.0
0

0.6
8

0.3
3

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
11

53
18

11
0

16
02

88
5

0
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
1.0

0
2.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

0.0
0

0.0
0

1.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

7.7
0.0

0.0
40

.7
24

.0
0.0

Inc
r D

ela
y (

d2
), 

s/v
eh

0.1
0.0

0.0
2.4

1.0
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
1.0

0.0
0.0

8.4
3.0

0.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
7.8

0.0
0.0

43
.0

25
.0

0.0
Ln

Gr
p L

OS
A

D
C

Ap
pr

oa
ch

 V
ol,

 ve
h/h

80
10

90
29

3
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

7.8
43

.0
25

.0
Ap

pr
oa

ch
 LO

S
A

D
C

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
6

Ph
s D

ur
ati

on
 (G

+Y
+R

c),
 s

36
.0

84
.0

36
.0

Ch
an

ge
 P

er
iod

 (Y
+R

c),
 s

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

30
.0

78
.0

30
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
8.0

4.0
20

.4
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

9.4
0.2

5.6

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
37

.5
HC

M 
20

10
 LO

S
D

20
25

 O
pt

io
n 

B
 P

M
S

R
 2

4 
In

te
rc

ha
ng

es
 - 

20
25

 O
pt

io
n 

B
 P

M
7:

 S
ig

na
l B

ut
te

 R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

Tim
ing

 R
ep

or
t, S

or
ted

 B
y P

ha
se

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 7

Ph
as

e N
um

be
r

2
4

6
Mo

ve
me

nt
SB

T
EB

L
NB

T
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
36

84
36

Ma
xim

um
 S

pli
t (

%
)

30
.0%

70
.0%

30
.0%

Mi
nim

um
 S

pli
t (

s)
36

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

0
36

0
En

d T
im

e (
s)

36
0

36
Yi

eld
/F

or
ce

 O
ff (

s)
30

11
4

30
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

5
89

5
Lo

ca
l S

tar
t T

im
e (

s)
0

36
0

Lo
ca

l Y
iel

d (
s)

30
11

4
30

Lo
ca

l Y
iel

d 1
70

(s)
5

89
5

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

SB
T 

an
d 6

:N
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

7: 
Si

gn
al 

Bu
tte

 R
oa

d &
 S

R 
24

 E
B 

Ra
mp

(s)



20
25

 O
pt

io
n 

B
 P

M
S

R
 2

4 
In

te
rc

ha
ng

es
 - 

20
25

 O
pt

io
n 

B
 P

M
8:

 S
ig

na
l B

ut
te

 R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

HC
M 

20
10

 S
ign

ali
ze

d I
nte

rse
cti

on
 S

um
ma

ry

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 8

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

67
5

35
0

30
0

25
Fu

tur
e V

olu
me

 (v
eh

/h)
0

0
67

5
35

0
30

0
25

Nu
mb

er
5

2
6

16
Ini

tia
l Q

 (Q
b)

, v
eh

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

71
8

37
2

31
9

27
Ad

j N
o. 

of 
La

ne
s

2
2

2
1

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

4
0.9

4
Pe

rce
nt 

He
av

y V
eh

, %
2

2
2

2
Ca

p, 
ve

h/h
18

36
33

62
12

98
58

1
Ar

riv
e O

n G
re

en
1.0

0
1.0

0
0.3

7
0.3

7
Sa

t F
low

, v
eh

/h
34

42
36

32
36

32
15

83
Gr

p V
olu

me
(v)

, v
eh

/h
71

8
37

2
31

9
27

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

21
17

70
17

70
15

83
Q 

Se
rve

(g
_s

), 
s

0.0
0.0

7.5
1.3

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
0.0

0.0
7.5

1.3
Pr

op
 In

 La
ne

1.0
0

1.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

18
36

33
62

12
98

58
1

V/
C 

Ra
tio

(X
)

0.3
9

0.1
1

0.2
5

0.0
5

Av
ail

 C
ap

(c_
a)

, v
eh

/h
18

36
33

62
12

98
58

1
HC

M 
Pl

ato
on

 R
ati

o
2.0

0
2.0

0
1.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

1.0
0

1.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

0.0
0.0

26
.5

24
.5

Inc
r D

ela
y (

d2
), 

s/v
eh

0.6
0.1

0.5
0.2

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
0.2

0.0
3.8

0.6
Ln

Gr
p D

ela
y(d

),s
/ve

h
0.6

0.1
26

.9
24

.6
Ln

Gr
p L

OS
A

A
C

C
Ap

pr
oa

ch
 V

ol,
 ve

h/h
10

90
34

6
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

0.4
26

.7
Ap

pr
oa

ch
 LO

S
A

C

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

Ph
s D

ur
ati

on
 (G

+Y
+R

c),
 s

12
0.0

70
.0

50
.0

Ch
an

ge
 P

er
iod

 (Y
+R

c),
 s

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

11
4.0

64
.0

44
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

2.0
9.5

Gr
ee

n E
xt 

Tim
e (

p_
c),

 s
5.5

5.5
2.0

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
6.8

HC
M 

20
10

 LO
S

A

20
25

 O
pt

io
n 

B
 P

M
S

R
 2

4 
In

te
rc

ha
ng

es
 - 

20
25

 O
pt

io
n 

B
 P

M
8:

 S
ig

na
l B

ut
te

 R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

Tim
ing

 R
ep

or
t, S

or
ted

 B
y P

ha
se

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 9

Ph
as

e N
um

be
r

2
5

6
Mo

ve
me

nt
NB

T
NB

L
SB

T
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
12

0
70

50
Ma

xim
um

 S
pli

t (
%

)
10

0.0
%

58
.3%

41
.7%

Mi
nim

um
 S

pli
t (

s)
36

10
36

Ye
llo

w 
Tim

e (
s)

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

W
alk

 T
im

e (
s)

5
5

Fla
sh

 D
on

t W
alk

 (s
)

25
25

Du
al 

En
try

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

50
0

En
d T

im
e (

s)
0

0
50

Yi
eld

/F
or

ce
 O

ff (
s)

11
4

11
4

44
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

89
11

4
19

Lo
ca

l S
tar

t T
im

e (
s)

0
50

0
Lo

ca
l Y

iel
d (

s)
11

4
11

4
44

Lo
ca

l Y
iel

d 1
70

(s)
89

11
4

19

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

55
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
T 

an
d 6

:S
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

8: 
Si

gn
al 

Bu
tte

 R
oa

d &
 S

R 
24

 W
B 

Ra
mp

(s)



10

APPENDIX J

2025 OPTION B MITIGATED PEAK HOUR ANALYSIS

H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

1:
 E

lls
w

or
th

 R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

20
25

 O
pti

on
 B

 M
itig

ate
d A

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 1

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

85
0

80
0

92
5

0
0

0
0

23
75

25
25

27
5

0
Fu

tur
e V

olu
me

 (v
eh

/h)
85

0
80

0
92

5
0

0
0

0
23

75
25

25
27

5
0

Nu
mb

er
7

4
14

1
6

16
5

2
12

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

0
18

63
18

63
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

60
3

12
73

0
0

25
27

27
27

29
3

0
Ad

j N
o. 

of 
La

ne
s

1
2

1
0

4
1

2
3

0
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
4

0.9
0

0.9
4

0.9
4

0.9
4

0.9
4

0.9
0

Pe
rce

nt 
He

av
y V

eh
, %

2
2

2
0

2
2

2
2

0
Ca

p, 
ve

h/h
81

3
17

08
72

6
0

21
89

54
1

17
2

22
46

0
Ar

riv
e O

n G
re

en
0.4

6
0.4

6
0.0

0
0.0

0
0.3

4
0.3

4
0.1

0
0.8

8
0.0

0
Sa

t F
low

, v
eh

/h
17

74
37

25
15

83
0

66
69

15
83

34
42

52
53

0
Gr

p V
olu

me
(v)

, v
eh

/h
60

3
12

73
0

0
25

27
27

27
29

3
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
18

63
15

83
0

16
02

15
83

17
21

16
95

0
Q 

Se
rve

(g
_s

), 
s

33
.5

33
.7

0.0
0.0

41
.0

1.4
0.9

0.9
0.0

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
33

.5
33

.7
0.0

0.0
41

.0
1.4

0.9
0.9

0.0
Pr

op
 In

 La
ne

1.0
0

1.0
0

0.0
0

1.0
0

1.0
0

0.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

81
3

17
08

72
6

0
21

89
54

1
17

2
22

46
0

V/
C 

Ra
tio

(X
)

0.7
4

0.7
5

0.0
0

0.0
0

1.1
5

0.0
5

0.1
6

0.1
3

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
81

3
17

08
72

6
0

21
89

54
1

17
2

22
46

0
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
2.0

0
2.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

0.0
0

0.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

26
.7

26
.7

0.0
0.0

39
.5

26
.5

51
.7

4.0
0.0

Inc
r D

ela
y (

d2
), 

s/v
eh

6.0
3.0

0.0
0.0

75
.1

0.2
1.9

0.1
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

17
.6

18
.0

0.0
0.0

29
.5

0.6
0.5

0.4
0.0

Ln
Gr

p D
ela

y(d
),s

/ve
h

32
.7

29
.8

0.0
0.0

11
4.6

26
.6

53
.6

4.1
0.0

Ln
Gr

p L
OS

C
C

F
C

D
A

Ap
pr

oa
ch

 V
ol,

 ve
h/h

18
76

25
54

32
0

Ap
pr

oa
ch

 D
ela

y, 
s/v

eh
30

.7
11

3.7
8.3

Ap
pr

oa
ch

 LO
S

C
F

A

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
5

6
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
59

.0
61

.0
12

.0
47

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

53
.0

55
.0

6.0
41

.0
Ma

x Q
 C

lea
r T

im
e (

g_
c+

I1)
, s

2.9
35

.7
2.9

43
.0

Gr
ee

n E
xt 

Tim
e (

p_
c),

 s
2.0

10
.7

0.5
0.0

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
73

.8
HC

M 
20

10
 LO

S
E

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
1:

 E
lls

w
or

th
 R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
20

25
 O

pti
on

 B
 M

itig
ate

d A
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 3

Ph
as

e N
um

be
r

2
4

5
6

Mo
ve

me
nt

SB
T

EB
TL

SB
L

NB
T

Le
ad

/La
g

La
g

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

Re
ca

ll M
od

e
Ma

x
Ma

x
Ma

x
Ma

x
Ma

xim
um

 S
pli

t (
s)

59
61

12
47

Ma
xim

um
 S

pli
t (

%
)

49
.2%

50
.8%

10
.0%

39
.2%

Mi
nim

um
 S

pli
t (

s)
36

36
10

36
Ye

llo
w 

Tim
e (

s)
4

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

59
47

0
En

d T
im

e (
s)

59
0

59
47

Yi
eld

/F
or

ce
 O

ff (
s)

53
11

4
53

41
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

28
89

53
16

Lo
ca

l S
tar

t T
im

e (
s)

0
59

47
0

Lo
ca

l Y
iel

d (
s)

53
11

4
53

41
Lo

ca
l Y

iel
d 1

70
(s)

28
89

53
16

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

13
5

Of
fse

t: 0
 (0

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
SB

T 
an

d 6
:N

BT
, S

tar
t o

f G
re

en

Sp
lits

 an
d P

ha
se

s: 
    

1: 
El

lsw
or

th 
Ro

ad
 &

 S
R 

24
 E

B 
Ra

mp
(s)



H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

2:
 E

lls
w

or
th

 R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

20
25

 O
pti

on
 B

 M
itig

ate
d A

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 4

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
25

11
75

25
18

00
57

5
0

0
30

0
90

0
Fu

tur
e V

olu
me

 (v
eh

/h)
0

0
0

25
11

75
25

18
00

57
5

0
0

30
0

90
0

Nu
mb

er
3

8
18

5
2

12
1

6
16

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

19
00

18
63

18
63

0
0

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

27
12

50
27

19
15

61
2

0
0

31
9

0
Ad

j N
o. 

of 
La

ne
s

1
3

0
2

2
0

0
5

1
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
4

0.9
4

0.9
4

0.9
0

0.9
0

0.9
4

0.9
4

Pe
rce

nt 
He

av
y V

eh
, %

2
2

2
2

2
0

0
2

2
Ca

p, 
ve

h/h
51

7
15

90
34

13
19

21
53

0
0

13
20

27
7

Ar
riv

e O
n G

re
en

0.2
9

0.2
9

0.2
9

0.7
7

1.0
0

0.0
0

0.0
0

0.1
7

0.0
0

Sa
t F

low
, v

eh
/h

17
74

54
50

11
8

34
42

36
32

0
0

78
98

15
83

Gr
p V

olu
me

(v)
, v

eh
/h

27
85

4
42

3
19

15
61

2
0

0
31

9
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
18

63
18

42
17

21
17

70
0

0
15

09
15

83
Q 

Se
rve

(g
_s

), 
s

1.3
25

.3
25

.3
46

.0
0.0

0.0
0.0

4.4
0.0

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
1.3

25
.3

25
.3

46
.0

0.0
0.0

0.0
4.4

0.0
Pr

op
 In

 La
ne

1.0
0

0.0
6

1.0
0

0.0
0

0.0
0

1.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

51
7

10
87

53
7

13
19

21
53

0
0

13
20

27
7

V/
C 

Ra
tio

(X
)

0.0
5

0.7
9

0.7
9

1.4
5

0.2
8

0.0
0

0.0
0

0.2
4

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
51

7
10

87
53

7
13

19
21

53
0

0
13

20
27

7
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
2.0

0
2.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.0
0

0.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

30
.6

39
.1

39
.1

14
.0

0.0
0.0

0.0
42

.6
0.0

Inc
r D

ela
y (

d2
), 

s/v
eh

0.2
5.8

11
.1

20
7.5

0.3
0.0

0.0
0.4

0.0
Ini

tia
l Q

 D
ela

y(d
3)

,s/
ve

h
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
0.7

13
.8

14
.6

58
.5

0.1
0.0

0.0
1.9

0.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
30

.8
44

.8
50

.1
22

1.5
0.3

0.0
0.0

43
.1

0.0
Ln

Gr
p L

OS
C

D
D

F
A

D
Ap

pr
oa

ch
 V

ol,
 ve

h/h
13

04
25

27
31

9
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

46
.2

16
7.9

43
.1

Ap
pr

oa
ch

 LO
S

D
F

D

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

8
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
79

.0
52

.0
27

.0
41

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

73
.0

46
.0

21
.0

35
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

48
.0

6.4
27

.3
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

23
.6

0.0
1.6

4.5

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
12

0.1
HC

M 
20

10
 LO

S
F

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
2:

 E
lls

w
or

th
 R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
20

25
 O

pti
on

 B
 M

itig
ate

d A
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 6

Ph
as

e N
um

be
r

2
5

6
8

Mo
ve

me
nt

NB
T

NB
L

SB
T

W
BT

L
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
79

52
27

41
Ma

xim
um

 S
pli

t (
%

)
65

.8%
43

.3%
22

.5%
34

.2%
Mi

nim
um

 S
pli

t (
s)

36
10

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
4

Al
l-R

ed
 T

im
e (

s)
2

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
4

Ve
hic

le 
Ex

ten
sio

n (
s)

3
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

3
Tim

e B
efo

re
 R

ed
uc

e (
s)

0
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

0
W

alk
 T

im
e (

s)
5

5
5

Fla
sh

 D
on

t W
alk

 (s
)

25
25

25
Du

al 
En

try
Ye

s
No

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

50
77

50
9

En
d T

im
e (

s)
9

9
77

50
Yi

eld
/F

or
ce

 O
ff (

s)
3

3
71

44
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

98
3

46
19

Lo
ca

l S
tar

t T
im

e (
s)

0
27

0
79

Lo
ca

l Y
iel

d (
s)

73
73

21
11

4
Lo

ca
l Y

iel
d 1

70
(s)

48
73

11
6

89

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

14
5

Of
fse

t: 5
0 (

42
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
T 

an
d 6

:S
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

2: 
El

lsw
or

th 
Ro

ad
 &

 S
R 

24
 W

B 
Ra

mp
(s)

H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

1:
 E

lls
eo

rth
 R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
20

25
 O

pti
on

 B
 M

itig
ate

d P
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 1

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

11
25

14
25

25
50

0
0

0
0

12
25

10
0

50
17

5
0

Fu
tur

e V
olu

me
 (v

eh
/h)

11
25

14
25

25
50

0
0

0
0

12
25

10
0

50
17

5
0

Nu
mb

er
7

4
14

1
6

16
5

2
12

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

0
18

63
18

63
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

79
8

20
74

0
0

13
03

10
6

53
18

6
0

Ad
j N

o. 
of 

La
ne

s
1

2
1

0
4

1
2

3
0

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

4
0.9

0
0.9

4
0.9

4
0.9

4
0.9

4
0.9

0
Pe

rce
nt 

He
av

y V
eh

, %
2

2
2

0
2

2
2

2
0

Ca
p, 

ve
h/h

99
1

20
80

88
4

0
14

95
36

9
20

1
17

37
0

Ar
riv

e O
n G

re
en

0.5
6

0.5
6

0.0
0

0.0
0

0.2
3

0.2
3

0.1
2

0.6
8

0.0
0

Sa
t F

low
, v

eh
/h

17
74

37
25

15
83

0
66

69
15

83
34

42
52

53
0

Gr
p V

olu
me

(v)
, v

eh
/h

79
8

20
74

0
0

13
03

10
6

53
18

6
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
18

63
15

83
0

16
02

15
83

17
21

16
95

0
Q 

Se
rve

(g
_s

), 
s

43
.3

66
.6

0.0
0.0

23
.5

6.6
1.7

1.5
0.0

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
43

.3
66

.6
0.0

0.0
23

.5
6.6

1.7
1.5

0.0
Pr

op
 In

 La
ne

1.0
0

1.0
0

0.0
0

1.0
0

1.0
0

0.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

99
1

20
80

88
4

0
14

95
36

9
20

1
17

37
0

V/
C 

Ra
tio

(X
)

