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1 EXECUTIVE SUMMARY 

The Queen Creek Road Basin (QCRB) was identified in the Higley Area Drainage Master Plan 
(ADMP) as an off-line basin and one of the elements of the recommended plan. The purpose of the 
QCRB is to collect and control storm water runoff along the Salt River Project (SRP) Consolidated 
Canal. As the lowest portion of the drainage basin, runoff would naturally collect near this location. 
The recommended alternative for this area also includes the Consolidated Canal Diversion Channel 
from the outlet of the QCRB southward across the Gila River Indian Reservation (GRIC) to the East 
Maricopa Floodway (EMF). A water quality basin was also included upstream of the GRIC border 
near Hunt Highway. 

A 70 acre parcel on the southeast comer of McQueen and Queen Creek Roads was purchased 
through an Intergovernmental Agreement (IGA) FCD2002A00 1 between the City of Chandler (City) 
and the Flood Control District of Maricopa County (District). Another IGA FCD 2004A014 
addresses the QCRB as an on-line basin with the City taking the lead for the design, construction, 
and, operation and maintenance of a 204 ac-ft basin. The City is also responsible for draining the 
basin by providing an outlet. 

Since the identification of the QCRB and the purchase of the parcel however, agreement with the 
GRIC has not been established. In an effort to move the project forward, the QCRB Candidate 
Assessment Report (CAR) project was established by the District as a way to identify other potential 
alternatives for an alternative outlet for the QCRB. 

As part of the CAR, discussions were held with potential project partners to determine if there were 
alternative ways to drain the QCRB. The discussions included the District and City, the Arizona 
Department of Transportation (ADOT), and the SRF'. The GRIC (or their representatives) were 
contacted and provided some input, but did not participate in the brainstorming of ideas. Several 
potential solutions were suggested by them and were added to the list of potential outlets and 
presented at the brainstorming session held with the partners. Thirteen (13) alternatives were 
identified and are discussed in Section 5 of this report. 

After hrther discussion with the District, the list of alternatives was narrowed down to the four most 
feasible alternatives. These include: 

The original recommended alternative identified in the Higley ADMP to drain the basin 
using the Consolidated Canal Diversion Channel along the canal to a water quality basin at 
Hunt Highway. The channel then goes south across the GRIC to the EMF; 
Pump the flows along the Appleby Road alignment east to the EMF ; 
Make room for the flows in the Consolidated Canal by first discharging canal flow into the 
Santan Channel and then pumping the water from the QCRB to the Consolidated Canal; and 
Pumping the water from the QCRB via a pipeline north and discharging directly to the 
Santan Channel. 

Design considerations along with a feasibility cost estimate for these most feasible alternatives are 
included in Section 6 of this report. As the City moves forward with design of any of the feasible 
alternatives, it should take into account, not only the cost of the alternative, but the potential partners 
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that are necessary to successfhlly complete the design and construction of the alternative. This may 
be critical to the actual implementation of the final recommended alternative. 

2 DATA COLLECTION AND SUMMARY 
Data collection for the CAR continued throughout the course of the project. Data was requested 
and received from the following entities: 

Flood Control District of Maricopa County 
Orthophotography tiles (Mr. SID) for the QCRB. 
DXF, EOO, shape files for the streams, bridges, canal, control points, culverts, drainage 
path lines, elevations, elevation points, FEMA flood zone, flood elevations, industries, 
structures, lakes, land use, future land use, parcels, rivers, rail roads, soils. 
DTM data for the QCRB Outlet project area. 
The Higley ADMP Recommended Design Report by Dibble and Associates, October 
2000. 
Higley ADMP Alternative Analysis Report by Dibble and Associates, March 2000. 
On-going Chandler-Gilbert Flood Delineation Study input and output HEC-1 files and 
schematic HEC-1 key map by David Evans and Associates, November 2006. 
Consolidated Canal Floodplain Delineation Study Technical Data Notebook by Tetratech, 
Inc., 2003. 
Gilbert-Chandler Flood Insurance Study, 1990 by Franzoy-Corey 
A copy of the recent FIRM map (Panel No. 2665) dated September 30,2005 

David Evans and Associates 
Digital files for the contours, elevation points, and the data file for the survey control 
points and the survey data has been received. 

Salt River Project 
SRP Zanjero Maps provide the location of most SRP facilities. 

