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1.0 INTRODUCTION 

 

1.1 General Background and Project Location 

The proposed Development Unit 5 East (DU 5E) is anticipated to be an approximate 82-

acre Development Unit (DU) within the 3,151-acre Eastmark master planned community 

in the City of Mesa, Arizona (City).  It is a Planned Community District (PCD) which is a 

mixed-use development that will include single-family residential, multi-family 

residential, urban mixed-use, commercial mixed-use, industrial, office, hotel, resort, golf, 

various community uses, and open spaces. 

 

This Master Drainage Report has been prepared in accordance with Wood, Patel & 

Associates, Inc.’s (Wood/Patel’s) understanding of the City and the Flood Control 

District of Maricopa County (FCDMC) drainage requirements. 

 

The Site is located within a portion of Section 14 of Township 1 South, Range 7 East, of 

the Gila and Salt River Meridian.  The Site is bounded by Elliot Road to the north, future 

Development Unit 6 North on the east, and future Development Unit 5 on the south and 

west (refer to Plate 1 – Vicinity Map). 

 

The Site consists of multiple automotive test tracks and undisturbed desert.  The Site was 

previously used by General Motors as a desert automobile testing facility.  The majority 

of the Site is surrounded by automotive test tracks and/or undisturbed desert along the 

eastern, western, and southern boundaries.  The northern boundary is bordered by Elliot 

Road, an existing detention basin, and undeveloped desert. The Powerline Floodway is a 

major FCDMC facility that provides conveyance of discharge from the Powerline Flood 

Retarding Structures, approximately three miles east of the Site, and drainage conveyance 

for stormwater runoff for areas adjacent to the channel.  Ultimately, the flow is conveyed 

to the East Maricopa Floodway (EMF) west of the Site. 

 

1.2 Scope of the DU 5E Master Drainage Report 

The DU 5E Master Drainage Report was prepared to support the development of 

approximately 82 acres of industrial land use.  The drainage analysis is consistent with 

procedures and standards of the City of Mesa and the Flood Control District of Maricopa 

County.  The proposed drainage plan provides an outline for the required major drainage 



 

 2 Master Drainage Report 

for Development Unit  5E 

at Eastmark 
WP# 144173 

facilities for storage and conveyance of storm water runoff for the development of DU 5E 

at Eastmark.  Updates to the Master Drainage Report may be required if significant 

changes are made to the land uses and assumptions utilized to prepare this report. 

 

1.3 Construction Phasing 

It is anticipated that construction of the DU 5E drainage infrastructure will be constructed 

simultaneously; therefore, there are no individual phases.   

 



 

 3 Master Drainage Report 

for Development Unit  5E 

at Eastmark 
WP# 144173 

2.0 DESCRIPTION OF STUDY AREA 

2.1 Existing Soil Conditions 

According to the Natural Resources Conservation Service’s Soil Survey, Eastmark is 

located within the Aguila-Carefree soil survey area.  The majority of the surface soils 

onsite are classified as sandy loam, clay loam, or loam.  Refer to Plate 2 – Soils Map and 

Appendix A – Proposed Condition Data and Hydrology for information pertaining to 

existing soil conditions. 

 

2.2 Rainfall Seasons 

There are two distinct rainfall seasons associated with the desert southwest corresponding 

to the project area.  The first season occurs during the winter months, from November to 

March, when the area is subjected to occasional storms from the Pacific Ocean.  While 

classified as a rainfall season, there can be long periods where there can be little or no 

precipitation.  Generally, storms occurring during the winter rainfall season are classified 

as being long-duration, low-intensity storms. 

 

The second rainfall period occurs during the summer months, from June through August, 

and is commonly referred to as the Monsoon Season.  During this season, Arizona is 

subjected to widespread thunderstorm activity, whose moisture supply originates both in 

the Gulf of Mexico and along Mexico’s west coast.  These thunderstorms are typically 

classified as being short-duration, high-intensity storms, with extreme variability per 

location. 

 

2.3 FEMA Flood Insurance Rate Map (FIRM) 

The Maricopa County, Arizona and Incorporated Areas Flood Insurance Rate Map 

(FIRM) Panel Number 04013C2760L  indicates area beyond the eastern map boundary is 

within Zone “D”.  The FEMA website indicates this area is within the Maricopa County, 

Arizona and Incorporated Areas Flood Insurance Rate Map (FIRM) Panel Number 

04013C2780L.  The FEMA website shows the panel as not printed and does not indicate 

a flood zone designation.  Based on the Zone “D” markings on Panel Number 

04013C2760L, and previously-mapped Panel Number 04013CIND0A, dated September 

30, 2005, DU 5E lies within Panel Number 04013C2780L, and is believed to be within a 

FEMA Zone “D”. 
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Zone “D” is defined by FEMA as follows: 

“Areas in which flood hazards are undetermined.” 