0.8
1

1.0
0

0.0
0

0.0
0

0.8
7

0.2
9

0.2
6

0.1
1

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
99

1
20

80
88

4
0

14
95

36
9

20
1

17
37

0
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
2.0

0
2.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

0.0
0

0.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

21
.3

26
.4

0.0
0.0

44
.3

37
.8

50
.7

12
.7

0.0
Inc

r D
ela

y (
d2

), 
s/v

eh
7.0

19
.1

0.0
0.0

7.3
1.9

3.2
0.1

0.0
Ini

tia
l Q

 D
ela

y(d
3)

,s/
ve

h
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
23

.0
39

.5
0.0

0.0
11

.2
3.1

0.9
0.7

0.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
28

.2
45

.5
0.0

0.0
51

.5
39

.7
53

.8
12

.9
0.0

Ln
Gr

p L
OS

C
D

D
D

D
B

Ap
pr

oa
ch

 V
ol,

 ve
h/h

28
72

14
09

23
9

Ap
pr

oa
ch

 D
ela

y, 
s/v

eh
40

.7
50

.6
22

.0
Ap

pr
oa

ch
 LO

S
D

D
C

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
5

6
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
47

.0
73

.0
13

.0
34

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

41
.0

67
.0

7.0
28

.0
Ma

x Q
 C

lea
r T

im
e (

g_
c+

I1)
, s

3.5
68

.6
3.7

25
.5

Gr
ee

n E
xt 

Tim
e (

p_
c),

 s
1.3

0.0
0.4

1.8

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
42

.8
HC

M 
20

10
 LO

S
D

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
1:

 E
lls

eo
rth

 R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

20
25

 O
pti

on
 B

 M
itig

ate
d P

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 3

Ph
as

e N
um

be
r

2
4

5
6

Mo
ve

me
nt

SB
T

EB
TL

SB
L

NB
T

Le
ad

/La
g

La
g

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

Re
ca

ll M
od

e
Ma

x
Ma

x
Ma

x
Ma

x
Ma

xim
um

 S
pli

t (
s)

47
73

13
34

Ma
xim

um
 S

pli
t (

%
)

39
.2%

60
.8%

10
.8%

28
.3%

Mi
nim

um
 S

pli
t (

s)
36

36
10

36
Ye

llo
w 

Tim
e (

s)
4

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

47
34

0
En

d T
im

e (
s)

47
0

47
34

Yi
eld

/F
or

ce
 O

ff (
s)

41
11

4
41

28
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

16
89

41
3

Lo
ca

l S
tar

t T
im

e (
s)

0
47

34
0

Lo
ca

l Y
iel

d (
s)

41
11

4
41

28
Lo

ca
l Y

iel
d 1

70
(s)

16
89

41
3

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

14
5

Of
fse

t: 0
 (0

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
SB

T 
an

d 6
:N

BT
, S

tar
t o

f G
re

en

Sp
lits

 an
d P

ha
se

s: 
    

1: 
El

lse
or

th 
Ro

ad
 &

 S
R 

24
 E

B 
Ra

mp
(s)



H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

2:
 E

lls
w

or
th

 R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

20
25

 O
pti

on
 B

 M
itig

ate
d P

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 4

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
25

62
5

25
60

0
62

5
0

0
22

5
97

5
Fu

tur
e V

olu
me

 (v
eh

/h)
0

0
0

25
62

5
25

60
0

62
5

0
0

22
5

97
5

Nu
mb

er
3

8
18

5
2

12
1

6
16

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

19
00

18
63

18
63

0
0

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

27
66

5
27

63
8

66
5

0
0

23
9

0
Ad

j N
o. 

of 
La

ne
s

1
3

0
2

2
0

0
5

1
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
4

0.9
4

0.9
4

0.9
0

0.9
0

0.9
4

0.9
4

Pe
rce

nt 
He

av
y V

eh
, %

2
2

2
2

2
0

0
2

2
Ca

p, 
ve

h/h
60

6
18

23
74

51
6

19
76

0
0

27
03

56
7

Ar
riv

e O
n G

re
en

0.3
4

0.3
4

0.3
4

0.3
0

1.0
0

0.0
0

0.0
0

0.3
6

0.0
0

Sa
t F

low
, v

eh
/h

17
74

53
34

21
6

34
42

36
32

0
0

78
98

15
83

Gr
p V

olu
me

(v)
, v

eh
/h

27
46

4
22

8
63

8
66

5
0

0
23

9
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
18

63
18

25
17

21
17

70
0

0
15

09
15

83
Q 

Se
rve

(g
_s

), 
s

1.2
11

.2
11

.3
18

.0
0.0

0.0
0.0

2.5
0.0

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
1.2

11
.2

11
.3

18
.0

0.0
0.0

0.0
2.5

0.0
Pr

op
 In

 La
ne

1.0
0

0.1
2

1.0
0

0.0
0

0.0
0

1.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

60
6

12
73

62
3

51
6

19
76

0
0

27
03

56
7

V/
C 

Ra
tio

(X
)

0.0
4

0.3
6

0.3
7

1.2
4

0.3
4

0.0
0

0.0
0

0.0
9

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
60

6
12

73
62

3
51

6
19

76
0

0
27

03
56

7
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
2.0

0
2.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.0
0

0.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

26
.4

29
.7

29
.7

42
.0

0.0
0.0

0.0
25

.5
0.0

Inc
r D

ela
y (

d2
), 

s/v
eh

0.1
0.8

1.7
12

2.0
0.5

0.0
0.0

0.1
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

0.6
5.9

6.0
17

.2
0.1

0.0
0.0

1.1
0.0

Ln
Gr

p D
ela

y(d
),s

/ve
h

26
.5

30
.5

31
.4

16
4.0

0.5
0.0

0.0
25

.6
0.0

Ln
Gr

p L
OS

C
C

C
F

A
C

Ap
pr

oa
ch

 V
ol,

 ve
h/h

71
9

13
03

23
9

Ap
pr

oa
ch

 D
ela

y, 
s/v

eh
30

.6
80

.5
25

.6
Ap

pr
oa

ch
 LO

S
C

F
C

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

8
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
73

.0
24

.0
49

.0
47

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

67
.0

18
.0

43
.0

41
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

20
.0

4.5
13

.3
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

7.9
0.0

1.5
4.3

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
58

.9
HC

M 
20

10
 LO

S
E

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
2:

 E
lls

w
or

th
 R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
20

25
 O

pti
on

 B
 M

itig
ate

d P
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 6

Ph
as

e N
um

be
r

2
5

6
8

Mo
ve

me
nt

NB
T

NB
L

SB
T

W
BT

L
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
73

24
49

47
Ma

xim
um

 S
pli

t (
%

)
60

.8%
20

.0%
40

.8%
39

.2%
Mi

nim
um

 S
pli

t (
s)

36
10

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
4

Al
l-R

ed
 T

im
e (

s)
2

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
4

Ve
hic

le 
Ex

ten
sio

n (
s)

3
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

3
Tim

e B
efo

re
 R

ed
uc

e (
s)

0
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

0
W

alk
 T

im
e (

s)
5

5
5

Fla
sh

 D
on

t W
alk

 (s
)

25
25

25
Du

al 
En

try
Ye

s
No

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

50
99

50
3

En
d T

im
e (

s)
3

3
99

50
Yi

eld
/F

or
ce

 O
ff (

s)
11

7
11

7
93

44
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

92
11

7
68

19
Lo

ca
l S

tar
t T

im
e (

s)
0

49
0

73
Lo

ca
l Y

iel
d (

s)
67

67
43

11
4

Lo
ca

l Y
iel

d 1
70

(s)
42

67
18

89

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

14
5

Of
fse

t: 5
0 (

42
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
T 

an
d 6

:S
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

2: 
El

lsw
or

th 
Ro

ad
 &

 S
R 

24
 W

B 
Ra

mp
(s)



11

APPENDIX K

2035 PEAK HOUR ANALYSIS

H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

1:
 E

lls
w

or
th

 R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

20
35

 A
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 1

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

95
0

0
65

0
0

0
0

0
18

00
25

17
5

17
5

0
Fu

tur
e V

olu
me

 (v
eh

/h)
95

0
0

65
0

0
0

0
0

18
00

25
17

5
17

5
0

Nu
mb

er
7

4
14

1
6

16
5

2
12

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

0
18

63
18

63
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

10
11

0
0

0
19

15
27

18
6

18
6

0
Ad

j N
o. 

of 
La

ne
s

2
1

1
0

4
1

2
3

0
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
4

0.9
0

0.9
4

0.9
4

0.9
4

0.9
4

0.9
0

Pe
rce

nt 
He

av
y V

eh
, %

2
2

2
0

2
2

2
2

0
Ca

p, 
ve

h/h
13

60
71

4
60

7
0

24
03

59
4

31
5

26
27

0
Ar

riv
e O

n G
re

en
0.3

8
0.0

0
0.0

0
0.0

0
0.3

8
0.3

8
0.1

8
1.0

0
0.0

0
Sa

t F
low

, v
eh

/h
35

48
18

63
15

83
0

66
69

15
83

34
42

52
53

0
Gr

p V
olu

me
(v)

, v
eh

/h
10

11
0

0
0

19
15

27
18

6
18

6
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
18

63
15

83
0

16
02

15
83

17
21

16
95

0
Q 

Se
rve

(g
_s

), 
s

29
.5

0.0
0.0

0.0
32

.0
1.3

5.9
0.0

0.0
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

29
.5

0.0
0.0

0.0
32

.0
1.3

5.9
0.0

0.0
Pr

op
 In

 La
ne

1.0
0

1.0
0

0.0
0

1.0
0

1.0
0

0.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

13
60

71
4

60
7

0
24

03
59

4
31

5
26

27
0

V/
C 

Ra
tio

(X
)

0.7
4

0.0
0

0.0
0

0.0
0

0.8
0

0.0
5

0.5
9

0.0
7

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
13

60
71

4
60

7
0

24
03

59
4

31
5

26
27

0
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
2.0

0
2.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

0.0
0

0.0
0

0.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

31
.9

0.0
0.0

0.0
33

.4
23

.8
46

.9
0.0

0.0
Inc

r D
ela

y (
d2

), 
s/v

eh
3.7

0.0
0.0

0.0
2.9

0.1
7.9

0.1
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

15
.2

0.0
0.0

0.0
14

.6
0.6

3.1
0.0

0.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
35

.6
0.0

0.0
0.0

36
.3

24
.0

54
.8

0.1
0.0

Ln
Gr

p L
OS

D
D

C
D

A
Ap

pr
oa

ch
 V

ol,
 ve

h/h
10

11
19

42
37

2
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

35
.6

36
.1

27
.4

Ap
pr

oa
ch

 LO
S

D
D

C

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
5

6
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
68

.0
52

.0
17

.0
51

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

62
.0

46
.0

11
.0

45
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

31
.5

7.9
34

.0
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

1.8
3.5

0.5
8.4

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
35

.0
HC

M 
20

10
 LO

S
C

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
1:

 E
lls

w
or

th
 R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
20

35
 A

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 3

Ph
as

e N
um

be
r

2
4

5
6

Mo
ve

me
nt

SB
T

EB
TL

SB
L

NB
T

Le
ad

/La
g

La
g

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

Re
ca

ll M
od

e
Ma

x
Ma

x
Ma

x
Ma

x
Ma

xim
um

 S
pli

t (
s)

68
52

17
51

Ma
xim

um
 S

pli
t (

%
)

56
.7%

43
.3%

14
.2%

42
.5%

Mi
nim

um
 S

pli
t (

s)
36

36
10

36
Ye

llo
w 

Tim
e (

s)
4

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

68
51

0
En

d T
im

e (
s)

68
0

68
51

Yi
eld

/F
or

ce
 O

ff (
s)

62
11

4
62

45
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

37
89

62
20

Lo
ca

l S
tar

t T
im

e (
s)

0
68

51
0

Lo
ca

l Y
iel

d (
s)

62
11

4
62

45
Lo

ca
l Y

iel
d 1

70
(s)

37
89

62
20

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

85
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

SB
T 

an
d 6

:N
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

1: 
El

lsw
or

th 
Ro

ad
 &

 S
R 

24
 E

B 
Ra

mp
(s)



H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

2:
 E

lls
w

or
th

 R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

20
35

 A
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 4

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
10

0
0

10
0

14
00

40
0

0
0

35
0

85
0

Fu
tur

e V
olu

me
 (v

eh
/h)

0
0

0
10

0
0

10
0

14
00

40
0

0
0

35
0

85
0

Nu
mb

er
3

8
18

5
2

12
1

6
16

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

18
63

18
63

0
0

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

13
9

0
71

14
89

42
6

0
0

37
2

0
Ad

j N
o. 

of 
La

ne
s

2
0

1
2

2
0

0
5

1
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
4

0.9
4

0.9
4

0.9
0

0.9
0

0.9
4

0.9
4

Pe
rce

nt 
He

av
y V

eh
, %

2
2

2
2

2
0

0
2

2
Ca

p, 
ve

h/h
73

4
0

32
8

14
95

25
14

0
0

17
69

37
1

Ar
riv

e O
n G

re
en

0.2
1

0.0
0

0.2
1

0.8
7

1.0
0

0.0
0

0.0
0

0.2
3

0.0
0

Sa
t F

low
, v

eh
/h

35
48

0
15

83
34

42
36

32
0

0
78

98
15

83
Gr

p V
olu

me
(v)

, v
eh

/h
13

9
0

71
14

89
42

6
0

0
37

2
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
0

15
83

17
21

17
70

0
0

15
09

15
83

Q 
Se

rve
(g

_s
), 

s
4.7

0.0
5.4

61
.0

0.0
0.0

0.0
5.8

0.0
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

4.7
0.0

5.4
61

.0
0.0

0.0
0.0

5.8
0.0

Pr
op

 In
 La

ne
1.0

0
1.0

0
1.0

0
0.0

0
0.0

0
1.0

0
La

ne
 G

rp
 C

ap
(c)

, v
eh

/h
73

4
0

32
8

14
95

25
14

0
0

17
69

37
1

V/
C 

Ra
tio

(X
)

0.1
9

0.0
0

0.2
2

1.0
0

0.1
7

0.0
0

0.0
0

0.2
1

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
73

4
0

32
8

14
95

25
14

0
0

17
69

37
1

HC
M 

Pl
ato

on
 R

ati
o

1.0
0

1.0
0

1.0
0

2.0
0

2.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Up
str

ea
m 

Fil
ter

(I)
1.0

0
0.0

0
1.0

0
1.0

0
1.0

0
0.0

0
0.0

0
1.0

0
0.0

0
Un

ifo
rm

 D
ela

y (
d)

, s
/ve

h
47

.5
0.0

47
.7

9.4
0.0

0.0
0.0

44
.7

0.0
Inc

r D
ela

y (
d2

), 
s/v

eh
0.6

0.0
1.5

22
.3

0.1
0.0

0.0
0.3

0.0
Ini

tia
l Q

 D
ela

y(d
3)

,s/
ve

h
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
2.4

0.0
2.5

30
.9

0.1
0.0

0.0
2.4

0.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
48

.0
0.0

49
.3

31
.7

0.1
0.0

0.0
45

.0
0.0

Ln
Gr

p L
OS

D
D

C
A

D
Ap

pr
oa

ch
 V

ol,
 ve

h/h
21

0
19

15
37

2
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

48
.4

24
.7

45
.0

Ap
pr

oa
ch

 LO
S

D
C

D

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

8
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
10

9.0
69

.0
40

.0
36

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

10
3.0

63
.0

34
.0

30
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

63
.0

7.8
7.4

Gr
ee

n E
xt 

Tim
e (

p_
c),

 s
13

.0
0.0

2.3
0.6

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
29

.7
HC

M 
20

10
 LO

S
C

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
2:

 E
lls

w
or

th
 R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
20

35
 A

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 6

Ph
as

e N
um

be
r

2
5

6
8

Mo
ve

me
nt

NB
T

NB
L

SB
T

W
BT

L
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
10

9
69

40
36

Ma
xim

um
 S

pli
t (

%
)

75
.2%

47
.6%

27
.6%

24
.8%

Mi
nim

um
 S

pli
t (

s)
36

10
36

36
Ye

llo
w 

Tim
e (

s)
4

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

No
Ye

s
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

40
0

10
9

En
d T

im
e (

s)
10

9
10

9
40

0
Yi

eld
/F

or
ce

 O
ff (

s)
10

3
10

3
34

13
9

Yi
eld

/F
or

ce
 O

ff 1
70

(s)
78

10
3

9
11

4
Lo

ca
l S

tar
t T

im
e (

s)
0

40
0

10
9

Lo
ca

l Y
iel

d (
s)

10
3

10
3

34
13

9
Lo

ca
l Y

iel
d 1

70
(s)

78
10

3
9

11
4

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

14
5

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

14
5

Of
fse

t: 0
 (0

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
NB

T 
an

d 6
:S

BT
, S

tar
t o

f G
re

en

Sp
lits

 an
d P

ha
se

s: 
    

2: 
El

lsw
or

th 
Ro

ad
 &

 S
R 

24
 W

B 
Ra

mp
(s)