Utilities near the Basin 
A request was sent through Blue Stake of Arizona for the utilities located adjacent to the basin 
site. Utility requests were not sent for all the alternatives discussed in this report due to the extent 
and range of the possible outlet facilities. More detailed utility searches should be completed to 
further refine the recommended alternatives. 

Utilities in Queen Creek Road north of the basin and McQueen Road West of the basin include: 
Qwest Telephone (underground) 
City of Chandler Water 
City of Chandler Sanitary Sewer 
Overhead Electric 

Utilities along Appleby Road on the south side of the basin include: 
City of Chandler Water 
City of Chandler Sanitary Sewer 
Underground Electric (street lighting) 
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The intersection of Queen Creek and McQueen Roads is a hlly improved intersection with 
traffic lights and street lighting. Most of the utilities are underground. 

3 PROJECT PURPOSE AND NEED 

3.1 PROJECT PURPOSE 

3.1.1 Project Need 
The Higley ADMP and the current Consolidated Canal Floodplain Delineation Study 
indicates that significant storm water ponds along the eastern bank of SW's Consolidated 
Canal. In order to reduce or eliminate the flood damages along the eastern bank of the canal, 
the Higley ADMP recommend a plan that includes a detention basin at the southeast comer 
of Queen Creek Road and McQueen Road designated as the QCRB. The basin would outlet 
into a channel and pipe system constructed along the east side of the canal, would flow 
through a water quality basin, and be conveyed southward across the GRIC to the EMF. Past 
discussions with the GRIC have indicated that the outfall channel proposed in the Higley 
ADMP may not be feasible in the desired time frame. 

The District and the City acquired the land needed for the QCRB. The City desires to 
construct the basin within the next few years to begin offering flood protection to its citizens. 
In order for the basin to be designed and constructed, an outfall must be identified and 
constructed. This CAR identifies possible alternatives and provides guidance on the most 
feasible outlet alternatives for the basin. 

3.1.2 Project Participation 

The District, through their on-call consultant contract, selected Project Engineering 
Consultants, Ltd. for this CAR. 

Other project partners include the various agencies that could be affected or benefited by the 
outcome of this project. These agencies include the City, SRP, ADOT, and the GRIC. 
Meetings and discussions with these agencies provided information and input regarding the 
various alternatives for an outfall for the QCRB. 

3.2 PROJECT OVERVIEW AND HISTORY 

3.2.1 Project Overview & History 
The QCRB was identified as a drainage element of the recommended plan for the Higley 
ADMP. The vacant land at the southeast comer of Queen Creek Road and McQueen Road is 
the natural low-lying area upstream of the SRP's Consolidated Canal. This canal, which is 
slightly elevated above the natural grade, flows nearly perpendicular to the natural gradient 
of the land and provides an impediment to the flow of storm water runoff in the area. The 
ADMP proposed an off-line basin at this location to provide a location for adjacent lands to 
drain to, and to lessen the potential flooding to the south along the Consolidated Canal. The 
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basin site is also located at the end of the runway of the Chandler Municipal Auport located 
on the north side of Queen Creek Road. 

The ADMP proposed an outfall for the off-line basin that would run adjacent to the 
Consolidated Canal to a water quality basin at Hunt Highway and eventually discharges to 
the EMF, approximately 6 miles to the south on the GRIC. The proposed outfall consisted of 
an open channel that conveyed low flows that would bypass the QCRB. The channel would 
have pipes and culverts in various locations along the way to the EMF. 

3.2.2 Project Location 
The QCRB site is located within the City of Chandler, Arizona, at the southeast comer of 
Queen Creek Road and McQueen Road. It is immediately east of the Consolidated Canal 
(Figure 1). 