 

Refer to Plate 3 – Flood Insurance Rate Map for an illustration. 

 

2.4 Section 404 Jurisdictional Areas 

A Jurisdictional Delineation has been completed by the U.S. Army Corps of Engineers 

(Corps) for Eastmark.  A portion of the Powerline Floodway Channel and a small wash 

have been designated as Jurisdictional, and lie south of the DU 5E boundary.  Refer to 

Plate 4 – Section 404 Jurisdictional Delineation Map for the locations of Jurisdictional 

areas.  There are no proposed disturbances within DU 5E. 

 

2.5 Master Drainage Report Update for Eastmark 

The Master Drainage Report Update for Eastmark, prepared by Wood/Patel and dated 

December 16, 2013, was approved by the City of Mesa.  The Master Drainage Report 

Update for Eastmark, prepared by Wood/Patel and dated April 15, 2014 was submitted to 

the City of Mesa for review and re-approval to incorporate development changes for DU 

3/4.  Additionally, the Master Drainage Report Update for Eastmark, prepared by 

Wood/Patel and dated April 24, 2014, was submitted to the City of Mesa for review and 

re-approval to incorporate development changes for DU 5E, and has set the drainage 

criteria for the Site.  The report includes a pre-developed condition HEC-1 model 

(MGPEX.DAT), as well as a full build-out model (EMDU5E.DAT), which are modified 

versions of the current flood control district area drainage master plan models.  The East 

Mesa Area Drainage Master Plan (ADMP), prepared in 1998 by Dibble & Associates, 

Inc. and Hoskin Ryan Consultants, Inc., is a regional drainage study prepared for the 

FCDMC.  

 

Eastmark is located in the eastern portion of the study, which is bound by the Flood 

Retarding Structure (FRS) in Pinal County to the east and the EMF to the west.  In 

general, the area drains northeast to southwest, and outlets into the EMF.  The ADMP 

sets the regional drainage constraints for facilities within the study area of Eastmark.  The 

full build-out model was utilized to verify the development of Eastmark does not 

negatively impact any drainage infrastructure downstream. 
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3.0 EXISTING DRAINAGE CONDITION 

 

3.1 Existing Drainage Plan 

The Site generally slopes in a southwesterly direction at approximately 0.5 to 1 percent.  

The peak elevation within the Site is 1,447 feet mean sea level (MSL), located at the 

northeast corner of the Site.  The lowest elevation within the Site is approximately 1,432 

feet MSL, located at the southwest corner of the Site. The Site is covered with typical 

Sonoran Desert vegetation, including mesquite trees, saguaro cactus, creosote, etc. 

 

The pre-developed Eastmark hydrology was made up of one sub-basin which drains west 

to southwest into Ellsworth Road and the Powerline Floodway.  This has been modeled 

accordingly within the current 100-year, 24-hour FCDMC model and the Master 

Drainage Report model.  DU 5E is made up of one sub-basin which drains west to 

southwest to another portion of DU 5, which is currently undeveloped. Proposed 100-

year, 24-hour retention for DU 5E will decrease the runoff volume and peak flow 

produced on the Site. 

 

3.1.1  Northern Boundary 

Currently, runoff along the northern boundary is collected within a large diameter 

storm drain system south of Elliot Road.  The storm drain begins approximately 

250 feet east of DU 5E.  The storm drain is the outlet for two (2) existing 

drainage channels.  The first channel extends north to an existing wash from 

Elliot Road.  The channel collects runoff from the wash and a portion discharges 

into the Elliot Road storm drain.  The second channel extends east from an 

existing depressed drainage catchment at the beginning of the storm drain to the 

existing industrial building site west of Signal Butte Road, and collects roadway 

storm water runoff.  It is Wood/Patel’s understanding the industrial building site 

retains Elliot Road half-street runoff adjacent to that property. 

 

The Elliot Storm Drain has existing 18-inch plugged laterals extending north 

toward Elliot Road.  These storm drain laterals were installed to convey future 

storm water runoff from Elliot Road when full-street improvements are 

constructed.  The existing large-diameter storm drain does not allow for future 

storm drain crossings from Elliot Road to Eastmark; therefore, retention for the 
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south half-street of Elliot Road is not required for the adjacent portions of 

Eastmark, including DU 5E, since flow was accounted for with the design and 

sizing of the storm drain.  Additionally, an existing detention basin, located north 

of Elliot Road, detains runoff from offsite washes. 