H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

3:
 W

illi
am

s 
Fi

el
d 

R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

20
35

 A
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 7

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

45
0

0
25

0
0

0
0

50
25

25
25

0
Fu

tur
e V

olu
me

 (v
eh

/h)
45

0
0

25
0

0
0

0
50

25
25

25
0

Nu
mb

er
7

4
14

1
6

16
5

2
12

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

0
18

63
18

63
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

47
9

0
27

0
53

27
27

27
0

Ad
j N

o. 
of 

La
ne

s
2

0
1

0
3

1
1

2
0

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

4
0.9

0
0.9

4
0.9

4
0.9

4
0.9

4
0.9

0
Pe

rce
nt 

He
av

y V
eh

, %
2

2
2

0
2

2
2

2
0

Ca
p, 

ve
h/h

16
85

0
75

2
0

14
83

46
2

55
9

15
04

0
Ar

riv
e O

n G
re

en
0.4

7
0.0

0
0.4

7
0.0

0
0.2

9
0.2

9
0.1

7
0.8

5
0.0

0
Sa

t F
low

, v
eh

/h
35

48
0

15
83

0
52

53
15

83
17

74
36

32
0

Gr
p V

olu
me

(v)
, v

eh
/h

47
9

0
27

0
53

27
27

27
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
0

15
83

0
16

95
15

83
17

74
17

70
0

Q 
Se

rve
(g

_s
), 

s
9.8

0.0
1.1

0.0
0.9

1.5
0.0

0.1
0.0

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
9.8

0.0
1.1

0.0
0.9

1.5
0.0

0.1
0.0

Pr
op

 In
 La

ne
1.0

0
1.0

0
0.0

0
1.0

0
1.0

0
0.0

0
La

ne
 G

rp
 C

ap
(c)

, v
eh

/h
16

85
0

75
2

0
14

83
46

2
55

9
15

04
0

V/
C 

Ra
tio

(X
)

0.2
8

0.0
0

0.0
4

0.0
0

0.0
4

0.0
6

0.0
5

0.0
2

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
16

85
0

75
2

0
14

83
46

2
55

9
15

04
0

HC
M 

Pl
ato

on
 R

ati
o

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

2.0
0

2.0
0

1.0
0

Up
str

ea
m 

Fil
ter

(I)
1.0

0
0.0

0
1.0

0
0.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.0

0
Un

ifo
rm

 D
ela

y (
d)

, s
/ve

h
19

.1
0.0

16
.8

0.0
30

.4
30

.6
23

.4
5.2

0.0
Inc

r D
ela

y (
d2

), 
s/v

eh
0.4

0.0
0.1

0.0
0.0

0.2
0.2

0.0
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

4.9
0.0

1.4
0.0

0.4
0.7

0.6
0.1

0.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
19

.5
0.0

16
.9

0.0
30

.5
30

.9
23

.6
5.2

0.0
Ln

Gr
p L

OS
B

B
C

C
C

A
Ap

pr
oa

ch
 V

ol,
 ve

h/h
50

6
80

54
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

19
.4

30
.6

14
.4

Ap
pr

oa
ch

 LO
S

B
C

B

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
5

6
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
57

.0
63

.0
16

.0
41

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

51
.0

57
.0

10
.0

35
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.1

11
.8

2.0
3.5

Gr
ee

n E
xt 

Tim
e (

p_
c),

 s
0.2

1.8
0.1

0.3

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
20

.4
HC

M 
20

10
 LO

S
C

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
3:

 W
illi

am
s 

Fi
el

d 
R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
20

35
 A

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 9

Ph
as

e N
um

be
r

2
4

5
6

Mo
ve

me
nt

SB
TL

EB
TL

SB
L

NB
T

Le
ad

/La
g

La
g

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

Re
ca

ll M
od

e
Ma

x
Ma

x
Ma

x
Ma

x
Ma

xim
um

 S
pli

t (
s)

57
63

16
41

Ma
xim

um
 S

pli
t (

%
)

47
.5%

52
.5%

13
.3%

34
.2%

Mi
nim

um
 S

pli
t (

s)
36

36
10

36
Ye

llo
w 

Tim
e (

s)
4

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

57
41

0
En

d T
im

e (
s)

57
0

57
41

Yi
eld

/F
or

ce
 O

ff (
s)

51
11

4
51

35
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

26
89

51
10

Lo
ca

l S
tar

t T
im

e (
s)

0
57

41
0

Lo
ca

l Y
iel

d (
s)

51
11

4
51

35
Lo

ca
l Y

iel
d 1

70
(s)

26
89

51
10

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

85
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

SB
TL

 an
d 6

:N
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

3: 
W

illi
am

s F
iel

d R
oa

d &
 S

R 
24

 E
B 

Ra
mp

(s)



H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

4:
 W

ill
ia

m
s 

Fi
el

d 
R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
20

35
 A

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 10

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
25

0
25

25
25

0
0

50
67

5
Fu

tur
e V

olu
me

 (v
eh

/h)
0

0
0

25
0

25
25

25
0

0
50

67
5

Nu
mb

er
3

8
18

5
2

12
1

6
16

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
33

18
10

18
63

18
63

0
0

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

35
0

18
27

27
0

0
53

71
8

Ad
j N

o. 
of 

La
ne

s
2

0
1

1
2

0
0

3
1

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

4
0.9

4
0.9

4
0.9

0
0.9

0
0.9

4
0.9

4
Pe

rce
nt 

He
av

y V
eh

, %
2

2
5

2
2

0
0

2
2

Ca
p, 

ve
h/h

88
7

0
38

5
49

8
23

00
0

0
28

82
89

7
Ar

riv
e O

n G
re

en
0.2

5
0.0

0
0.2

5
0.0

7
1.0

0
0.0

0
0.0

0
0.5

7
0.5

7
Sa

t F
low

, v
eh

/h
35

48
0

15
38

17
74

36
32

0
0

52
53

15
83

Gr
p V

olu
me

(v)
, v

eh
/h

35
0

18
27

27
0

0
53

71
8

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
0

15
38

17
74

17
70

0
0

16
95

15
83

Q 
Se

rve
(g

_s
), 

s
0.9

0.0
1.1

0.0
0.0

0.0
0.0

0.5
43

.1
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

0.9
0.0

1.1
0.0

0.0
0.0

0.0
0.5

43
.1

Pr
op

 In
 La

ne
1.0

0
1.0

0
1.0

0
0.0

0
0.0

0
1.0

0
La

ne
 G

rp
 C

ap
(c)

, v
eh

/h
88

7
0

38
5

49
8

23
00

0
0

28
82

89
7

V/
C 

Ra
tio

(X
)

0.0
4

0.0
0

0.0
5

0.0
5

0.0
1

0.0
0

0.0
0

0.0
2

0.8
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
88

7
0

38
5

49
8

23
00

0
0

28
82

89
7

HC
M 

Pl
ato

on
 R

ati
o

1.0
0

1.0
0

1.0
0

2.0
0

2.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Up
str

ea
m 

Fil
ter

(I)
1.0

0
0.0

0
1.0

0
1.0

0
1.0

0
0.0

0
0.0

0
1.0

0
1.0

0
Un

ifo
rm

 D
ela

y (
d)

, s
/ve

h
34

.1
0.0

34
.1

10
.7

0.0
0.0

0.0
11

.4
20

.6
Inc

r D
ela

y (
d2

), 
s/v

eh
0.1

0.0
0.2

0.2
0.0

0.0
0.0

0.0
7.4

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

0.4
0.0

0.5
0.4

0.0
0.0

0.0
0.3

20
.6

Ln
Gr

p D
ela

y(d
),s

/ve
h

34
.2

0.0
34

.4
10

.9
0.0

0.0
0.0

11
.4

28
.0

Ln
Gr

p L
OS

C
C

B
A

B
C

Ap
pr

oa
ch

 V
ol,

 ve
h/h

53
54

77
1

Ap
pr

oa
ch

 D
ela

y, 
s/v

eh
34

.2
5.4

26
.9

Ap
pr

oa
ch

 LO
S

C
A

C

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

8
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
84

.0
10

.0
74

.0
36

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

78
.0

4.0
68

.0
30

.0
Ma

x Q
 C

lea
r T

im
e (

g_
c+

I1)
, s

2.0
2.0

45
.1

3.1
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

0.2
0.0

3.2
0.1

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
26

.0
HC

M 
20

10
 LO

S
C

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
4:

 W
ill

ia
m

s 
Fi

el
d 

R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

20
35

 A
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 12

Ph
as

e N
um

be
r

2
5

6
8

Mo
ve

me
nt

NB
TL

NB
L

SB
T

W
BT

L
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
84

10
74

36
Ma

xim
um

 S
pli

t (
%

)
70

.0%
8.3

%
61

.7%
30

.0%
Mi

nim
um

 S
pli

t (
s)

36
10

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
4

Al
l-R

ed
 T

im
e (

s)
2

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
4

Ve
hic

le 
Ex

ten
sio

n (
s)

3
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

3
Tim

e B
efo

re
 R

ed
uc

e (
s)

0
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

0
W

alk
 T

im
e (

s)
5

5
5

Fla
sh

 D
on

t W
alk

 (s
)

25
25

25
Du

al 
En

try
Ye

s
No

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

0
74

0
84

En
d T

im
e (

s)
84

84
74

0
Yi

eld
/F

or
ce

 O
ff (

s)
78

78
68

11
4

Yi
eld

/F
or

ce
 O

ff 1
70

(s)
53

78
43

89
Lo

ca
l S

tar
t T

im
e (

s)
0

74
0

84
Lo

ca
l Y

iel
d (

s)
78

78
68

11
4

Lo
ca

l Y
iel

d 1
70

(s)
53

78
43

89

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

85
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
TL

 an
d 6

:S
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

4: 
W

illi
am

s F
iel

d R
oa

d &
 S

R 
24

 W
B 

Ra
mp

(s)

H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

7:
 S

ig
na

l B
ut

te
 R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
20

35
 A

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 13

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

12
5

0
10

0
0

0
0

0
77

5
30

0
27

5
35

0
0

Fu
tur

e V
olu

me
 (v

eh
/h)

12
5

0
10

0
0

0
0

0
77

5
30

0
27

5
35

0
0

Nu
mb

er
7

4
14

1
6

16
5

2
12

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

0
18

63
18

63
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

16
6

0
71

0
82

4
31

9
29

3
37

2
0

Ad
j N

o. 
of 

La
ne

s
2

0
1

0
4

1
1

3
0

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

4
0.9

0
0.9

4
0.9

4
0.9

4
0.9

4
0.9

0
Pe

rce
nt 

He
av

y V
eh

, %
2

2
2

0
2

2
2

2
0

Ca
p, 

ve
h/h

88
7

0
39

6
0

21
36

52
8

47
3

33
05

0
Ar

riv
e O

n G
re

en
0.2

5
0.0

0
0.2

5
0.0

0
0.3

3
0.3

3
0.5

3
1.0

0
0.0

0
Sa

t F
low

, v
eh

/h
35

48
0

15
83

0
66

69
15

83
17

74
52

53
0

Gr
p V

olu
me

(v)
, v

eh
/h

16
6

0
71

0
82

4
31

9
29

3
37

2
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
0

15
83

0
16

02
15

83
17

74
16

95
0

Q 
Se

rve
(g

_s
), 

s
4.4

0.0
4.2

0.0
11

.8
20

.2
13

.8
0.0

0.0
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

4.4
0.0

4.2
0.0

11
.8

20
.2

13
.8

0.0
0.0

Pr
op

 In
 La

ne
1.0

0
1.0

0
0.0

0
1.0

0
1.0

0
0.0

0
La

ne
 G

rp
 C

ap
(c)

, v
eh

/h
88

7
0

39
6

0
21

36
52

8
47

3
33

05
0

V/
C 

Ra
tio

(X
)

0.1
9

0.0
0

0.1
8

0.0
0

0.3
9

0.6
0

0.6
2

0.1
1

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
88

7
0

39
6

0
21

36
52

8
47

3
33

05
0

HC
M 

Pl
ato

on
 R

ati
o

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

2.0
0

2.0
0

1.0
0

Up
str

ea
m 

Fil
ter

(I)
1.0

0
0.0

0
1.0

0
0.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.0

0
Un

ifo
rm

 D
ela

y (
d)

, s
/ve

h
35

.4
0.0

35
.3

0.0
30

.6
33

.4
23

.8
0.0

0.0
Inc

r D
ela

y (
d2

), 
s/v

eh
0.5

0.0
1.0

0.0
0.5

5.1
6.0

0.1
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

2.2
0.0

4.2
0.0

5.3
9.5

7.5
0.0

0.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
35

.9
0.0

36
.3

0.0
31

.1
38

.5
29

.7
0.1

0.0
Ln

Gr
p L

OS
D

D
C

D
C

A
Ap

pr
oa

ch
 V

ol,
 ve

h/h
23

7
11

43
66

5
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

36
.0

33
.2

13
.1

Ap
pr

oa
ch

 LO
S

D
C

B

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
5

6
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
84

.0
36

.0
38

.0
46

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

78
.0

30
.0

32
.0

40
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

6.4
15

.8
22

.2
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

3.3
0.7

2.8
6.1

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
27

.0
HC

M 
20

10
 LO

S
C

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
7:

 S
ig

na
l B

ut
te

 R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

20
35

 A
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 15

Ph
as

e N
um

be
r

2
4

5
6

Mo
ve

me
nt

SB
T

EB
TL

SB
L

NB
T

Le
ad

/La
g

La
g

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

Re
ca

ll M
od

e
Ma

x
Ma

x
Ma

x
Ma

x
Ma

xim
um

 S
pli

t (
s)

84
36

38
46

Ma
xim

um
 S

pli
t (

%
)

70
.0%

30
.0%

31
.7%

38
.3%

Mi
nim

um
 S

pli
t (

s)
36

36
10

36
Ye

llo
w 

Tim
e (

s)
4

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

84
46

0
En

d T
im

e (
s)

84
0

84
46

Yi
eld

/F
or

ce
 O

ff (
s)

78
11

4
78

40
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

53
89

78
15

Lo
ca

l S
tar

t T
im

e (
s)

0
84

46
0

Lo
ca

l Y
iel

d (
s)

78
11

4
78

40
Lo

ca
l Y

iel
d 1

70
(s)

53
89

78
15

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

85
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

SB
T 

an
d 6

:N
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

7: 
Si

gn
al 

Bu
tte

 R
oa

d &
 S

R 
24

 E
B 

Ra
mp

(s)



H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

8:
 S

ig
na

l B
ut

te
 R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
20

35
 A

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 16

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
32

5
0

32
5

47
5

30
0

0
0

62
5

27
5

Fu
tur

e V
olu

me
 (v

eh
/h)

0
0

0
32

5
0

32
5

47
5

30
0

0
0

62
5

27
5

Nu
mb

er
3

8
18

5
2

12
1

6
16

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

18
63

18
63

0
0

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

45
4

0
23

1
50

5
31

9
0

0
66

5
29

3
Ad

j N
o. 

of 
La

ne
s

2
0

1
2

2
0

0
4

1
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
4

0.9
4

0.9
4

0.9
0

0.9
0

0.9
4

0.9
4

Pe
rce

nt 
He

av
y V

eh
, %

2
2

2
2

2
0

0
2

2
Ca

p, 
ve

h/h
88

7
0

39
6

11
76

23
00

0
0

16
55

40
9

Ar
riv

e O
n G

re
en

0.2
5

0.0
0

0.2
5

0.6
8

1.0
0

0.0
0

0.0
0

0.2
6

0.2
6

Sa
t F

low
, v

eh
/h

35
48

0
15

83
34

42
36

32
0

0
66

69
15

83
Gr

p V
olu

me
(v)

, v
eh

/h
45

4
0

23
1

50
5

31
9

0
0

66
5

29
3

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
0

15
83

17
21

17
70

0
0

16
02

15
83

Q 
Se

rve
(g

_s
), 

s
13

.2
0.0

15
.4

7.9
0.0

0.0
0.0

10
.3

20
.2

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
13

.2
0.0

15
.4

7.9
0.0

0.0
0.0

10
.3

20
.2

Pr
op

 In
 La

ne
1.0

0
1.0

0
1.0

0
0.0

0
0.0

0
1.0

0
La

ne
 G

rp
 C

ap
(c)

, v
eh

/h
88

7
0

39
6

11
76

23
00

0
0

16
55

40
9

V/
C 

Ra
tio

(X
)

0.5
1

0.0
0

0.5
8

0.4
3

0.1
4

0.0
0

0.0
0

0.4
0

0.7
2

Av
ail

 C
ap

(c_
a)

, v
eh

/h
88

7
0

39
6

11
76

23
00

0
0

16
55

40
9

HC
M 

Pl
ato

on
 R

ati
o

1.0
0

1.0
0

1.0
0

2.0
0

2.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Up
str

ea
m 

Fil
ter

(I)
1.0

0
0.0

0
1.0

0
1.0

0
1.0

0
0.0

0
0.0

0
1.0

0
1.0

0
Un

ifo
rm

 D
ela

y (
d)

, s
/ve

h
38

.7
0.0

39
.5

13
.8

0.0
0.0

0.0
36

.8
40

.5
Inc

r D
ela

y (
d2

), 
s/v

eh
2.1

0.0
6.2

1.1
0.1

0.0
0.0

0.7
10

.3
Ini

tia
l Q

 D
ela

y(d
3)

,s/
ve

h
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
6.8

0.0
7.4

3.8
0.0

0.0
0.0

4.7
10

.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
40

.8
0.0

45
.7

14
.9

0.1
0.0

0.0
37

.6
50

.8
Ln

Gr
p L

OS
D

D
B

A
D

D
Ap

pr
oa

ch
 V

ol,
 ve

h/h
68

5
82

4
95

8
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

42
.5

9.2
41

.6
Ap

pr
oa

ch
 LO

S
D

A
D

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

8
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
84

.0
47

.0
37

.0
36

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

78
.0

41
.0

31
.0

30
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

9.9
22

.2
17

.4
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

4.0
3.9

3.4
2.0

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
31

.0
HC

M 
20

10
 LO

S
C

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
8:

 S
ig

na
l B

ut
te

 R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

20
35

 A
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 18

Ph
as

e N
um

be
r

2
5

6
8

Mo
ve

me
nt

NB
T

NB
L

SB
T

W
BT

L
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
84

47
37

36
Ma

xim
um

 S
pli

t (
%

)
70

.0%
39

.2%
30

.8%
30

.0%
Mi

nim
um

 S
pli

t (
s)

36
10

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
4

Al
l-R

ed
 T

im
e (

s)
2

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
4

Ve
hic

le 
Ex

ten
sio

n (
s)

3
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

3
Tim

e B
efo

re
 R

ed
uc

e (
s)

0
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

0
W

alk
 T

im
e (

s)
5

5
5

Fla
sh

 D
on

t W
alk

 (s
)

25
25

25
Du

al 
En

try
Ye

s
No

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

0
37

0
84

En
d T

im
e (

s)
84

84
37

0
Yi

eld
/F

or
ce

 O
ff (

s)
78

78
31

11
4

Yi
eld

/F
or

ce
 O

ff 1
70

(s)
53

78
6

89
Lo

ca
l S

tar
t T

im
e (

s)
0

37
0

84
Lo

ca
l Y

iel
d (

s)
78

78
31

11
4

Lo
ca

l Y
iel

d 1
70

(s)
53

78
6

89

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

85
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
T 

an
d 6

:S
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

8: 
Si

gn
al 

Bu
tte

 R
oa

d &
 S

R 
24

 W
B 

Ra
mp

(s)

H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

9:
 M

er
id

ia
n 

R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

20
35

 A
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 19

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

17
5

0
11

50
0

0
0

0
25

25
12

5
25

20
0

0
Fu

tur
e V

olu
me

 (v
eh

/h)
17

5
0

11
50

0
0

0
0

25
25

12
5

25
20

0
0

Nu
mb

er
7

4
14

1
6

16
5

2
12

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

0
18

63
18

63
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

18
6

0
0

0
26

86
13

3
27

21
3

0
Ad

j N
o. 

of 
La

ne
s

2
0

1
0

4
1

2
2

0
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
4

0.9
0

0.9
4

0.9
4

0.9
4

0.9
4

0.9
0

Pe
rce

nt 
He

av
y V

eh
, %

2
2

2
0

2
2

2
2

0
Ca

p, 
ve

h/h
88

7
0

39
6

0
28

30
69

9
66

9
23

00
0

Ar
riv

e O
n G

re
en

0.2
5

0.0
0

0.0
0

0.0
0

0.4
4

0.4
4

0.3
2

1.0
0

0.0
0

Sa
t F

low
, v

eh
/h

35
48

0
15

83
0

66
69

15
83

34
42

36
32

0
Gr

p V
olu

me
(v)

, v
eh

/h
18

6
0

0
0

26
86

13
3

27
21

3
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
0

15
83

0
16

02
15

83
17

21
17

70
0

Q 
Se

rve
(g

_s
), 

s
5.0

0.0
0.0

0.0
48

.4
6.1

0.0
0.0

0.0
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

5.0
0.0

0.0
0.0

48
.4

6.1
0.0

0.0
0.0

Pr
op

 In
 La

ne
1.0

0
1.0

0
0.0

0
1.0

0
1.0

0
0.0

0
La

ne
 G

rp
 C

ap
(c)

, v
eh

/h
88

7
0

39
6

0
28

30
69

9
66

9
23

00
0

V/
C 

Ra
tio

(X
)

0.2
1

0.0
0

0.0
0

0.0
0

0.9
5

0.1
9

0.0
4

0.0
9

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
88

7
0

39
6

0
28

30
69

9
66

9
23

00
0

HC
M 

Pl
ato

on
 R

ati
o

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

2.0
0

2.0
0

1.0
0

Up
str

ea
m 

Fil
ter

(I)
1.0

0
0.0

0
0.0

0
0.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.0

0
Un

ifo
rm

 D
ela

y (
d)

, s
/ve

h
35

.6
0.0

0.0
0.0

32
.2

20
.4

34
.3

0.0
0.0

Inc
r D

ela
y (

d2
), 

s/v
eh

0.5
0.0

0.0
0.0

8.6
0.6

0.1
0.1

0.0
Ini

tia
l Q

 D
ela

y(d
3)

,s/
ve

h
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
2.5

0.0
0.0

0.0
23

.0
2.8

0.3
0.0

0.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
36

.2
0.0

0.0
0.0

40
.8

21
.0

34
.4

0.1
0.0

Ln
Gr

p L
OS

D
D

C
C

A
Ap

pr
oa

ch
 V

ol,
 ve

h/h
18

6
28

19
24

0
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

36
.2

39
.9

3.9
Ap

pr
oa

ch
 LO

S
D

D
A

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
5

6
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
84

.0
36

.0
25

.0
59

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

78
.0

30
.0

19
.0

53
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

7.0
2.0

50
.4

Gr
ee

n E
xt 

Tim
e (

p_
c),

 s
1.4

0.6
1.1

2.6

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
37

.0
HC

M 
20

10
 LO

S
D

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
9:

 M
er

id
ia

n 
R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
20

35
 A

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 21

Ph
as

e N
um

be
r

2
4

5
6

Mo
ve

me
nt

SB
TL

EB
TL

SB
L

NB
T

Le
ad

/La
g

La
g

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

Re
ca

ll M
od

e
Ma

x
Ma

x
Ma

x
Ma

x
Ma

xim
um

 S
pli

t (
s)

84
36

25
59

Ma
xim

um
 S

pli
t (

%
)

70
.0%

30
.0%

20
.8%

49
.2%

Mi
nim

um
 S

pli
t (

s)
36

36
10

36
Ye

llo
w 

Tim
e (

s)
4

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

84
59

0
En

d T
im

e (
s)

84
0

84
59

Yi
eld

/F
or

ce
 O

ff (
s)

78
11

4
78

53
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

53
89

78
28

Lo
ca

l S
tar

t T
im

e (
s)

0
84

59
0

Lo
ca

l Y
iel

d (
s)

78
11

4
78

53
Lo

ca
l Y

iel
d 1

70
(s)

53
89

78
28

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

14
5

Of
fse

t: 0
 (0

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
SB

TL
 an

d 6
:N

BT
, S

tar
t o

f G
re

en

Sp
lits

 an
d P

ha
se

s: 
    

9: 
Me

rid
ian

 R
oa

d &
 S

R 
24

 E
B 

Ra
mp

(s)



H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

10
: M

er
id

ia
n 

R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

20
35

 A
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 22

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
10

0
0

50
22

50
27

5
0

0
22

5
42

5
Fu

tur
e V

olu
me

 (v
eh

/h)
0

0
0

10
0

0
50

22
50

27
5

0
0

22
5

42
5

Nu
mb

er
3

8
18

5
2

12
1

6
16

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

18
63

18
63

0
0

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

10
6

0
53

23
94

29
3

0
0

23
9

0
Ad

j N
o. 

of 
La

ne
s

1
0

2
2

2
0

0
4

1
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
4

0.9
4

0.9
4

0.9
0

0.9
0

0.9
4

0.9
4

Pe
rce

nt 
He

av
y V

eh
, %

2
2

2
2

2
0

0
2

2
Ca

p, 
ve

h/h
22

2
0

39
6

21
51

27
43

0
0

64
1

15
8

Ar
riv

e O
n G

re
en

0.1
3

0.0
0

0.1
3

1.0
0

1.0
0

0.0
0

0.0
0

0.1
0

0.0
0

Sa
t F

low
, v

eh
/h

17
74

0
31

67
34

42
36

32
0

0
66

69
15

83
Gr

p V
olu

me
(v)

, v
eh

/h
10

6
0

53
23

94
29

3
0

0
23

9
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
0

15
83

17
21

17
70

0
0

16
02

15
83

Q 
Se

rve
(g

_s
), 

s
6.7

0.0
1.8

75
.0

0.0
0.0

0.0
4.2

0.0
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

6.7
0.0

1.8
75

.0
0.0

0.0
0.0

4.2
0.0

Pr
op

 In
 La

ne
1.0

0
1.0

0
1.0

0
0.0

0
0.0

0
1.0

0
La

ne
 G

rp
 C

ap
(c)

, v
eh

/h
22

2
0

39
6

21
51

27
43

0
0

64
1

15
8

V/
C 

Ra
tio

(X
)

0.4
8

0.0
0

0.1
3

1.1
1

0.1
1

0.0
0

0.0
0

0.3
7

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
22

2
0

39
6

21
51

27
43

0
0

64
1

15
8

HC
M 

Pl
ato

on
 R

ati
o

1.0
0

1.0
0

1.0
0

2.0
0

2.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Up
str

ea
m 

Fil
ter

(I)
1.0

0
0.0

0
1.0

0
1.0

0
1.0

0
0.0

0
0.0

0
1.0

0
0.0

0
Un

ifo
rm

 D
ela

y (
d)

, s
/ve

h
48

.9
0.0

46
.7

0.0
0.0

0.0
0.0

50
.5

0.0
Inc

r D
ela

y (
d2

), 
s/v

eh
7.2

0.0
0.7

58
.1

0.1
0.0

0.0
1.7

0.0
Ini

tia
l Q

 D
ela

y(d
3)

,s/
ve

h
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
3.7

0.0
0.8

17
.3

0.0
0.0

0.0
1.9

0.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
56

.1
0.0

47
.4

58
.1

0.1
0.0

0.0
52

.1
0.0

Ln
Gr

p L
OS

E
D

F
A

D
Ap

pr
oa

ch
 V

ol,
 ve

h/h
15

9
26

87
23

9
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

53
.2

51
.7

52
.1

Ap
pr

oa
ch

 LO
S

D
D

D

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

8
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
99

.0
81

.0
18

.0
21

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

93
.0

75
.0

12
.0

15
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

77
.0

6.2
8.7

Gr
ee

n E
xt 

Tim
e (

p_
c),

 s
29

.8
0.0

0.6
0.2

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
51

.8
HC

M 
20

10
 LO

S
D

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
10

: M
er

id
ia

n 
R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
20

35
 A

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 24

Ph
as

e N
um

be
r

2
5

6
8

Mo
ve

me
nt

NB
T

NB
L

SB
T

W
BT

L
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
99

81
18

21
Ma

xim
um

 S
pli

t (
%

)
82

.5%
67

.5%
15

.0%
17

.5%
Mi

nim
um

 S
pli

t (
s)

36
10

27
13

Ye
llo

w 
Tim

e (
s)

4
4

4
4

Al
l-R

ed
 T

im
e (

s)
2

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
4

Ve
hic

le 
Ex

ten
sio

n (
s)

3
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

3
Tim

e B
efo

re
 R

ed
uc

e (
s)

0
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

0
W

alk
 T

im
e (

s)
5

5
Fla

sh
 D

on
t W

alk
 (s

)
15

15
Du

al 
En

try
Ye

s
No

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

0
18

0
99

En
d T

im
e (

s)
99

99
18

0
Yi

eld
/F

or
ce

 O
ff (

s)
93

93
12

11
4

Yi
eld

/F
or

ce
 O

ff 1
70

(s)
78

93
11

7
11

4
Lo

ca
l S

tar
t T

im
e (

s)
0

18
0

99
Lo

ca
l Y

iel
d (

s)
93

93
12

11
4

Lo
ca

l Y
iel

d 1
70

(s)
78

93
11

7
11

4

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

15
0

Of
fse

t: 0
 (0

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
NB

T 
an

d 6
:S

BT
, S

tar
t o

f G
re

en

Sp
lits

 an
d P

ha
se

s: 
    

10
: M

er
idi

an
 R

oa
d &

 S
R 

24
 W

B 
Ra

mp
(s)

H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

11
: I

ro
nw

oo
d 

R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

20
35

 A
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 25

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

25
37

5
0

16
00

67
5

0
Fu

tur
e V

olu
me

 (v
eh

/h)
25

37
5

0
16

00
67

5
0

Nu
mb

er
7

14
1

6
2

12
Ini

tia
l Q

 (Q
b)

, v
eh

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

0
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

27
39

9
0

17
02

71
8

0
Ad

j N
o. 

of 
La

ne
s

1
2

0
4

2
0

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

0
0.9

4
0.9

4
0.9

0
Pe

rce
nt 

He
av

y V
eh

, %
2

2
0

2
2

0
Ca

p, 
ve

h/h
68

0
12

14
0

33
11

18
29

0
Ar

riv
e O

n G
re

en
0.3

8
0.3

8
0.0

0
0.5

2
1.0

0
0.0

0
Sa

t F
low

, v
eh

/h
17

74
31

67
0

69
29

37
25

0
Gr

p V
olu

me
(v)

, v
eh

/h
27

39
9

0
17

02
71

8
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
15

83
0

16
02

17
70

0
Q 

Se
rve

(g
_s

), 
s

1.1
10

.7
0.0

21
.0

0.0
0.0

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
1.1

10
.7

0.0
21

.0
0.0

0.0
Pr

op
 In

 La
ne

1.0
0

1.0
0

0.0
0

0.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

68
0

12
14

0
33

11
18

29
0

V/
C 

Ra
tio

(X
)

0.0
4

0.3
3

0.0
0

0.5
1

0.3
9

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
68

0
12

14
0

33
11

18
29

0
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
1.0

0
2.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

0.0
0

1.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

23
.2

26
.1

0.0
19

.1
0.0

0.0
Inc

r D
ela

y (
d2

), 
s/v

eh
0.1

0.7
0.0

0.6
0.6

0.0
Ini

tia
l Q

 D
ela

y(d
3)

,s/
ve

h
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

0.6
4.8

0.0
9.4

0.2
0.0

Ln
Gr

p D
ela

y(d
),s

/ve
h

23
.3

26
.8

0.0
19

.7
0.6

0.0
Ln

Gr
p L

OS
C

C
B

A
Ap

pr
oa

ch
 V

ol,
 ve

h/h
42

6
17

02
71

8
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

26
.6

19
.7

0.6
Ap

pr
oa

ch
 LO

S
C

B
A

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
6

Ph
s D

ur
ati

on
 (G

+Y
+R

c),
 s

68
.0

52
.0

68
.0

Ch
an

ge
 P

er
iod

 (Y
+R

c),
 s

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

62
.0

46
.0

62
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

12
.7

23
.0

Gr
ee

n E
xt 

Tim
e (

p_
c),

 s
31

.5
1.7

24
.8

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
15

.9
HC

M 
20

10
 LO

S
B

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
11

: I
ro

nw
oo

d 
R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
20

35
 A

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 27

Ph
as

e N
um

be
r

2
4

6
Mo

ve
me

nt
SB

T
EB

L
NB

T
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
68

52
68

Ma
xim

um
 S

pli
t (

%
)

56
.7%

43
.3%

56
.7%

Mi
nim

um
 S

pli
t (

s)
36

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

0
68

0
En

d T
im

e (
s)

68
0

68
Yi

eld
/F

or
ce

 O
ff (

s)
62

11
4

62
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

37
89

37
Lo

ca
l S

tar
t T

im
e (

s)
0

68
0

Lo
ca

l Y
iel

d (
s)

62
11

4
62

Lo
ca

l Y
iel

d 1
70

(s)
37

89
37

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

75
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

SB
T 

an
d 6

:N
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

11
: Ir

on
wo

od
 R

oa
d &

 S
R 

24
 E

B 
Ra

mp
(s)



H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

12
: I

ro
nw

oo
d 

R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

20
35

 A
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 28

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

87
5

72
5

70
0

75
Fu

tur
e V

olu
me

 (v
eh

/h)
0

0
87

5
72

5
70

0
75

Nu
mb

er
5

2
6

16
Ini

tia
l Q

 (Q
b)

, v
eh

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

93
1

77
1

74
5

80
Ad

j N
o. 

of 
La

ne
s

2
2

2
1

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

4
0.9

4
Pe

rce
nt 

He
av

y V
eh

, %
2

2
2

2
Ca

p, 
ve

h/h
19

91
33

62
16

81
75

2
Ar

riv
e O

n G
re

en
0.8

5
1.0

0
0.4

7
0.4

7
Sa

t F
low

, v
eh

/h
34

42
36

32
36

32
15

83
Gr

p V
olu

me
(v)

, v
eh

/h
93

1
77

1
74

5
80

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

21
17

70
17

70
15

83
Q 

Se
rve

(g
_s

), 
s

0.0
0.0

16
.8

3.4
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

0.0
0.0

16
.8

3.4
Pr

op
 In

 La
ne

1.0
0

1.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

19
91

33
62

16
81

75
2

V/
C 

Ra
tio

(X
)

0.4
7

0.2
3

0.4
4

0.1
1

Av
ail

 C
ap

(c_
a)

, v
eh

/h
19

91
33

62
16

81
75

2
HC

M 
Pl

ato
on

 R
ati

o
2.0

0
2.0

0
1.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

1.0
0

1.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

1.3
0.0

20
.9

17
.4

Inc
r D

ela
y (

d2
), 

s/v
eh

0.8
0.2

0.8
0.3

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
1.5

0.1
8.4

1.5
Ln

Gr
p D

ela
y(d

),s
/ve

h
2.1

0.2
21

.8
17

.7
Ln

Gr
p L

OS
A

A
C

B
Ap

pr
oa

ch
 V

ol,
 ve

h/h
17

02
82

5
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

1.2
21

.4
Ap

pr
oa

ch
 LO

S
A

C

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

Ph
s D

ur
ati

on
 (G

+Y
+R

c),
 s

12
0.0

57
.0

63
.0

Ch
an

ge
 P

er
iod

 (Y
+R

c),
 s

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

11
4.0

51
.0

57
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

2.0
18

.8
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

11
.8

11
.4

5.6

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
7.8

HC
M 

20
10

 LO
S

A

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
12

: I
ro

nw
oo

d 
R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
20

35
 A

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 29

Ph
as

e N
um

be
r

2
5

6
Mo

ve
me

nt
NB

TL
NB

L
SB

T
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
12

0
57

63
Ma

xim
um

 S
pli

t (
%

)
10

0.0
%

47
.5%

52
.5%

Mi
nim

um
 S

pli
t (

s)
36

10
36

Ye
llo

w 
Tim

e (
s)