SANTMI CHMlNEL s I 

GFRM4NN ROAD 

QUEEN CREEK ROAD 

OCOnllO ROAD 

ROAD GILBERT ROAD LWaSaV ROAD 
MEWEEN ROAD 

Figure 1 - Site Map 

4 EXISTING CONDITIONS 

4.1 HYDROLOGY AND HYDRAULICS 

4.1.1 Introduction 
The Higley ADMP identified the proposed QCRB site as part of the recommended plan. The 
adopted plan recommended a storage volume of approximately 125 ac-fi for the off line QCRB. 
It was determined later that the QCRB will act as an on-line basin and would therefore require a 
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storage volume of approximately 204 ac-ft, to contain the 100-yr, 24-hr storm. Copies of the IGA 
FCD 2004A014 that identifies the QCRB as an on-line basin with a storage volume of 204 ac-ft, 
and a County Assessor's map of the 70 acre parcel for the QCRB are included in Appendix A of 
this report. This CAR did not modify the hydrologic models. However knowledge of previous 
studies completed in the area was helpful in understanding the development of this element of 
the Higley ADMP. The District provided the Higley ADMP and various past studies that impact 
the QCRB site. These were reviewed and pertinent infomation was used in this report. The 
studies that were reviewed or collected are shown in Section 2, Data Collection, of this report. 
The updated hydrology model provided by the District was the basis for the volume of runoff 
stored in the QCRB and was used to determine the design parameters for its outlet. 

QUEEN CREEI( R O M  

OCOTlUO R O M  

Figure 2 - Watershed Map 

4.1.2 Watershed Description 
The watershed boundary for the QCRB includes Consolidated Canal and McQueen Road on the 
west, Ocotillo Road on the south, SRP's Eastern Canal on the east, and Loop 202 (Santan 
Freeway) on the north (See Figure 2). Chandler Municipal W o r t  is located within the 
watershed immediately north of Queen Creek Road extending to Gemann Road. The drainage 
pattern is predominantly overland in an east to west direction accumulating at elevated roadways 
and canals including flows that overtops the Eastern Canal. 

4.1.3 Existing and Proposed Facilities 
There are only a few existing drainage facilities within the watershed area. These include a few 
on-site retention basins (most located at the Chandler Municipal Aqort)  and some 
tailwater ditches from various irrigated fields. The airport, adjacent to and just north of the 
QCRB site, is managed as a no discharge site according to the City's storm water department. 
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However both the Higley ADMP and the Chandler-Gilbert Floodplain Delineation Study 
(CGFDS) hydrology indicate that the100-year flows from the Chandler airport overtops 
McQueen Road onto the site of the proposed QCRB. 

Drainage facilities adjacent to the watershed include the Santan Channel on the north side of the 
Loop 202 Freeway, the EMF, and tailwater ditches associated with the SRP Irrigation District 
lands. No storm drains are located in the area. 

4.1.4 Existing Hydvologic/Hydmulic Models 
The earliest study reviewed for the area was the 1990 Gilbert-Chandler Floodplain Delineation 
Study. The newer Higley ADMP and the Consolidated Canal Floodplain Delineation Study were 
also reviewed. Another study, a re-study of the Gilbert-Chandler Floodplain Delineation Study, 
is currently underway. This re-study, the Chandler-Gilbert Floodplain Delineation Study, is 
scheduled to be completed in 2007. The Higley ADMP Alternatives Selection Report, Section 
1C provides a summary of the previous hydrologic studies for the area and is included in 
Appendix B of this report. In September of 2003, the District did an analysis of the QCRB by 
modifying the Higley ADMP Preferred HEC-1 Model and using various scenarios. The scenarios 
modeled were to identify the impact that various on-line basin sizes would have on the 
downstream floodplains. This revised hydrology for the Higley ADMP was used for this CAR. 
The pertinent sections of the hydrologic model are also included in Appendix C. A District 
interoffice memo documenting the results of the analysis is included in Appendix D. The Table 1 
below presents a summary of the results of the analysis. 

Table 1- Queen Creek Road Basin /Flood Plain Sensitivity Analysis 

NO BASIN 

The 100-year QCRB would reduce the floodplain elevation of the area south of it as shown in the 
comparison of results in Table 1. 

0 ac-ft 

1218.61 ft 

The Higley ADMP updated HEC-1 for the 100-year, 24-hr storm indicates the required on-line 
basin storage volume is 204 AF. To drain the 204 AF basin in a 36 hour time frame, a 70 cfs 
outlet capacity would be needed. The alternatives discussed in this report use this volume and 
flow rate. 