 

3.1.2  Eastern Boundary 

An existing industrial site at the southwest corner of Signal Butte Road and Elliot 

Road self-retains for the 100-year, 2-hour storm event.  During the 100-year, 24-

hour storm event, flow in excess of the existing retention capacity will overtop to 

the undeveloped land to the west, and east of DU 5E.  The undeveloped land 

includes raised berms and depressions that self-retain a portion of the storm water 

runoff.  Storm water that is not retained drains west and impacts the eastern 

boundary of DU 5E.  A temporary berm and/or swale is required to collect the 

offsite flow and divert it south and then west around DU 5E, until the area to the 

east is developed with retention.  

 

A large depressed area on the north end of DU 5E is bisected by the eastern 

boundary.  The depression shall be filled with the development of DU 5E to 

allow the area to drain within 36 hours for vector control, to meet Maricopa 

County and City of Mesa drainage requirements. 

 

3.1.3 Western Boundary 

The western boundary is not impacted by any offsite flows entering the Site. 

 

3.1.4 Southern Boundary 

A portion of the southern boundary is impacted by offsite flow southeast of DU 

5E.  A temporary berm and/or swale is required to collect the offsite flow and 

divert it west around DU 5E until the area to the south and east is developed with 

retention. 
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4.0 PROPOSED DRAINAGE CONDITION 

 

4.1  Proposed Drainage Plan 

The drainage concept for DU 5E is to route offsite flows around the Site and direct onsite 

storm water runoff to retention basins for storage.  Offsite runoff impacting the eastern 

and southern boundaries will be collected and conveyed with proposed temporary berms 

and/or swales to the west and discharged to the existing undeveloped land within 

Eastmark, southwest of DU 5E.  Onsite retention basins shall be sized to store runoff 

from the 100-year, 24-hour storm event utilizing a precipitation depth equal to 3.51 

inches or greater, in accordance with NOAA Atlas 14 to maintain peak flows and runoff 

volumes leaving the Eastmark at or below pre-development levels. 

 

Onsite runoff will be collected in roadways for overland flow conveyance to localized 

retention basins.  Where street capacities are exceeded, vertical curb and/or underground 

storm drain systems or roadside channels may be utilized to convey the excess runoff.  

Refer to Plate 5 – Interim Condition HEC-1 Schematic for watershed delineations and 

locations.   

 

Emergency overflow routes must be provided in the event that retention basin capacities 

are exceeded due to a storm larger than the design event or back-to-back storms.  

Retention basins shall be designed to drain retained runoff within 36 hours after a storm 

event.  Land uses depicted in the hydrologic models are conceptual and subject to change, 

based on the allowable criteria for a PCD. 

 

In all locations, lowest floor elevations shall be set a minimum of 1 foot above the 

emergency overflow elevation, or any 100-year water surface elevation adjacent the Site, 

whichever is greater.   

  

4.2 Proposed Condition Hydrology 

An interim condition HEC-1 model (DU5EINT.DAT) was created to assess the impact of 

the developed DU 5E to the downstream drainage infrastructure.  The model was created 

based upon the most current post developed condition model.  The undeveloped 

watersheds within Eastmark and outside DU 5E were modeled with a low-density 

employment land use to represent an automotive proving ground, per the FCDMC’s 
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DDMSW program, with exception to DU 5E and previously master planned DUs that 

have been developed, are under construction, or in the permitting process.  Those areas, 

including a portion of DU 6N, DU 7, DU 3S, DU 3/4, DU 8, and DU 9, were modeled 

with post-developed land uses.  Retention from these developed areas was included 

within the model. 

 

 

 

 

 

 

 

4.3 Proposed Hydraulics 

4.3.1 Street Hydraulics 

Arterials and major collectors shall be designed to convey the peak flows 

generated by a 10-year peak storm within the roadway infrastructure, with a 

spread limited to 1 traffic lane in each direction.  All other public roadways shall 

be designed to convey the peak flows generated by a 10-year peak storm between 

the curbs.  All roadways shall be designed to convey the 100-year storm within 

the right-of-way and adjacent parkway.  Where the peak flows exceed the 

capacity of the public street to convey the peak flows, storm drains or other 

drainage facilities shall be installed and sized to carry the excess flows (i.e. when 

the 10-year peak exceeds the spread criteria or exceeds the curb capacity of the 

public street, or when the right-of-way cannot convey the 100-year peak flow).  