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

W
alk

 T
im

e (
s)

5
5

Fla
sh

 D
on

t W
alk

 (s
)

25
25

Du
al 

En
try

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

63
0

En
d T

im
e (

s)
0

0
63

Yi
eld

/F
or

ce
 O

ff (
s)

11
4

11
4

57
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

89
11

4
32

Lo
ca

l S
tar

t T
im

e (
s)

0
63

0
Lo

ca
l Y

iel
d (

s)
11

4
11

4
57

Lo
ca

l Y
iel

d 1
70

(s)
89

11
4

32

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

50
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
TL

 an
d 6

:S
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

12
: Ir

on
wo

od
 R

oa
d &

 S
R 

24
 W

B 
Ra

mp
(s)

H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

1:
 E

lls
w

or
th

 R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

20
35

 P
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 1

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

11
25

0
17

25
0

0
0

0
95

0
75

75
30

0
0

Fu
tur

e V
olu

me
 (v

eh
/h)

11
25

0
17

25
0

0
0

0
95

0
75

75
30

0
0

Nu
mb

er
7

4
14

1
6

16
5

2
12

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

0
18

63
18

63
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

11
97

0
0

0
10

11
80

80
31

9
0

Ad
j N

o. 
of 

La
ne

s
2

1
1

0
4

1
2

3
0

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

4
0.9

0
0.9

4
0.9

4
0.9

4
0.9

4
0.9

0
Pe

rce
nt 

He
av

y V
eh

, %
2

2
2

0
2

2
2

2
0

Ca
p, 

ve
h/h

18
63

97
8

83
1

0
16

02
39

6
25

8
19

07
0

Ar
riv

e O
n G

re
en

0.5
2

0.0
0

0.0
0

0.0
0

0.2
5

0.2
5

0.1
5

0.7
5

0.0
0

Sa
t F

low
, v

eh
/h

35
48

18
63

15
83

0
66

69
15

83
34

42
52

53
0

Gr
p V

olu
me

(v)
, v

eh
/h

11
97

0
0

0
10

11
80

80
31

9
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
18

63
15

83
0

16
02

15
83

17
21

16
95

0
Q 

Se
rve

(g
_s

), 
s

29
.0

0.0
0.0

0.0
16

.9
4.8

2.5
2.2

0.0
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

29
.0

0.0
0.0

0.0
16

.9
4.8

2.5
2.2

0.0
Pr

op
 In

 La
ne

1.0
0

1.0
0

0.0
0

1.0
0

1.0
0

0.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

18
63

97
8

83
1

0
16

02
39

6
25

8
19

07
0

V/
C 

Ra
tio

(X
)

0.6
4

0.0
0

0.0
0

0.0
0

0.6
3

0.2
0

0.3
1

0.1
7

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
18

63
97

8
83

1
0

16
02

39
6

25
8

19
07

0
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
2.0

0
2.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

0.0
0

0.0
0

0.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

20
.4

0.0
0.0

0.0
40

.1
35

.5
48

.2
9.6

0.0
Inc

r D
ela

y (
d2

), 
s/v

eh
1.7

0.0
0.0

0.0
1.9

1.1
3.1

0.2
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

14
.6

0.0
0.0

0.0
7.7

2.2
1.3

1.0
0.0

Ln
Gr

p D
ela

y(d
),s

/ve
h

22
.1

0.0
0.0

0.0
42

.0
36

.7
51

.3
9.8

0.0
Ln

Gr
p L

OS
C

D
D

D
A

Ap
pr

oa
ch

 V
ol,

 ve
h/h

11
97

10
91

39
9

Ap
pr

oa
ch

 D
ela

y, 
s/v

eh
22

.1
41

.6
18

.2
Ap

pr
oa

ch
 LO

S
C

D
B

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
5

6
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
51

.0
69

.0
15

.0
36

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

45
.0

63
.0

9.0
30

.0
Ma

x Q
 C

lea
r T

im
e (

g_
c+

I1)
, s

4.2
31

.0
4.5

18
.9

Gr
ee

n E
xt 

Tim
e (

p_
c),

 s
2.3

5.3
0.9

5.0

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
29

.4
HC

M 
20

10
 LO

S
C

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
1:

 E
lls

w
or

th
 R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
20

35
 P

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 3

Ph
as

e N
um

be
r

2
4

5
6

Mo
ve

me
nt

SB
T

EB
TL

SB
L

NB
T

Le
ad

/La
g

La
g

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

Re
ca

ll M
od

e
Ma

x
Ma

x
Ma

x
Ma

x
Ma

xim
um

 S
pli

t (
s)

51
69

15
36

Ma
xim

um
 S

pli
t (

%
)

42
.5%

57
.5%

12
.5%

30
.0%

Mi
nim

um
 S

pli
t (

s)
36

36
10

36
Ye

llo
w 

Tim
e (

s)
4

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

51
36

0
En

d T
im

e (
s)

51
0

51
36

Yi
eld

/F
or

ce
 O

ff (
s)

45
11

4
45

30
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

20
89

45
5

Lo
ca

l S
tar

t T
im

e (
s)

0
51

36
0

Lo
ca

l Y
iel

d (
s)

45
11

4
45

30
Lo

ca
l Y

iel
d 1

70
(s)

20
89

45
5

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

13
5

Of
fse

t: 0
 (0

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
SB

T 
an

d 6
:N

BT
, S

tar
t o

f G
re

en

Sp
lits

 an
d P

ha
se

s: 
    

1: 
El

lsw
or

th 
Ro

ad
 &

 S
R 

24
 E

B 
Ra

mp
(s)



H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

2:
 E

lls
w

or
th

 R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

20
35

 P
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 4

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
50

0
50

37
5

57
5

0
0

37
5

90
0

Fu
tur

e V
olu

me
 (v

eh
/h)

0
0

0
50

0
50

37
5

57
5

0
0

37
5

90
0

Nu
mb

er
3

8
18

5
2

12
1

6
16

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

18
63

18
63

0
0

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

69
0

35
39

9
61

2
0

0
39

9
0

Ad
j N

o. 
of 

La
ne

s
2

0
1

2
2

0
0

5
1

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

4
0.9

4
0.9

4
0.9

0
0.9

0
0.9

4
0.9

4
Pe

rce
nt 

He
av

y V
eh

, %
2

2
2

2
2

0
0

2
2

Ca
p, 

ve
h/h

88
7

0
39

6
54

5
23

00
0

0
33

32
69

9
Ar

riv
e O

n G
re

en
0.2

5
0.0

0
0.2

5
0.3

2
1.0

0
0.0

0
0.0

0
0.4

4
0.0

0
Sa

t F
low

, v
eh

/h
35

48
0

15
83

34
42

36
32

0
0

78
98

15
83

Gr
p V

olu
me

(v)
, v

eh
/h

69
0

35
39

9
61

2
0

0
39

9
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
0

15
83

17
21

17
70

0
0

15
09

15
83

Q 
Se

rve
(g

_s
), 

s
1.8

0.0
2.0

12
.4

0.0
0.0

0.0
3.7

0.0
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

1.8
0.0

2.0
12

.4
0.0

0.0
0.0

3.7
0.0

Pr
op

 In
 La

ne
1.0

0
1.0

0
1.0

0
0.0

0
0.0

0
1.0

0
La

ne
 G

rp
 C

ap
(c)

, v
eh

/h
88

7
0

39
6

54
5

23
00

0
0

33
32

69
9

V/
C 

Ra
tio

(X
)

0.0
8

0.0
0

0.0
9

0.7
3

0.2
7

0.0
0

0.0
0

0.1
2

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
88

7
0

39
6

54
5

23
00

0
0

33
32

69
9

HC
M 

Pl
ato

on
 R

ati
o

1.0
0

1.0
0

1.0
0

2.0
0

2.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Up
str

ea
m 

Fil
ter

(I)
1.0

0
0.0

0
1.0

0
1.0

0
1.0

0
0.0

0
0.0

0
1.0

0
0.0

0
Un

ifo
rm

 D
ela

y (
d)

, s
/ve

h
34

.4
0.0

34
.5

38
.7

0.0
0.0

0.0
19

.7
0.0

Inc
r D

ela
y (

d2
), 

s/v
eh

0.2
0.0

0.4
8.4

0.3
0.0

0.0
0.1

0.0
Ini

tia
l Q

 D
ela

y(d
3)

,s/
ve

h
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
0.9

0.0
0.9

6.5
0.1

0.0
0.0

1.6
0.0

Ln
Gr

p D
ela

y(d
),s

/ve
h

34
.6

0.0
35

.0
47

.2
0.3

0.0
0.0

19
.8

0.0
Ln

Gr
p L

OS
C

C
D

A
B

Ap
pr

oa
ch

 V
ol,

 ve
h/h

10
4

10
11

39
9

Ap
pr

oa
ch

 D
ela

y, 
s/v

eh
34

.7
18

.8
19

.8
Ap

pr
oa

ch
 LO

S
C

B
B

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

8
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
84

.0
25

.0
59

.0
36

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

78
.0

19
.0

53
.0

30
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

14
.4

5.7
4.0

Gr
ee

n E
xt 

Tim
e (

p_
c),

 s
6.0

2.2
2.7

0.3

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
20

.2
HC

M 
20

10
 LO

S
C

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
2:

 E
lls

w
or

th
 R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
20

35
 P

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 6

Ph
as

e N
um

be
r

2
5

6
8

Mo
ve

me
nt

NB
T

NB
L

SB
T

W
BT

L
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
84

25
59

36
Ma

xim
um

 S
pli

t (
%

)
70

.0%
20

.8%
49

.2%
30

.0%
Mi

nim
um

 S
pli

t (
s)

36
10

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
4

Al
l-R

ed
 T

im
e (

s)
2

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
4

Ve
hic

le 
Ex

ten
sio

n (
s)

3
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

3
Tim

e B
efo

re
 R

ed
uc

e (
s)

0
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

0
W

alk
 T

im
e (

s)
5

5
5

Fla
sh

 D
on

t W
alk

 (s
)

25
25

25
Du

al 
En

try
Ye

s
No

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

50
10

9
50

14
En

d T
im

e (
s)

14
14

10
9

50
Yi

eld
/F

or
ce

 O
ff (

s)
8

8
10

3
44

Yi
eld

/F
or

ce
 O

ff 1
70

(s)
10

3
8

78
19

Lo
ca

l S
tar

t T
im

e (
s)

0
59

0
84

Lo
ca

l Y
iel

d (
s)

78
78

53
11

4
Lo

ca
l Y

iel
d 1

70
(s)

53
78

28
89

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

14
5

Of
fse

t: 5
0 (

42
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
T 

an
d 6

:S
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

2: 
El

lsw
or

th 
Ro

ad
 &

 S
R 

24
 W

B 
Ra

mp
(s)

H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

3:
 W

illi
am

s 
Fi

el
d 

R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

20
35

 P
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 7

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

72
5

0
25

0
0

0
0

50
25

25
25

0
Fu

tur
e V

olu
me

 (v
eh

/h)
72

5
0

25
0

0
0

0
50

25
25

25
0

Nu
mb

er
7

4
14

1
6

16
5

2
12

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

0
18

63
18

63
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

77
1

0
27

0
53

27
27

27
0

Ad
j N

o. 
of 

La
ne

s
2

0
1

0
3

1
1

2
0

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

4
0.9

0
0.9

4
0.9

4
0.9

4
0.9

4
0.9

0
Pe

rce
nt 

He
av

y V
eh

, %
2

2
2

0
2

2
2

2
0

Ca
p, 

ve
h/h

18
04

0
80

5
0

13
98

43
5

50
7

13
86

0
Ar

riv
e O

n G
re

en
0.5

1
0.0

0
0.5

1
0.0

0
0.2

8
0.2

8
0.1

3
0.7

8
0.0

0
Sa

t F
low

, v
eh

/h
35

48
0

15
83

0
52

53
15

83
17

74
36

32
0

Gr
p V

olu
me

(v)
, v

eh
/h

77
1

0
27

0
53

27
27

27
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
0

15
83

0
16

95
15

83
17

74
17

70
0

Q 
Se

rve
(g

_s
), 

s
16

.4
0.0

1.0
0.0

0.9
1.5

0.0
0.2

0.0
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

16
.4

0.0
1.0

0.0
0.9

1.5
0.0

0.2
0.0

Pr
op

 In
 La

ne
1.0

0
1.0

0
0.0

0
1.0

0
1.0

0
0.0

0
La

ne
 G

rp
 C

ap
(c)

, v
eh

/h
18

04
0

80
5

0
13

98
43

5
50

7
13

86
0

V/
C 

Ra
tio

(X
)

0.4
3

0.0
0

0.0
3

0.0
0

0.0
4

0.0
6

0.0
5

0.0
2

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
18

04
0

80
5

0
13

98
43

5
50

7
13

86
0

HC
M 

Pl
ato

on
 R

ati
o

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

2.0
0

2.0
0

1.0
0

Up
str

ea
m 

Fil
ter

(I)
1.0

0
0.0

0
1.0

0
0.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.0

0
Un

ifo
rm

 D
ela

y (
d)

, s
/ve

h
18

.5
0.0

14
.8

0.0
31

.9
32

.1
26

.5
7.9

0.0
Inc

r D
ela

y (
d2

), 
s/v

eh
0.7

0.0
0.1

0.0
0.1

0.3
0.2

0.0
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

8.2
0.0

1.4
0.0

0.4
0.7

0.6
0.1

0.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
19

.3
0.0

14
.8

0.0
31

.9
32

.4
26

.7
8.0

0.0
Ln

Gr
p L

OS
B

B
C

C
C

A
Ap

pr
oa

ch
 V

ol,
 ve

h/h
79

8
80

54
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

19
.1

32
.1

17
.3

Ap
pr

oa
ch

 LO
S

B
C

B

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
5

6
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
53

.0
67

.0
14

.0
39

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

47
.0

61
.0

8.0
33

.0
Ma

x Q
 C

lea
r T

im
e (

g_
c+

I1)
, s

2.2
18

.4
2.0

3.5
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

0.2
3.1

0.1
0.3

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
20

.1
HC

M 
20

10
 LO

S
C

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
3:

 W
illi

am
s 

Fi
el

d 
R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
20

35
 P

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 9

Ph
as

e N
um

be
r

2
4

5
6

Mo
ve

me
nt

SB
TL

EB
TL

SB
L

NB
T

Le
ad

/La
g

La
g

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

Re
ca

ll M
od

e
Ma

x
Ma

x
Ma

x
Ma

x
Ma

xim
um

 S
pli

t (
s)

53
67

14
39

Ma
xim

um
 S

pli
t (

%
)

44
.2%

55
.8%

11
.7%

32
.5%

Mi
nim

um
 S

pli
t (

s)
36

36
10

36
Ye

llo
w 

Tim
e (

s)
4

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

53
39

0
En

d T
im

e (
s)

53
0

53
39

Yi
eld

/F
or

ce
 O

ff (
s)

47
11

4
47

33
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

22
89

47
8

Lo
ca

l S
tar

t T
im

e (
s)

0
53

39
0

Lo
ca

l Y
iel

d (
s)

47
11

4
47

33
Lo

ca
l Y

iel
d 1

70
(s)

22
89

47
8

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

85
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

SB
TL

 an
d 6

:N
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

3: 
W

illi
am

s F
iel

d R
oa

d &
 S

R 
24

 E
B 

Ra
mp

(s)



H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

4:
 W

ill
ia

m
s 

Fi
el

d 
R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
20

35
 P

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 10

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
25

0
25

25
25

0
0

50
55

0
Fu

tur
e V

olu
me

 (v
eh

/h)
0

0
0

25
0

25
25

25
0

0
50

55
0

Nu
mb

er
3

8
18

5
2

12
1

6
16

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
33

18
10

18
63

18
63

0
0

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

35
0

18
27

27
0

0
53

58
5

Ad
j N

o. 
of 

La
ne

s
2

0
1

1
2

0
0

3
1

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

4
0.9

4
0.9

4
0.9

0
0.9

0
0.9

4
0.9

4
Pe

rce
nt 

He
av

y V
eh

, %
2

2
5

2
2

0
0

2
2

Ca
p, 

ve
h/h

88
7

0
38

5
54

8
23

00
0

0
28

82
89

7
Ar

riv
e O

n G
re

en
0.2

5
0.0

0
0.2

5
0.0

7
1.0

0
0.0

0
0.0

0
0.5

7
0.5

7
Sa

t F
low

, v
eh

/h
35

48
0

15
38

17
74

36
32

0
0

52
53

15
83

Gr
p V

olu
me

(v)
, v

eh
/h

35
0

18
27

27
0

0
53

58
5

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
0

15
38

17
74

17
70

0
0

16
95

15
83

Q 
Se

rve
(g

_s
), 

s
0.9

0.0
1.1

0.0
0.0

0.0
0.0

0.5
30

.5
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

0.9
0.0

1.1
0.0

0.0
0.0

0.0
0.5

30
.5

Pr
op

 In
 La

ne
1.0

0
1.0

0
1.0

0
0.0

0
0.0

0
1.0

0
La

ne
 G

rp
 C

ap
(c)

, v
eh

/h
88

7
0

38
5

54
8

23
00

0
0

28
82

89
7

V/
C 

Ra
tio

(X
)

0.0
4

0.0
0

0.0
5

0.0
5

0.0
1

0.0
0

0.0
0

0.0
2

0.6
5

Av
ail

 C
ap

(c_
a)