25-YR BASIN 
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50-YR BASIN 

162 ac-ft 

1217.73 ft 

100-YR 
BASIN 

100-YR w/ CC 
INFLOW 

204 ac-ft 

1217.73 ft 

231 ac-ft 

1216.12 ft 



5 ALTERNATIVE ANALYSIS 

5.1 Design Considerations 

5.1.1 District Coordination 
The City is responsible for design of the outfall for the QCRB, and the design must meet 
current standards. One of these standards is to drain the basin within 36 hours following the 
event. The County Department of Health Services requires the 36-hour drain time for vector 
control to prevent the spread of disease due to airborne pests such as mosquitoes. The District 
also prefers to drain the basin quickly so the capacity is quickly available for possibility of 
back to back storm events. The City, the District, and County must agree upon any deviation 
from these standards. 

5.1.2 Gila River Indian Community 
The GRIC is an important partner for the City along its southern border. Any of the 
alternatives that impact the GRIC would require coordination with the community during the 
development of the design and construction of the final drainage elements of the plan. 

The GRIC is currently developing a Storm Water Master Plan. It includes the area adjacent to 
the GRIC border with the City. The Lone Butte Casino may be relocated near the Gilbert 
Road and Hunt Highway intersection. This may necessitate that nearby roadways within the 
GRIC be upgraded and could include drainage improvements. Since the area is developing, 
this could be an opportunity to work with the GRIC for an outlet for the QCRB (as well as 
other parts of the Higley ADMP) to the EMF. 

5.1.3 City Design Criteria 
The proposed QCRB site included about half of the open land in the location of Queen Creek 
Road and McQueen Road. The City is currently entertaining a developer's proposal that 
would combine the basin site and an adjacent parcel which would then have the basin 
surrounding the proposed commercial development. The City requirements include 
provisions for a retentionldetention basin to have a maximum water depth of 3 feet where it 
is open and accessible for multi-use opportunities. This is a similar concept to the City's 
Arrowhead Park near the intersection of West Erie Street and North Arrowhead Drive. This 
community park includes a basin that is about 10 feet deep. According to the City, the basin 
depth for water storage is only 3 feet deep in the park basin. 

The City plans to develop the QCRB basin as a multi-use park or facility. The design will 
contain the peak storage of 204 Acre-Feet. 

5.1.4 City Pavement Cutting Moratorium 
The City has a rigid pavement-cutting moratorium requiring fees or complete mill and 
overlay for the street cut if it falls within the moratorium years. The city streets around and 
adjacent to the basin site have been recently or will soon be improved. This could require 
fees if the alternative selected impacts these roadways. A copy of the Cities Pavement Cut 
Requirement flow chart is included in Appendix E of this report. 
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5.1.5 ADOT Coordination 
ADOT could be a key partner for the outfall of the QCRB. The extension of Arizona Avenue 
onto the GRIC is an ADOT roadway designated as State Route 587. This roadway is located 
on GRIC lands as a "transportation easement" and any use of this easement as a utility 
conidor would require negotiations with both ADOT and the GRIC. ADOT prefers that a 
parallel drainage easement along this corridor be developed and this project should not seek 
to modify their easement to include a pipeline. An outlet alternative along this alignment 
would impact allotted lands on the GRIC. Acquiring easements through allotted lands can be 
very complicated and expensive. This would be difficult and could significantly slow the 
process of easement or right-of-way acquisition. 

An outlet to the ADOT Santan Channel would also require modification of existing IGA 
between ADOT and the City. It is reported that the IGA allows Chandler a discharge 
connection capacity of 100 cfs. This is not to say they have a right to 100 cfs, but only the 
"connection capacity" to discharge that amount. According to the City, the current 
connection to the Santan Channel by the City is a total of 85 cfs. This would allow an 
additional 15 cfs. The IGA would have to be modified to include additional flow or a "post 
event" discharge. ADOT's current position is that the channel is at capacity and can receive 
no more flows. However ADOT agreed to review a report that would state how this could be 
accomplished. 

ADOT currently is not allowed to discharge to the GRIC at the Gila Floodway as was 
anticipated during the design of the Santan Channel. Discussions are currently underway to 
work out the details for this discharge, but ADOT does not want any additional flows 
entering the system if there is no outfall available. 

5.1.6 SRP Coordination 
SRP is also a key partner for the outfall of the QCRB. During discussions with SRP, several 
alternatives were developed that would use the Consolidated Canal or the Canal right-of-way 
to provide an outfall. SRP's concern is that they have a location to discharge the basin flow 
when it is delivered to the canal system. SRP would require that the flow meet the National 
Pollution Discharge Elimination System (NPDES) requirements. Discussions with the City 
indicated that the NPDES permit could be obtained and that when a discharge point was 
located, the current permit would be modified to include the new discharge location. They 
also indicated that they are willing to work with SRP to meet whatever requirements are 
needed for an NPDES Permit. 