Storm drain and/or channel systems will convey storm water runoff to retention 

basins located throughout the Site.  

 

4.4 Retention 

4.4.1 Retention Storage 

The 100-year, 24-hour required retention volume for DU 5E is estimated to be 23 

acre-feet, based on conceptual land use.  The retention volume has been included 

in the HEC-1 model.  If actual land uses and required retention volumes vary 

from this report, updates to this report may be required to analyze impacts to 

downstream drainage infrastructure. 

EXISTING CONDITION INTERIM CONDITION 
FULL BUILD-OUT 

CONDITION 

Location ID Discharge Location ID Discharge Location ID Discharge 

CP 75 661cfs CP75 633 cfs CP75 631 cfs 

79A1 90 cfs RET17 0 cfs RET17 0 cfs 

79A2 225 cfs CP19A 61 cfs CP19A 61 cfs 

79A3 156 cfs RET19 81 cfs RET19 81 cfs 

C79B1 1,090 cfs 78CT79 935 cfs 78CT79 935 cfs 
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Refer to Table 5 – Interim Condition Onsite Retention Volume Summary within 

Appendix A for a detailed summary of required retention volumes.  The 

proposed retention volumes are based on a 100-year, 24-hour precipitation depth 

of 3.51 inches obtained from NOAA Atlas 14 Precipitation Frequency Data. 

Retention basins will be required to dissipate storm water within 36 hours.  

 

4.4.2 Stormwater Quality 

The required retention storage volume for the Site exceeds the first flush 

requirement of storing the first one-half inch of runoff.  All runoff will have 

settlement time within retention basins prior to draining by percolation, drywells, 

release into natural watercourses, and/or release into existing storm drain 

systems. 

 

4.5 Maintenance 

Ongoing maintenance of the designed or recommended drainage systems will be required 

to preserve the design integrity and purpose of the drainage system.  Failure to provide 

maintenance can prevent the drainage system from performing to its intended design 

purpose, and can result in reduced performance.  Maintenance is the responsibility of 

private developers and owners associations for facilities on private property within all 

easements and private streets, except for drainage structures within public rights-of-way 

accepted by the City of Mesa for maintenance.  Ownership and maintenance 

responsibilities will be associated with developments discharging to retention facilities 

and will be managed by the owners associations established for the Site.  A regular 

maintenance program is required to have drainage systems perform to the level of 

protection or service as presented in this report. 
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5.0 CONCLUSIONS 

Based on the analysis of the Master Drainage Report for Development Unit 5E at Eastmark, the 

following conclusions can be made: 

1. This Master Drainage Report for Development Unit 5E at Eastmark is prepared in 

accordance with Wood, Patel & Associates, Inc.’s understanding of the drainage 

parameters set by the Flood Control District of Maricopa County, the City of Mesa, and 

the Master Drainage Report for Eastmark. 

2. Offsite flows shall be conveyed around the Site adequately, per jurisdictional 

requirements.  FCDMC may require a review of this DU 5E Master Drainage Report.   

3. Peak flows and runoff volumes for the proposed condition 100-year, 24-hour storm shall 

not negatively impact downstream drainage infrastructure.  

4. Temporary offsite collection and conveyance shall be provided for runoff generated by 

the 100-year, 24-hour storm event for tributary areas along the eastern and southern 

boundaries. 

5. Onsite retention shall be provided to retain runoff generated by the 100-year, 24-hour 

storm event for developed areas within DU 5E. 

6. Flow in excess of onsite storage capacity shall outfall to emergency overflow routes. 

7. Lowest floor elevations shall be set a minimum of 1 foot above the adjacent 100-year 

water surface elevation or emergency outfall water surface elevation, whichever is 

greater. 

8. Drainage infrastructure will be designed in accordance with the appropriate criteria, per 

the City of Mesa and/or Flood Control District of Maricopa County.  

9. Ongoing maintenance is required for all drainage systems in order to assure design 

performance. 
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Zone "X" Shaded is defined by

FEMA as follows:

Areas of 0.2% annual chance
flood: areas of 1% annual chance
flood with average depths of less
than 1 foot or with drainage areas
less than 1 square mile; and areas
protected by levees from 1%
annual chance flood.

Zone "D" is defined by FEMA as

follows:

Areas in which flood hazards are
undetermined.