, v
eh

/h
88

7
0

38
5

54
8

23
00

0
0

28
82

89
7

HC
M 

Pl
ato

on
 R

ati
o

1.0
0

1.0
0

1.0
0

2.0
0

2.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Up
str

ea
m 

Fil
ter

(I)
1.0

0
0.0

0
1.0

0
1.0

0
1.0

0
0.0

0
0.0

0
1.0

0
1.0

0
Un

ifo
rm

 D
ela

y (
d)

, s
/ve

h
34

.1
0.0

34
.1

10
.6

0.0
0.0

0.0
11

.4
17

.9
Inc

r D
ela

y (
d2

), 
s/v

eh
0.1

0.0
0.2

0.2
0.0

0.0
0.0

0.0
3.7

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

0.4
0.0

0.5
0.4

0.0
0.0

0.0
0.3

14
.1

Ln
Gr

p D
ela

y(d
),s

/ve
h

34
.2

0.0
34

.4
10

.8
0.0

0.0
0.0

11
.4

21
.5

Ln
Gr

p L
OS

C
C

B
A

B
C

Ap
pr

oa
ch

 V
ol,

 ve
h/h

53
54

63
8

Ap
pr

oa
ch

 D
ela

y, 
s/v

eh
34

.2
5.4

20
.7

Ap
pr

oa
ch

 LO
S

C
A

C

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

8
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
84

.0
10

.0
74

.0
36

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

78
.0

4.0
68

.0
30

.0
Ma

x Q
 C

lea
r T

im
e (

g_
c+

I1)
, s

2.0
2.0

32
.5

3.1
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

0.2
0.0

2.6
0.1

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
20

.6
HC

M 
20

10
 LO

S
C

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
4:

 W
ill

ia
m

s 
Fi

el
d 

R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

20
35

 P
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 12

Ph
as

e N
um

be
r

2
5

6
8

Mo
ve

me
nt

NB
TL

NB
L

SB
T

W
BT

L
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
84

10
74

36
Ma

xim
um

 S
pli

t (
%

)
70

.0%
8.3

%
61

.7%
30

.0%
Mi

nim
um

 S
pli

t (
s)

36
10

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
4

Al
l-R

ed
 T

im
e (

s)
2

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
4

Ve
hic

le 
Ex

ten
sio

n (
s)

3
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

3
Tim

e B
efo

re
 R

ed
uc

e (
s)

0
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

0
W

alk
 T

im
e (

s)
5

5
5

Fla
sh

 D
on

t W
alk

 (s
)

25
25

25
Du

al 
En

try
Ye

s
No

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

0
74

0
84

En
d T

im
e (

s)
84

84
74

0
Yi

eld
/F

or
ce

 O
ff (

s)
78

78
68

11
4

Yi
eld

/F
or

ce
 O

ff 1
70

(s)
53

78
43

89
Lo

ca
l S

tar
t T

im
e (

s)
0

74
0

84
Lo

ca
l Y

iel
d (

s)
78

78
68

11
4

Lo
ca

l Y
iel

d 1
70

(s)
53

78
43

89

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

85
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
TL

 an
d 6

:S
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

4: 
W

illi
am

s F
iel

d R
oa

d &
 S

R 
24

 W
B 

Ra
mp

(s)

H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

7:
 S

ig
na

l B
ut

te
 R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
20

35
 P

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 13

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

27
5

0
32

5
0

0
0

0
55

0
35

0
17

5
60

0
0

Fu
tur

e V
olu

me
 (v

eh
/h)

27
5

0
32

5
0

0
0

0
55

0
35

0
17

5
60

0
0

Nu
mb

er
7

4
14

1
6

16
5

2
12

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

0
18

63
18

63
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

40
9

0
22

2
0

58
5

37
2

18
6

63
8

0
Ad

j N
o. 

of 
La

ne
s

2
0

1
0

4
1

1
3

0
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
4

0.9
0

0.9
4

0.9
4

0.9
4

0.9
4

0.9
0

Pe
rce

nt 
He

av
y V

eh
, %

2
2

2
0

2
2

2
2

0
Ca

p, 
ve

h/h
94

6
0

42
2

0
25

10
62

0
34

0
32

21
0

Ar
riv

e O
n G

re
en

0.2
7

0.0
0

0.2
7

0.0
0

0.3
9

0.3
9

0.3
8

1.0
0

0.0
0

Sa
t F

low
, v

eh
/h

35
48

0
15

83
0

66
69

15
83

17
74

52
53

0
Gr

p V
olu

me
(v)

, v
eh

/h
40

9
0

22
2

0
58

5
37

2
18

6
63

8
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
0

15
83

0
16

02
15

83
17

74
16

95
0

Q 
Se

rve
(g

_s
), 

s
11

.5
0.0

14
.4

0.0
7.3

22
.4

9.8
0.0

0.0
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

11
.5

0.0
14

.4
0.0

7.3
22

.4
9.8

0.0
0.0

Pr
op

 In
 La

ne
1.0

0
1.0

0
0.0

0
1.0

0
1.0

0
0.0

0
La

ne
 G

rp
 C

ap
(c)

, v
eh

/h
94

6
0

42
2

0
25

10
62

0
34

0
32

21
0

V/
C 

Ra
tio

(X
)

0.4
3

0.0
0

0.5
3

0.0
0

0.2
3

0.6
0

0.5
5

0.2
0

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
94

6
0

42
2

0
25

10
62

0
34

0
32

21
0

HC
M 

Pl
ato

on
 R

ati
o

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

2.0
0

2.0
0

1.0
0

Up
str

ea
m 

Fil
ter

(I)
1.0

0
0.0

0
1.0

0
0.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.0

0
Un

ifo
rm

 D
ela

y (
d)

, s
/ve

h
36

.5
0.0

37
.5

0.0
24

.4
29

.0
32

.9
0.0

0.0
Inc

r D
ela

y (
d2

), 
s/v

eh
1.4

0.0
4.6

0.0
0.2

4.3
6.2

0.1
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

5.8
0.0

13
.3

0.0
3.3

10
.5

5.3
0.0

0.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
37

.9
0.0

42
.2

0.0
24

.7
33

.3
39

.1
0.1

0.0
Ln

Gr
p L

OS
D

D
C

C
D

A
Ap

pr
oa

ch
 V

ol,
 ve

h/h
63

1
95

7
82

4
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

39
.4

28
.0

8.9
Ap

pr
oa

ch
 LO

S
D

C
A

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
5

6
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
82

.0
38

.0
29

.0
53

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

76
.0

32
.0

23
.0

47
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

16
.4

11
.8

24
.4

Gr
ee

n E
xt 

Tim
e (

p_
c),

 s
5.1

2.0
3.4

5.1

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
24

.5
HC

M 
20

10
 LO

S
C

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
7:

 S
ig

na
l B

ut
te

 R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

20
35

 P
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 15

Ph
as

e N
um

be
r

2
4

5
6

Mo
ve

me
nt

SB
T

EB
TL

SB
L

NB
T

Le
ad

/La
g

La
g

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

Re
ca

ll M
od

e
Ma

x
Ma

x
Ma

x
Ma

x
Ma

xim
um

 S
pli

t (
s)

82
38

29
53

Ma
xim

um
 S

pli
t (

%
)

68
.3%

31
.7%

24
.2%

44
.2%

Mi
nim

um
 S

pli
t (

s)
36

36
10

36
Ye

llo
w 

Tim
e (

s)
4

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

82
53

0
En

d T
im

e (
s)

82
0

82
53

Yi
eld

/F
or

ce
 O

ff (
s)

76
11

4
76

47
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

51
89

76
22

Lo
ca

l S
tar

t T
im

e (
s)

0
82

53
0

Lo
ca

l Y
iel

d (
s)

76
11

4
76

47
Lo

ca
l Y

iel
d 1

70
(s)

51
89

76
22

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

85
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

SB
T 

an
d 6

:N
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

7: 
Si

gn
al 

Bu
tte

 R
oa

d &
 S

R 
24

 E
B 

Ra
mp

(s)



H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

8:
 S

ig
na

l B
ut

te
 R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
20

35
 P

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 16

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
22

5
0

22
5

50
50

0
0

0
77

5
50

Fu
tur

e V
olu

me
 (v

eh
/h)

0
0

0
22

5
0

22
5

50
50

0
0

0
77

5
50

Nu
mb

er
3

8
18

5
2

12
1

6
16

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

18
63

18
63

0
0

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

31
3

0
15

9
53

53
2

0
0

82
4

53
Ad

j N
o. 

of 
La

ne
s

2
0

1
2

2
0

0
4

1
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
4

0.9
4

0.9
4

0.9
0

0.9
0

0.9
4

0.9
4

Pe
rce

nt 
He

av
y V

eh
, %

2
2

2
2

2
0

0
2

2
Ca

p, 
ve

h/h
13

31
0

59
4

31
5

18
58

0
0

24
56

60
7

Ar
riv

e O
n G

re
en

0.3
8

0.0
0

0.3
8

0.1
8

1.0
0

0.0
0

0.0
0

0.3
8

0.3
8

Sa
t F

low
, v

eh
/h

35
48

0
15

83
34

42
36

32
0

0
66

69
15

83
Gr

p V
olu

me
(v)

, v
eh

/h
31

3
0

15
9

53
53

2
0

0
82

4
53

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
0

15
83

17
21

17
70

0
0

16
02

15
83

Q 
Se

rve
(g

_s
), 

s
7.3

0.0
8.4

1.6
0.0

0.0
0.0

10
.9

2.6
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

7.3
0.0

8.4
1.6

0.0
0.0

0.0
10

.9
2.6

Pr
op

 In
 La

ne
1.0

0
1.0

0
1.0

0
0.0

0
0.0

0
1.0

0
La

ne
 G

rp
 C

ap
(c)

, v
eh

/h
13

31
0

59
4

31
5

18
58

0
0

24
56

60
7

V/
C 

Ra
tio

(X
)

0.2
4

0.0
0

0.2
7

0.1
7

0.2
9

0.0
0

0.0
0

0.3
4

0.0
9

Av
ail

 C
ap

(c_
a)

, v
eh

/h
13

31
0

59
4

31
5

18
58

0
0

24
56

60
7

HC
M 

Pl
ato

on
 R

ati
o

1.0
0

1.0
0

1.0
0

2.0
0

2.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Up
str

ea
m 

Fil
ter

(I)
1.0

0
0.0

0
1.0

0
1.0

0
1.0

0
0.0

0
0.0

0
1.0

0
1.0

0
Un

ifo
rm

 D
ela

y (
d)

, s
/ve

h
25

.7
0.0

26
.1

45
.1

0.0
0.0

0.0
26

.2
23

.6
Inc

r D
ela

y (
d2

), 
s/v

eh
0.4

0.0
1.1

1.1
0.4

0.0
0.0

0.4
0.3

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

3.6
0.0

3.8
0.8

0.1
0.0

0.0
4.9

1.2
Ln

Gr
p D

ela
y(d

),s
/ve

h
26

.1
0.0

27
.2

46
.3

0.4
0.0

0.0
26

.6
23

.9
Ln

Gr
p L

OS
C

C
D

A
C

C
Ap

pr
oa

ch
 V

ol,
 ve

h/h
47

2
58

5
87

7
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

26
.5

4.5
26

.4
Ap

pr
oa

ch
 LO

S
C

A
C

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

8
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
69

.0
17

.0
52

.0
51

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

63
.0

11
.0

46
.0

45
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

3.6
12

.9
10

.4
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

3.8
2.0

6.1
1.6

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
19

.8
HC

M 
20

10
 LO

S
B

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
8:

 S
ig

na
l B

ut
te

 R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

20
35

 P
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 18

Ph
as

e N
um

be
r

2
5

6
8

Mo
ve

me
nt

NB
T

NB
L

SB
T

W
BT

L
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
69

17
52

51
Ma

xim
um

 S
pli

t (
%

)
57

.5%
14

.2%
43

.3%
42

.5%
Mi

nim
um

 S
pli

t (
s)

36
10

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
4

Al
l-R

ed
 T

im
e (

s)
2

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
4

Ve
hic

le 
Ex

ten
sio

n (
s)

3
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

3
Tim

e B
efo

re
 R

ed
uc

e (
s)

0
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

0
W

alk
 T

im
e (

s)
5

5
5

Fla
sh

 D
on

t W
alk

 (s
)

25
25

25
Du

al 
En

try
Ye

s
No

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

0
52

0
69

En
d T

im
e (

s)
69

69
52

0
Yi

eld
/F

or
ce

 O
ff (

s)
63

63
46

11
4

Yi
eld

/F
or

ce
 O

ff 1
70

(s)
38

63
21

89
Lo

ca
l S

tar
t T

im
e (

s)
0

52
0

69
Lo

ca
l Y

iel
d (

s)
63

63
46

11
4

Lo
ca

l Y
iel

d 1
70

(s)
38

63
21

89

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

85
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
T 

an
d 6

:S
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

8: 
Si

gn
al 

Bu
tte

 R
oa

d &
 S

R 
24

 W
B 

Ra
mp

(s)

H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

9:
 M

er
id

ia
n 

R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

20
35

 P
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 19

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

20
0

0
18

25
0

0
0

0
16

25
22

5
50

30
0

0
Fu

tur
e V

olu
me

 (v
eh

/h)
20

0
0

18
25

0
0

0
0

16
25

22
5

50
30

0
0

Nu
mb

er
7

4
14

1
6

16
5

2
12

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

0
18

63
18

63
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

21
3

0
0

0
17

29
23

9
53

31
9

0
Ad

j N
o. 

of 
La

ne
s

2
0

1
0

4
1

2
2

0
Pe

ak
 H

ou
r F

ac
tor

0.9
4

0.9
4

0.9
4

0.9
0

0.9
4

0.9
4

0.9
4

0.9
4

0.9
0

Pe
rce

nt 
He

av
y V

eh
, %

2
2

2
0

2
2

2
2

0
Ca

p, 
ve

h/h
13

01
0

58
1

0
22

96
56

7
59

5
18

88
0

Ar
riv

e O
n G

re
en

0.3
7

0.0
0

0.0
0

0.0
0

0.3
6

0.3
6

0.2
5

1.0
0

0.0
0

Sa
t F

low
, v

eh
/h

35
48

0
15

83
0

66
69

15
83

34
42

36
32

0
Gr

p V
olu

me
(v)

, v
eh

/h
21

3
0

0
0

17
29

23
9

53
31

9
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
0

15
83

0
16

02
15

83
17

21
17

70
0

Q 
Se

rve
(g

_s
), 

s
4.9

0.0
0.0

0.0
28

.5
13

.7
0.0

0.0
0.0

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
4.9

0.0
0.0

0.0
28

.5
13

.7
0.0

0.0
0.0

Pr
op

 In
 La

ne
1.0

0
1.0

0
0.0

0
1.0

0
1.0

0
0.0

0
La

ne
 G

rp
 C

ap
(c)

, v
eh

/h
13

01
0

58
1

0
22

96
56

7
59

5
18

88
0

V/
C 

Ra
tio

(X
)

0.1
6

0.0
0

0.0
0

0.0
0

0.7
5

0.4
2

0.0
9

0.1
7

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
13

01
0

58
1

0
22

96
56

7
59

5
18

88
0

HC
M 

Pl
ato

on
 R

ati
o

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

2.0
0

2.0
0

1.0
0

Up
str

ea
m 

Fil
ter

(I)
1.0

0
0.0

0
0.0

0
0.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.0

0
Un

ifo
rm

 D
ela

y (
d)

, s
/ve

h
25

.6
0.0

0.0
0.0

33
.8

29
.1

34
.1

0.0
0.0

Inc
r D

ela
y (

d2
), 

s/v
eh

0.3
0.0

0.0
0.0

2.3
2.3

0.3
0.2

0.0
Ini

tia
l Q

 D
ela

y(d
3)

,s/
ve

h
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
2.4

0.0
0.0

0.0
13

.0
6.3

0.7
0.1

0.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
25

.9
0.0

0.0
0.0

36
.2

31
.4

34
.4

0.2
0.0

Ln
Gr

p L
OS

C
D

C
C

A
Ap

pr
oa

ch
 V

ol,
 ve

h/h
21

3
19

68
37

2
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

25
.9

35
.6

5.1
Ap

pr
oa

ch
 LO

S
C

D
A

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
5

6
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
70

.0
50

.0
21

.0
49

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

64
.0

44
.0

15
.0

43
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

6.9
2.0

30
.5

Gr
ee

n E
xt 

Tim
e (

p_
c),

 s
2.2

0.7
1.6

9.0

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
30

.3
HC

M 
20

10
 LO

S
C

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
9:

 M
er

id
ia

n 
R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
20

35
 P

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 21

Ph
as

e N
um

be
r

2
4

5
6

Mo
ve

me
nt

SB
TL

EB
TL

SB
L

NB
T

Le
ad

/La
g

La
g

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

Re
ca

ll M
od

e
Ma

x
Ma

x
Ma

x
Ma

x
Ma

xim
um

 S
pli

t (
s)

70
50

21
49

Ma
xim

um
 S

pli
t (

%
)

58
.3%

41
.7%

17
.5%

40
.8%

Mi
nim

um
 S

pli
t (

s)
36

36
10

36
Ye

llo
w 

Tim
e (

s)
4

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
2

Mi
nim

um
 In

itia
l (s

)
4

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

3
Mi

nim
um

 G
ap

 (s
)

3
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

0
Tim

e T
o R

ed
uc

e (
s)

0
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

70
49

0
En

d T
im

e (
s)

70
0

70
49

Yi
eld

/F
or

ce
 O

ff (
s)

64
11

4
64

43
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

39
89

64
18

Lo
ca

l S
tar

t T
im

e (
s)

0
70

49
0

Lo
ca

l Y
iel

d (
s)