An additional challenge to using the Consolidated Canal as the basin discharge point would 
be the annual dry-up for canal maintenance. If the basin required evacuation during the dry- 
up period additional coordination between the City, ADOT, and SRP would be required. 

During discussions with SRP it was noted that SRP would be interested in a location to store 
excess canal water at a location adjacent to the canal. This would augment the operators' 
ability to utilize the canal more efficiently and provide an additional emergency outfall. SRP 
is also interested in developing a discharge location from the Consolidated Canal to the 
Santan Channel that would provide additional opportunities for the QCRB discharge. 
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5.1.7 Other Considerations 
The proposed QCRB is located at the end of the runway for the Chandler Municipal Airport. 
Both the City and the Federal Aviation Agency (FAA) would be apprehensive about any 
development that could potentially increase bird strike incidents at the airport. The National 
Transportation Safety Board has issued recommendations for reduction of these incidents, 
but no regulations were found regarding the development of a basin at the end of a runway. 
However, the basin design must include efforts to prevent the development of any facility 
that would attract birds to this area. ADOT would also require that the flow meet the 
National Pollution Discharge Elimination System (NF'DES) requirements. Discussions with 
the City indicated that the NPDES permit could be obtained and that when a discharge point 
was located, the current permit would be modified to include the new discharge location. 
They also indicated that they are willing to work with ADOT to meet whatever requirements 
are needed for an NPDES permit. 

5.2 Alternatives Development 
Meeting with the various potential partners and discussing the purpose of the CAR helped to 
develop the seed ideas. These seed ideas as well as other ideas were discussed and refined, 
during a brainstorming session held at the District on January 19, 2007. The following sections 
list all the alternatives developed at the brainstorming session. In each section is a brief 
description of the alternative and an evaluation table. The table presents a qualitative assessment 
of the alternative based on five common characteristics. The evaluation shown for each 
characteristic is low, moderate, or high. The lower the overall assessment, the more 
implementable the alternative will be. Exhibits showing the location of the alternatives are 
located in Appendix F of this report. 

5.2.1 Alternative 1 (Appendix F, Outlet Alternatives Exhibit, Sheet 1 of 3) 
This is the original preferred alternative from the Higley ADMP. This alternative would 
include an outlet on the south side of the QCRB with a channel and pipe system to convey 
the flows south along the east side of the Consolidated Canal to Hunt Highway. The ADMP 
included a water quality basin at the border of the GRIC near Hunt Highway. The 
Consolidated Canal ends at Hunt Highway with a final delivery to the GRIC. The discharge 
from the basin would then continue in an open channel southward alongside State Route 587 
(the continuation of Arizona Avenue) and eventually discharging to the EMF. 
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5.2.2 Alternative 2 (Appendix F, Outlet Alternatives Exhibit, Sheet 2 of 3) 
This alternative would include pumping the basin water into the Consolidated Canal that 
would convey the flows south to Hunt Highway. The Consolidated Canal ends at Hunt 
Highway with a final delivery to the GRIC. Flows from the canal would then discharge to 
Lateral 9 of the Gila River Farms Irrigation System. Gila River F m s  would then utilize the 
water as a delivery from SRP or waste it as determined by the canal operators. SRP requires 
that an NPDES permit cover any discharge to the Consolidated Canal as does the GRIC for 
discharges to their community. 

5.2.3 Alternative 3 (Appendix F, Outlet Alternatives Exhibit, Sheet 2 of 3) 
This alternative would include pumping the basin water into the Consolidated Canal that 
would convey the flows south to Hunt Highway. The Consolidated Canal ends at Hunt 
Highway with a final delivery to the GRIC. Flows from the canal would then discharge to 
Pima-Maricopa Irrigation Project (PMIP) Santan Channel. The capacity of the Santan Canal 
is unknown. The PMIP would then utilize the water as a delivery from SRP or waste it as 
determined by the canal operators. SRP requires that an NPDES permit cover any discharge 
to the Consolidated Canal as does the GRIC for discharges to their community. 
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5.2.4 Alternative 4 (Appendix F, Outlet Alternatives Exhibit, Sheet 3 of 3) 
This alternative would include pumping the basin water into the Consolidated Canal that 
would convey the flow south to the Bear Creek Golf Course on the west side of the canal and 
south of Chandler Heights Road. 