64
11

4
64

43
Lo

ca
l Y

iel
d 1

70
(s)

39
89

64
18

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

14
5

Of
fse

t: 0
 (0

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
SB

TL
 an

d 6
:N

BT
, S

tar
t o

f G
re

en

Sp
lits

 an
d P

ha
se

s: 
    

9: 
Me

rid
ian

 R
oa

d &
 S

R 
24

 E
B 

Ra
mp

(s)



H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

10
: M

er
id

ia
n 

R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

20
35

 P
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 22

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
25

0
50

70
0

92
5

0
0

35
0

15
0

Fu
tur

e V
olu

me
 (v

eh
/h)

0
0

0
25

0
50

70
0

92
5

0
0

35
0

15
0

Nu
mb

er
3

8
18

5
2

12
1

6
16

Ini
tia

l Q
 (Q

b)
, v

eh
0

0
0

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

18
63

18
63

0
0

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

27
0

53
74

5
98

4
0

0
37

2
0

Ad
j N

o. 
of 

La
ne

s
1

0
2

2
2

0
0

4
1

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

4
0.9

4
0.9

4
0.9

0
0.9

0
0.9

4
0.9

4
Pe

rce
nt 

He
av

y V
eh

, %
2

2
2

2
2

0
0

2
2

Ca
p, 

ve
h/h

38
4

0
68

6
14

63
24

18
0

0
13

35
33

0
Ar

riv
e O

n G
re

en
0.2

2
0.0

0
0.2

2
0.8

5
1.0

0
0.0

0
0.0

0
0.2

1
0.0

0
Sa

t F
low

, v
eh

/h
17

74
0

31
67

34
42

36
32

0
0

66
69

15
83

Gr
p V

olu
me

(v)
, v

eh
/h

27
0

53
74

5
98

4
0

0
37

2
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
0

15
83

17
21

17
70

0
0

16
02

15
83

Q 
Se

rve
(g

_s
), 

s
1.5

0.0
1.6

6.9
0.0

0.0
0.0

5.9
0.0

Cy
cle

 Q
 C

lea
r(g

_c
), 

s
1.5

0.0
1.6

6.9
0.0

0.0
0.0

5.9
0.0

Pr
op

 In
 La

ne
1.0

0
1.0

0
1.0

0
0.0

0
0.0

0
1.0

0
La

ne
 G

rp
 C

ap
(c)

, v
eh

/h
38

4
0

68
6

14
63

24
18

0
0

13
35

33
0

V/
C 

Ra
tio

(X
)

0.0
7

0.0
0

0.0
8

0.5
1

0.4
1

0.0
0

0.0
0

0.2
8

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
38

4
0

68
6

14
63

24
18

0
0

13
35

33
0

HC
M 

Pl
ato

on
 R

ati
o

1.0
0

1.0
0

1.0
0

2.0
0

2.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Up
str

ea
m 

Fil
ter

(I)
1.0

0
0.0

0
1.0

0
1.0

0
1.0

0
0.0

0
0.0

0
1.0

0
0.0

0
Un

ifo
rm

 D
ela

y (
d)

, s
/ve

h
37

.4
0.0

37
.4

5.7
0.0

0.0
0.0

39
.9

0.0
Inc

r D
ela

y (
d2

), 
s/v

eh
0.4

0.0
0.2

1.3
0.5

0.0
0.0

0.5
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

0.8
0.0

0.7
3.4

0.2
0.0

0.0
2.6

0.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
37

.7
0.0

37
.7

7.0
0.5

0.0
0.0

40
.4

0.0
Ln

Gr
p L

OS
D

D
A

A
D

Ap
pr

oa
ch

 V
ol,

 ve
h/h

80
17

29
37

2
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

37
.7

3.3
40

.4
Ap

pr
oa

ch
 LO

S
D

A
D

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

8
Ph

s D
ur

ati
on

 (G
+Y

+R
c),

 s
88

.0
57

.0
31

.0
32

.0
Ch

an
ge

 P
er

iod
 (Y

+R
c),

 s
6.0

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

82
.0

51
.0

25
.0

26
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

8.9
7.9

3.6
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

13
.4

12
.5

2.0
0.2

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
10

.9
HC

M 
20

10
 LO

S
B

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
10

: M
er

id
ia

n 
R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
20

35
 P

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 24

Ph
as

e N
um

be
r

2
5

6
8

Mo
ve

me
nt

NB
T

NB
L

SB
T

W
BT

L
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
88

57
31

32
Ma

xim
um

 S
pli

t (
%

)
73

.3%
47

.5%
25

.8%
26

.7%
Mi

nim
um

 S
pli

t (
s)

36
10

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
4

Al
l-R

ed
 T

im
e (

s)
2

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
4

Ve
hic

le 
Ex

ten
sio

n (
s)

3
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

3
Tim

e B
efo

re
 R

ed
uc

e (
s)

0
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

0
W

alk
 T

im
e (

s)
5

5
5

Fla
sh

 D
on

t W
alk

 (s
)

25
25

25
Du

al 
En

try
Ye

s
No

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

0
31

0
88

En
d T

im
e (

s)
88

88
31

0
Yi

eld
/F

or
ce

 O
ff (

s)
82

82
25

11
4

Yi
eld

/F
or

ce
 O

ff 1
70

(s)
57

82
0

89
Lo

ca
l S

tar
t T

im
e (

s)
0

31
0

88
Lo

ca
l Y

iel
d (

s)
82

82
25

11
4

Lo
ca

l Y
iel

d 1
70

(s)
57

82
0

89

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

95
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
T 

an
d 6

:S
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

10
: M

er
idi

an
 R

oa
d &

 S
R 

24
 W

B 
Ra

mp
(s)

H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

11
: I

ro
nw

oo
d 

R
oa

d 
&

 S
R

 2
4 

E
B

 R
am

p(
s)

20
35

 P
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 25

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

75
10

00
0

13
50

62
5

0
Fu

tur
e V

olu
me

 (v
eh

/h)
75

10
00

0
13

50
62

5
0

Nu
mb

er
7

14
1

6
2

12
Ini

tia
l Q

 (Q
b)

, v
eh

0
0

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

0
18

63
18

63
0

Ad
j F

low
 R

ate
, v

eh
/h

80
10

64
0

14
36

66
5

0
Ad

j N
o. 

of 
La

ne
s

1
2

0
4

2
0

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

0
0.9

4
0.9

4
0.9

0
Pe

rce
nt 

He
av

y V
eh

, %
2

2
0

2
2

0
Ca

p, 
ve

h/h
10

20
18

21
0

20
83

11
50

0
Ar

riv
e O

n G
re

en
0.5

7
0.5

7
0.0

0
0.3

2
0.6

5
0.0

0
Sa

t F
low

, v
eh

/h
17

74
31

67
0

69
29

37
25

0
Gr

p V
olu

me
(v)

, v
eh

/h
80

10
64

0
14

36
66

5
0

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

74
15

83
0

16
02

17
70

0
Q 

Se
rve

(g
_s

), 
s

2.4
25

.8
0.0

23
.4

12
.6

0.0
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

2.4
25

.8
0.0

23
.4

12
.6

0.0
Pr

op
 In

 La
ne

1.0
0

1.0
0

0.0
0

0.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

10
20

18
21

0
20

83
11

50
0

V/
C 

Ra
tio

(X
)

0.0
8

0.5
8

0.0
0

0.6
9

0.5
8

0.0
0

Av
ail

 C
ap

(c_
a)

, v
eh

/h
10

20
18

21
0

20
83

11
50

0
HC

M 
Pl

ato
on

 R
ati

o
1.0

0
1.0

0
1.0

0
1.0

0
2.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

0.0
0

1.0
0

1.0
0

0.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

11
.3

16
.3

0.0
35

.2
16

.4
0.0

Inc
r D

ela
y (

d2
), 

s/v
eh

0.2
1.4

0.0
1.9

2.1
0.0

Ini
tia

l Q
 D

ela
y(d

3)
,s/

ve
h

0.0
0.0

0.0
0.0

0.0
0.0

%
ile

 B
ac

kO
fQ

(5
0%

),v
eh

/ln
1.2

11
.6

0.0
10

.6
6.4

0.0
Ln

Gr
p D

ela
y(d

),s
/ve

h
11

.5
17

.7
0.0

37
.1

18
.5

0.0
Ln

Gr
p L

OS
B

B
D

B
Ap

pr
oa

ch
 V

ol,
 ve

h/h
11

44
14

36
66

5
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

17
.3

37
.1

18
.5

Ap
pr

oa
ch

 LO
S

B
D

B

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

4
6

Ph
s D

ur
ati

on
 (G

+Y
+R

c),
 s

45
.0

75
.0

45
.0

Ch
an

ge
 P

er
iod

 (Y
+R

c),
 s

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

39
.0

69
.0

39
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
14

.6
27

.8
25

.4
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

15
.6

5.5
10

.2

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
26

.3
HC

M 
20

10
 LO

S
C

No
tes

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
11

: I
ro

nw
oo

d 
R

oa
d 

&
 S

R
 2

4 
E

B
 R

am
p(

s)
20

35
 P

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 27

Ph
as

e N
um

be
r

2
4

6
Mo

ve
me

nt
SB

T
EB

L
NB

T
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
45

75
45

Ma
xim

um
 S

pli
t (

%
)

37
.5%

62
.5%

37
.5%

Mi
nim

um
 S

pli
t (

s)
36

36
36

Ye
llo

w 
Tim

e (
s)

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

W
alk

 T
im

e (
s)

5
5

5
Fla

sh
 D

on
t W

alk
 (s

)
25

25
25

Du
al 

En
try

Ye
s

Ye
s

Ye
s

Inh
ibi

t M
ax

Ye
s

Ye
s

Ye
s

St
ar

t T
im

e (
s)

0
45

0
En

d T
im

e (
s)

45
0

45
Yi

eld
/F

or
ce

 O
ff (

s)
39

11
4

39
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

14
89

14
Lo

ca
l S

tar
t T

im
e (

s)
0

45
0

Lo
ca

l Y
iel

d (
s)

39
11

4
39

Lo
ca

l Y
iel

d 1
70

(s)
14

89
14

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

75
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

SB
T 

an
d 6

:N
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

11
: Ir

on
wo

od
 R

oa
d &

 S
R 

24
 E

B 
Ra

mp
(s)



H
C

M
 2

01
0 

S
ig

na
liz

ed
 In

te
rs

ec
tio

n 
S

um
m

ar
y

12
: I

ro
nw

oo
d 

R
oa

d 
&

 S
R

 2
4 

W
B

 R
am

p(
s)

20
35

 P
M.

sy
n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 28

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

42
5

92
5

65
0

50
Fu

tur
e V

olu
me

 (v
eh

/h)
0

0
42

5
92

5
65

0
50

Nu
mb

er
5

2
6

16
Ini

tia
l Q

 (Q
b)

, v
eh

0
0

0
0

Pe
d-

Bi
ke

 A
dj(

A_
pb

T)
1.0

0
1.0

0
Pa

rki
ng

 B
us

, A
dj

1.0
0

1.0
0

1.0
0

1.0
0

Ad
j S

at 
Flo

w,
 ve

h/h
/ln

18
63

18
63

18
63

18
63

Ad
j F

low
 R

ate
, v

eh
/h

45
2

98
4

69
1

53
Ad

j N
o. 

of 
La

ne
s

2
2

2
1

Pe
ak

 H
ou

r F
ac

tor
0.9

4
0.9

4
0.9

4
0.9

4
Pe

rce
nt 

He
av

y V
eh

, %
2

2
2

2
Ca

p, 
ve

h/h
17

97
33

62
21

83
97

6
Ar

riv
e O

n G
re

en
0.5

7
1.0

0
0.6

2
0.6

2
Sa

t F
low

, v
eh

/h
34

42
36

32
36

32
15

83
Gr

p V
olu

me
(v)

, v
eh

/h
45

2
98

4
69

1
53

Gr
p S

at 
Flo

w(
s),

ve
h/h

/ln
17

21
17

70
17

70
15

83
Q 

Se
rve

(g
_s

), 
s

0.0
0.0

11
.2

1.6
Cy

cle
 Q

 C
lea

r(g
_c

), 
s

0.0
0.0

11
.2

1.6
Pr

op
 In

 La
ne

1.0
0

1.0
0

La
ne

 G
rp

 C
ap

(c)
, v

eh
/h

17
97

33
62

21
83

97
6

V/
C 

Ra
tio

(X
)

0.2
5

0.2
9

0.3
2

0.0
5

Av
ail

 C
ap

(c_
a)

, v
eh

/h
17

97
33

62
21

83
97

6
HC

M 
Pl

ato
on

 R
ati

o
2.0

0
2.0

0
1.0

0
1.0

0
Up

str
ea

m 
Fil

ter
(I)

1.0
0

1.0
0

1.0
0

1.0
0

Un
ifo

rm
 D

ela
y (

d)
, s

/ve
h

2.0
0.0

11
.0

9.1
Inc

r D
ela

y (
d2

), 
s/v

eh
0.3

0.2
0.4

0.1
Ini

tia
l Q

 D
ela

y(d
3)

,s/
ve

h
0.0

0.0
0.0

0.0
%

ile
 B

ac
kO

fQ
(5

0%
),v

eh
/ln

1.3
0.1

5.5
0.7

Ln
Gr

p D
ela

y(d
),s

/ve
h

2.3
0.2

11
.3

9.2
Ln

Gr
p L

OS
A

A
B

A
Ap

pr
oa

ch
 V

ol,
 ve

h/h
14

36
74

4
Ap

pr
oa

ch
 D

ela
y, 

s/v
eh

0.9
11

.2
Ap

pr
oa

ch
 LO

S
A

B

Tim
er

1
2

3
4

5
6

7
8

As
sig

ne
d P

hs
2

5
6

Ph
s D

ur
ati

on
 (G

+Y
+R

c),
 s

12
0.0

40
.0

80
.0

Ch
an

ge
 P

er
iod

 (Y
+R

c),
 s

6.0
6.0

6.0
Ma

x G
re

en
 S

ett
ing

 (G
ma

x),
 s

11
4.0

34
.0

74
.0

Ma
x Q

 C
lea

r T
im

e (
g_

c+
I1)

, s
2.0

2.0
13

.2
Gr

ee
n E

xt 
Tim

e (
p_

c),
 s

10
.8

9.7
5.1

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

10
 C

trl 
De

lay
4.4

HC
M 

20
10

 LO
S

A

Ti
m

in
g 

R
ep

or
t, 

S
or

te
d 

B
y 

P
ha

se
12

: I
ro

nw
oo

d 
R

oa
d 

&
 S

R
 2

4 
W

B
 R

am
p(

s)
20

35
 P

M.
sy

n

Ci
vT

ec
h

Sy
nc

hr
o 9

 R
ep

or
t

8/1
9/2

01
6

Pa
ge

 29

Ph
as

e N
um

be
r

2
5

6
Mo

ve
me

nt
NB

TL
NB

L
SB

T
Le

ad
/La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
xim

um
 S

pli
t (

s)
12

0
40

80
Ma

xim
um

 S
pli

t (
%

)
10

0.0
%

33
.3%

66
.7%

Mi
nim

um
 S

pli
t (

s)
36

10
36

Ye
llo

w 
Tim

e (
s)

4
4

4
Al

l-R
ed

 T
im

e (
s)

2
2

2
Mi

nim
um

 In
itia

l (s
)

4
4

4
Ve

hic
le 

Ex
ten

sio
n (

s)
3

3
3

Mi
nim

um
 G

ap
 (s

)
3

3
3

Tim
e B

efo
re

 R
ed

uc
e (

s)
0

0
0

Tim
e T

o R
ed

uc
e (

s)
0

0
0

W
alk

 T
im

e (
s)

5
5

Fla
sh

 D
on

t W
alk

 (s
)

25
25

Du
al 

En
try

Ye
s

No
Ye

s
Inh

ibi
t M

ax
Ye

s
Ye

s
Ye

s
St

ar
t T

im
e (

s)
0

80
0

En
d T

im
e (

s)
0

0
80

Yi
eld

/F
or

ce
 O

ff (
s)

11
4

11
4

74
Yi

eld
/F

or
ce

 O
ff 1

70
(s)

89
11

4
49

Lo
ca

l S
tar

t T
im

e (
s)

0
80

0
Lo

ca
l Y

iel
d (

s)
11

4
11

4
74

Lo
ca

l Y
iel

d 1
70

(s)
89

11
4

49

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th

12
0

Co
ntr

ol 
Ty

pe
Pr

eti
me

d
Na

tur
al 

Cy
cle

50
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
TL

 an
d 6

:S
BT

, S
tar

t o
f G

re
en

Sp
lits

 an
d P

ha
se

s: 
    

12
: Ir

on
wo

od
 R

oa
d &

 S
R 

24
 W

B 
Ra

mp
(s)



 
 
 
 
 
 
 
 
 
 

FINAL DESIGN CONCEPT REPORT  
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M E M O R A N D U M 

TO:  Sam Elters, Parsons DATE:  02/09/16  

FROM:  Sohila Bemanian, Parsons PHONE:  (775) 297-6515 

SUBJECT: State Route 24 Interim- Pavement Design –Rev.1 

______________________________________________________________________________ 

This intent of this memorandum is to provide recommendations on the selection of the 
preferred alternative based on the life cycle cost analysis (LCCA) for State Route (SR) 
24 Interim Project.   