Cost 1 Difficulty of 
Permitting and 

Utility Conflicts Requirements Coordination 

to constluct, a 
pump station to lift 
the water into the 

Consolidated Canal 
and a discharge 
structure to golf 
course required 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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basin site 

discharging to the 
Consolidated Canal. 
Discharge structure 

to golf course 
required. 

Low 

permit fro& SRP 
and major 

coordination with 
SRP and golf 

course. Would 
require IGA with 
golf course. Not 
certain that the 

course is available 
for 204 AF. 

5.2.5 Alternative 5 (Appendix F, Outlet Alternatives Exhibit, Sheet 3 of 3) 
This alternative would include an outlet from the north side of the basin and a new pipeline 
west along Queen Creek Road to Arizona Avenue. At Arizona Avenue the pipeline would 
then flow to the south and onto the GRIC along State Route 587 eventually discharging to the 
EMF. 

Cost I I Utility Conflicts Difficulty of Permitting and 
Requirements Construction Coordination 

5.2.6 Alternative 6 (Appendix F, Outlet Alternatives Exhibit, Sheet 1 of 3) 

High 
Requires about six 
miles of channel 
and pipeline from 
the basin to EMF. 

This alternative includes a pump station at the southeast comer of the basin on the Appleby 
Road alignment and a discharge pipeline east from the basin along the Appleby Road 
alignment for approximately 5.0 miles and discharging into the EMF. 
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High 
New easements 

required on ADOT, 
GRIC, and perhaps 

private lands. 

High 
Major utility 

conflicts can he 
expected to be high 

since a roadway 
alignment is used. 

High 
Gravity flow, but 
construction in 

existing ROW or 
adjacent to major 

transportation 
corridors will be 
very difficult. 

High 
Requires 

permit'easement 
from GRIC to cross 
community lands 
and discharge to 

EMF. Coordination 
with GRIC can be 

challenging. 



Difficulty of Permitting and 1 Cost 1 R e n t  1 UtilityConflicts I Construction 1 Coordination 

5.2.7 Alternative 7 (Appendix F, Outlet Alternatives Exhibit, Sheet 3 of 3) 
This alternative includes a pump station at the northeast comer of the basin on the Queen 
Creek Road alignment and a discharge pipeline east from the basin along the Appleby Road 
alignment for approximately 5.3 miles and discharging into the EMF. 

H i ~ h  
Would require 
pump station at 
basin and over 5 
miles of pressure 
pipeline uphill to 

the EMF. 

I Difficulty of 
Utility Conflicts Permitting and 

Requirements Coordination 

Moderate 
Appleby is not a 

major corridor, but 
may have some 

difficulty of 
construction since 
adjacent areas are 
all constructed. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Low 
Some permits 

would be required 
from SRP and 

various agencies. 
No major 

coordination efforts 
anticipated. 

High 
New easements, 
some on private 
property may be 
required all along 

the way. 

Moderate 
Major utility 

conflicts can be 
expected to be at 

roadway crossings. 

5.2.8 Alternative 8 (Appendix F, Outlet Alternatives Exhibit, Sheet 2 of 3) 

High 
Would require 
pump station at 

basin and 5 miles 
of pressure pipeline 
uphill to the EMF. 

This alternative includes a pump station at the northeast comer of the basin. The discharge 
would include a pipeline on the Queen Creek Road alignment to Gilbert Road, then south 
along Gilbert Road to Riggs Road, then along Riggs Road east discharging to the EMF. This 
alignment is approximately 6.5 miles in length. 

Difficulty of / C a t  1 1 Utility Conflicts 1 Construction 1 Permitting and 
Requirements Coordination 

High 
New easements 

may be required all 
along the way. 

High 
Major utility 

conflicts can be 
expected to be high 

since a roadway 
alignment is used. 

I 

would be required 
from SRP and 

various agencies. 
No major 

coordination efforts 
anticipated. 

High 

pump station at 
basin and 6.5 miles 
of pressure pipeline 
uphill to the EMF. 