Introduction

The pavement design for SR 24 Interim Project used the following information for
the analysis:

• Final Design Concept Report (DCR) Vol. 1 (April 2011)

• Traffic Analysis Report dated January 2016 provided by CivTech

• ADOT’s Preliminary Engineering and Design Manual (Third Edition 1989)

• Development of a Traffic Data Input System in Arizona for the MEPDG
(October 2013)

• The American Association of State Highway and Transportation Officials
(AASHTO) 93 Design Guide

• DARWin 3.1 Software

Pavement Design

The design inputs used to calculate pavement thicknesses are presented in Table1.
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Table 1:  Pavement Design Inputs for DARWin 3.1 

Subgrade

Based on the review of DCR report, the subgrade materials along the project alignment 
generally consist of predominantly finer-grained, moderately firm to hard, lenticular 
alluvial deposits containing varying proportions of sand, silt, clay, and gravel.  The finer 
grained silty and clayey deposits vary from low to medium in plasticity whereas the 
cleaner sand with gravel layers is typically non-plastic.    

It is assumed that an average of 24” of embankment fill will be used throughout the 
project.  The embankment fill is assumed to be classified as Soil A7-6 with modulus 
value of 13,000 psi.  

Traffic Loading-18-kip Equivalent Single Axle Loading (ESALs)

The traffic information provided by CivTech is presented in Table 2.  Since Option A has 
higher traffic than Option B, this option was used to calculate the 10-year, 20-year, and 
30-year ESALs.    
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The design ESALs was based on traffic from SR 24 Ellsworth Road to Signal Butte Road.   

EB AADT WB AADT Total ADT 
1 SR 24 Loop 202 to Ellsworth Road 41388 42609
2 SR 24 Ellsworth Road to Williams Field Road 15111 16203 31,314            
3 SR 24 Williams Field Road to Signal Butte Road 15111 16203 31,314            
4 SR 24 Signal Butte Road to Meridian Road 9099 9624 18,723            
5 SR 24 Meridian Road to Ironwood Drive 9099 9624 18,723            

ID SR 24 Segment

2025 Option A

 
 

The following assumptions were used to calculate the 10-yr., 20-yr., and 30-yr. ESALs.    

 

Parameters  Value Additional Input 

Growth 
Factor 

4.60%  

%Truck  7%  

Light Truck 5% 0.8 (ESAL/ Truck)  

Heavy 
Truck  

2%  1.2 (ESAL/ Truck) 

The calculated 10, 20, and 30 year ESALs are 4,394,712, 11,38349, and 21,583,996 
respectively. See Attachment A for ESALs Calculations.  

 

 New Pavement Thickness Design 

 
The following alternatives were analyzed for the project and life-cycle cost analysis (LCCA).   
 

• 10-year Flexible Pavement followed by 30-yr. JPCP for the Ultimate Configurations  
• 20-year Flexible Pavement followed by 30-yr. JPCP for the Ultimate Configurations 
• 30-year Rigid Pavement 

 
Pavement sections were designed using DARWin software and design input values from Table 1 (See 
Attachment A for design outputs). Table 3 present the calculated thicknesses.    
 
 

Table 3:  Pavement Thickness for Alternatives 

AR-ACFC (Asphalt rubber –asphalt friction course) 
HMA-Hotmix asphalt  
AB-Aggregate Base-Class II     
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Life Cycle Cost Analysis

A LCCA was conducted to determine the preferred pavement alternative based on the 
lowest LCCA.  The LCCA analyses are in Attachment B.   A summary of LCCA results 
are presented in Table 4.  

Table 4:  Summary of Pavement Alternative Initial Costs and LCCA 

Initial Cost (per 
lane-mile)  LCCA (per lane-mile) 

Preferred 
Option based 

on LCCA 

Option1: 30-year JPCP $337,660.55 $386,179.40 #1 
Option 2:  10-year HMA $243,078.99 $497,622.20 #3 
Option 3:  20-year HMA $289,833.59 $494,909.50 #2 

A ten year flexible pavement section provides the lowest initial construction cost, however it has 
the highest LCCA.  The 30-year JPCP provides the lowest LCCA and has the highest initial cost.    

Recommendations

Due to uncertainty about the construction timing of Ultimate Configurations, it is recommended 
to use a 30-year JPCP that will optimize available agency resources, while minimizing user cost.  

The following considerations are suggested to reduce initial cost to allow for use of 30-yr. JPCP: 

1) Use MEPDG for pavement design analysis to reduce JPCP thickness design.  Based
on our experience with running this program, the proposed thickness can be reduced
by 1.5” to 2”.

2) Place reduced HMA shoulder for the interim project
3) Use reduced HMA for cross roads and ramps
4) Consider not using AR-ACFC on the HMA section
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Attachment A:  Design Output 
.   
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Page 1

1993 AASHTO Pavement Design

DARWin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Parsons 

Flexible Structural Design Module SR

24 from Ellsworth to Signal Butte Road - 0 Year Design

Flexible Structural Design

18-kip ESALs Over Initial Performance Period 4,684,105 
Initial Serviceability 4.2 
Terminal Serviceability 2.8 
Reliability Level 99 %
Overall Standard Deviation 0.35 
Roadbed Soil Resilient Modulus 13,000 psi
Stage Construction 1 

Calculated Design Structural Number 4.16 in

Simple ESAL Calculation

Performance Period (years) 10 
Two-Way Traffic (ADT) 31,314 
Number of Lanes in Design Direction 2 
Percent of All Trucks in Design Lane 100 %
Percent Trucks in Design Direction 50 %
Percent Heavy Trucks (of ADT) FHWA Class 5 or Greater - %
Average Initial Truck Factor (ESALs/truck) - 
Annual Truck Factor Growth Rate - %
Annual Truck Volume Growth Rate - %
Growth Simple 

Total Calculated Cumulative ESALs - *

*Note: This value is not represented by the inputs or an error occurred in calculation.

Rigorous ESAL Calculation

Performance Period (years) 10 
Two-Way Traffic (ADT) 31,314 
Number of Lanes in Design Direction 2 
Percent of All Trucks in Design Lane 100 %
Percent Trucks in Design Direction 50 %

Vehicle
Class

Percent
of

ADT

Annual
%

Growth

Average Initial
Truck Factor

(ESALs/
Truck)

Annual %
Growth in

Truck
Factor

Accumulated
18-kip ESALs

over Performance
Period

1 93 4.6 0.0008 1 53,827
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Page 2

Vehicle
Class

Percent
of

ADT

Annual
%

Growth

Average Initial
Truck Factor

(ESALs/
Truck)

Annual %
Growth in

Truck
Factor

Accumulated
18-kip ESALs

over Performance
Period

5 5 4.6 0.8 1 2,893,924
7 2 4.6 1.2 1 1,736,354

Total 100 - - - 4,684,105

Growth Simple 

Total Calculated Cumulative ESALs 4,684,105 

Layered Thickness Design

Thickness precision Nearest 0.5 in

Layer Material Description

Struct
Coef.
(Ai)

Drain
Coef.
(Mi)

Spec
Thickness
(Di)(in)

Min
Thickness
(Di)(in)

Elastic
Modulus

(psi)
Width

(ft)

Calculated
Thickness

(in)
Calculated

SN (in)
1 HMA 0.44 1 - - 400,000 - 7.00 3.08
2 GBC 0.14 1 - - 28,000 - 8.00 1.12

Total - - - - - - - 15.00 4.20
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Page 1

1993 AASHTO Pavement Design

DARWin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Parsons 

Flexible Structural Design Module

SR 24 from Ellsworth to Signal Butte Road -20 Year Design

Flexible Structural Design

18-kip ESALs Over Initial Performance Period 11,765,226 
Initial Serviceability 4.2 
Terminal Serviceability 2.8 
Reliability Level 99 %
Overall Standard Deviation 0.35 
Roadbed Soil Resilient Modulus 13,000 psi
Stage Construction 1 

Calculated Design Structural Number 4.82 in

Simple ESAL Calculation

Performance Period (years) 20 
Two-Way Traffic (ADT) 31,314 
Number of Lanes in Design Direction 2 
Percent of All Trucks in Design Lane 100 %
Percent Trucks in Design Direction 50 %
Percent Heavy Trucks (of ADT) FHWA Class 5 or Greater - %
Average Initial Truck Factor (ESALs/truck) - 
Annual Truck Factor Growth Rate - %
Annual Truck Volume Growth Rate - %
Growth Simple 

Total Calculated Cumulative ESALs - *

*Note: This value is not represented by the inputs or an error occurred in calculation.

Rigorous ESAL Calculation

Performance Period (years) 20 
Two-Way Traffic (ADT) 31,314 
Number of Lanes in Design Direction 2 
Percent of All Trucks in Design Lane 100 %
Percent Trucks in Design Direction 50 %

Vehicle
Class

Percent
of

ADT

Annual
%

Growth

Average Initial
Truck Factor

(ESALs/
Truck)

Annual %
Growth in

Truck
Factor

Accumulated
18-kip ESALs

over Performance
Period

1 93 4.6 0.0008 1 135,199

8 of 16

APPENDIX F
PAVEMENT MEMO



Page 2

Vehicle
Class

Percent
of

ADT

Annual
%

Growth

Average Initial
Truck Factor

(ESALs/
Truck)

Annual %
Growth in

Truck
Factor

Accumulated
18-kip ESALs

over Performance
Period

5 5 4.6 0.8 1 7,268,767
7 2 4.6 1.2 1 4,361,260

Total 100 - - - 11,765,226

Growth Simple 

Total Calculated Cumulative ESALs 11,765,226 

Layered Thickness Design

Thickness precision Nearest 0.5 in

Layer Material Description

Struct
Coef.
(Ai)

Drain
Coef.
(Mi)

Spec
Thickness
(Di)(in)

Min
Thickness
(Di)(in)

Elastic
Modulus

(psi)
Width

(ft)

Calculated
Thickness

(in)
Calculated

SN (in)
1 HMA 0.44 1 - - 400,000 - 8.50 3.74
2 GBC 0.14 1 - - 28,000 - 9.00 1.26

Total - - - - - - - 17.50 5.00
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Page 1

1993 AASHTO Pavement Design

DARWin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Parsons 

Rigid Structural Design Module

SR-24 from Ellsworth to Signal Butte Road 30-yr. Design

Rigid Structural Design

Pavement Type JPCP 
18-kip ESALs Over Initial Performance Period 21,583,996 
Initial Serviceability 4.2 
Terminal Serviceability 2.8 
28-day Mean PCC Modulus of Rupture 670 psi
28-day Mean Elastic Modulus of Slab 4,000,000 psi
Mean Effective k-value 613 psi/in
Reliability Level 99 %
Overall Standard Deviation 0.25 
Load Transfer Coefficient, J 2.8 
Overall Drainage Coefficient, Cd 1 

Calculated Design Thickness 10.67 in

Effective Modulus of Subgrade Reaction

Period Description

Roadbed Soil
Resilient

Modulus (psi)

Base Elastic
Modulus

(psi)
1 - 13,000 28,000

Base Type Agg.Base 
Base Thickness 4 in
Depth to Bedrock 20 ft
Projected Slab Thickness 9 in
Loss of Support Category 0 

Effective Modulus of Subgrade Reaction 613 psi/in

Simple ESAL Calculation

Performance Period (years) 30 
Two-Way Traffic (ADT) 31,314 
Number of Lanes in Design Direction 2 
Percent of All Trucks in Design Lane 100 %
Percent Trucks in Design Direction 50 %
Percent Heavy Trucks (of ADT) FHWA Class 5 or Greater - %
Average Initial Truck Factor (ESALs/truck) - 
Annual Truck Factor Growth Rate - %
Annual Truck Volume Growth Rate - %
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Page 2

Growth Simple 

Total Calculated Cumulative ESALs - *

*Note: This value is not represented by the inputs or an error occurred in calculation.

Rigorous ESAL Calculation

Performance Period (years) 30 
Two-Way Traffic (ADT) 31,314 
Number of Lanes in Design Direction 2 
Percent of All Trucks in Design Lane 100 %
Percent Trucks in Design Direction 50 %

Vehicle
Class

Percent
of

ADT

Annual
%

Growth

Average Initial
Truck Factor

(ESALs/
Truck)

Annual %
Growth in

Truck
Factor

Accumulated
18-kip ESALs

over Performance
Period

1 93 4.6 0.0008 1 248,031
5 5 4.6 0.8 1 13,334,978
9 2 4.6 1.2 1 8,000,987

Total 100 - - - 21,583,996

Growth Simple 

Total Calculated Cumulative ESALs 21,583,996 
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Attachment B:  Life Cycle Cost Analysis 
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ITEM NO ITEM DESCRIPTION UNIT MEASURE UNIT PRICE
2020029 REMOVAL OF ASPHALTIC CONCRETE PAVEMENT SQ.YD. $4.00
2020081 REMOVAL OF BITUMOUS PAVEMENT (MILLING)(1”) SQ.YD. $2.00
3030022 AGGREGATE BASE, CLASS 2 CU.YD. $23.00
4010010 PORTLAND CEMENT CONCRETE PAVEMENT(10”) SQ.YD. $39.00
4010011 PORTLAND CEMENT CONCRETE PAVEMENT(11”) SQ.YD. $40.00
4010013 PORTLAND CEMENT CONCRETE PAVEMENT(13”) SQ.YD. $43.00
4010040 PORTLAND CEMENT CONCRETE PAVEMENT (REINFORCED) (10”) SQ.YD $100.00
4040111 BITUMINOUS TACK COAT TON $500.00
4040116 APPLY BITUMINOUS TACK COAT HOUR $160.00
4040125 FOG COAT TON $600.00 6.6% and 1.6 % were derived from amec cost estimate 
4040163 BLOTTER MATERIAL TON $21.00
4040262 ASPHALT BINDER (PG64-16) TON $600.00 0.065574 $39.34 Total Base Mix Unit Price
4060021 ASPHALTIC CONCRETE (BASEMIX) TON $35.00 $75.82
4060027 MINERAL ADMIXTURE (FOR BASEMIX) TON $90.00 0.016393 $1.48
4090006 ASPHALTIC CONCRETE (MISCELLANEOUS STRUCTRAL – SPECIAL MIX) TON $65.00
4140040 ASPHALT CONCRETE FRICTION COURSE (ASPHALT-RUBBER) TON $35.00 Total ACFC Unit Price
4140042 ASPHALT RUBBER MATERIAL ( FOR AR-ACFC) TON $740.00 0.090063 $66.65 $102.46
4140044 MINERAL ADMIXTURE (FOR AR-ACFC) TON $90.00 0.009034 $0.81

9% and 0.9% of AR-ACFC anf mineral Admixture were derived from

PAVEMENT STRUCTURE COST ESTIMATE
SR 24 – SR 202L to Ellsworth Road
TRACS No. MA 024 000 H6867 01C
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1 Cubic yard 1.9 Tons.
LCCA done for One lane Mile 7040 SQ.YD.

Discount rate 4 %

1.0" AR-ACFC $38,069.44
6" Asphalt Concrete (Base Mix) 
(Includes binder & mineral filler)

$169,027.32

8.0" Aggregate Base, Class 2 $35,982.22
0 1.0000 Total $243,078.99 $243,078.99

10 0.6756 Remove existing HMA $28,160.00 $19,023.89
10 0.6756 Reconst. with New JPCP $319,669.44 $215,957.22

15 0.5553
15 0.5553
15 0.5553

20 0.4564
20 0.4564
20 0.4564

25 0.3751 1" Mill AR-ACFC $14,080.00 $5,281.64
25 0.3751 1" Placement AR-ACFC $38,069.44 $14,280.49
25 0.3751
30 0.3083

$497,622.2

Strategy Initial Cost LCCA Prefered Option 

Option 1 $243,079 $497,622 #2

Option 2 $289,834 $494,910 #3

Option 3 $337,661 $386,179 #1

1) Use Option 3 - lowest Life cycle cost

Net Present Worth (NPW) 

Option 1 - 10-yrs. (HMA with Agg. Base) 
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1 Cubic yard 1.9 Tons.
LCCA done for One lane Mile 7040 SQ.YD.

Discount rate 4 %

1.0" AR-ACFC $38,069.44
7.5" Asphalt Concrete (Base Mix) 
(Includes binder & mineral filler)

$211,284.15

9.0" Aggregate Base, Class 2 $40,480.00
0 1.0000 Total $289,833.59 $289,833.59

10 0.6756
10 0.6756

15 0.5553
15 0.5553 1" Mill AR-ACFC $14,080.00 $7,818.12
15 0.5553 1" Placement AR-ACFC $38,069.44 $21,138.61

20 0.4564 Remove existing HMA $28,160.00 $12,851.86
20 0.4564 Reconst. with New JPCP $319,669.44 $145,892.96
20 0.4564 1" Placement AR-ACFC $38,069.44 $17,374.40

25 0.3751
25 0.3751
25 0.3751
30 0.3083

$494,909.5

Strategy Initial Cost 

Option 1 $243,079

Option 2 $289,834

Option 3 $337,661

1) Use Option 3 - lowest Life cycle cost

Option 2 - 20yrs. (HMA with Agg. Base) 

Net Present Worth (NPW)
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1 Cubic yard 1.9 Tons.
LCCA done for One lane Mile 7040 SQ.YD.

Discount rate 4 %

1.0" AR-ACFC $38,069.44

11" JPCP $281,600.00

4.0" Aggregate Base, Class 2 $17,991.11
0 1.0000 Total $337,660.55 $337,660.55

10 0.6756
10 0.6756

15 0.5553 1" Mill AR-ACFC $14,080.00 $7,818.12
15 0.5553 1" Placement AR-ACFC $38,069.44 $21,138.61
15 0.5553

20 0.4564
20 0.4564
20 0.4564

25 0.3751 1" Mill AR-ACFC $14,080.00 $5,281.64
25 0.3751 1" Placement AR-ACFC $38,069.44 $14,280.49
25 0.3751
30 0.3083

$386,179.4

Strategy Initial Cost 

Option 1 $243,079

Option 2 $289,834

Option 3 $337,661

1) Use Option 3 - lowest Life cycle cost

Option 3 - 30yrs. (JPCP with Agg. Base) 

Net Present Worth (NPW)
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