Pavement cut 
moratorium could 

be expensive. 
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High 
Construction in 

existing ROW or 
adjacent to major 

transportation 
corridors is very 

difficult. 

Low 
Some permits would 

be required from 
SRP and various 

agencies. No major 
coordination efforts 

anticipated. 

Would reauire I New easements 1 Major utilitv I Constructionin I Some oermits 
High 

required various 
agencies and 

perhaps private 
lands. 

High 

confiicts can be 
expected to be high 

since a roadway 
alignment is used. 

existing roadway 
ROW or adjacent to 

major 
transportation 

corridors is very 
difficult. 

High Low 



5.2.9 Alternative 9 (Appendix F, Outlet Alternatives Exhibit, Sheet 1 of 3) 
This alternative includes a pump station that discharges into the Consolidated Canal. The 
Consolidated Canal would then be operated to flow north to discharge to the Santan Channel. 
This alternative would require the addition of a gate in the canal on north of the Loop 202 
Freeway that would discharge the basin flow into the Santan Channel. 

Difficulty of Permitting and 1 1 Req%zents Conflicts Construction 1 Coordination 

5.2.10 Alternative 10 (Appendix F, Outlet Alternatives Exhibit, Sheet 1 of 3) 

Low 

pump statibn at 
basin. Use of the 

canal for 
conveyance would 

minimize costs. 

This alternative includes a pump station at the northwest comer of the basin and a pipeline 
along the Consolidated Canal to the Santan Channel north of the Loop 202 Freeway. This 
includes about 1.7 miles of pipeline. 

Would reauire I A few easements 1 No conflicts since I Onlv need to 1 Would reauire 
Low 

1 Cost 

Low High 

would be required 
for SRP. 

Would require 
pump station at 

basin and nearly 2 
miles of pressure 
pipeline uphill to 

the Santan 
Channel. 

Low 

Difficulty of I Utility Conflicts 1 construction Requirements 

the canal would be 
conveyance. 

Low I Low I Low 
New easements I Usine canal 1 Construction in 

required f?om SRP. 

conskct pump 
station and 

discharge gate. 

- 
alignment 

minimizes major 
utility conflicts 
keeping them 
mostly at road 

crossings. 

permit from sRP & 
Coordination with 

ADOT to discharge 
to Santan Channel 

and updated NPDES 

existing SRP ROW 
is less difficult. 

Permitting and 
Coordination 

H i , h  
Would require 

permit fiom SRF' 
& Coordination 
with ADOT to 

discharge to Santan 
Channel and 

updated NPDES 
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5.2.1 1 Alternative 11 (Appendix F, Outlet Alternatives Exhibit, Sheet 3 of 3) 
This alternative would include a pump station to pump into the Consolidated Canal and use 
SRP Laterals 5-14, 5-15, 5-16 draining west and discharging to several SRP Drains. This 
alternative could also use the discharge to deliver water to the customers of SRP in the 
vicinity of the canal. 

Cost 1 I Difficulty of Permitting and Utility Conflicts Requirements Coordination 

Low 
Would require 
pump station at 

basin. Use of the 
canal for 

would be required 
for SRP. 

conveyance would 
minimize costs. 

conveyance. station. 

High 
Would require 

permit from SRP 
Coordination with 
SRP to determine 
when and where 

the water could be 
I I I 1 discharged. 

5.2.12 Alternative 12 (Appendix F, Outlet Alternatives Exhibit, Sheet 2 of 3) 

This alternative would include a pump station on the north side of the basin and the discharge 
would be a pipeline north along McQueen Road and discharging into the Santan Channel 
north of the Loop 202 Freeway. 

1 cost  / utility ~onf l ic t s  1 Difficulty of Permitting and Requirements Construction Coordination 

High 
Would require 

pump station at the 
basin and about 2 

ADOT to discharge 
to Santan Channel 

miles of pressure 
pipeline uphill to 

the Santan 
Channel. 

and updated 
NPDESpermit 1 

High 
New easements 

required on ADOT 
and perhaps private 

5.2.13 Alternative 13 

lands. 

This alternative would use injection wells to discharge the flow from the basin into the 
aquifer. The wells could be used cooperatively with the nearby City of Chandler Wastewater 
Reclamation Facility (WRF) that would use them when the basin has no water to discharge. 
While some may be located at the QCRB site, the injection well locations would be required 
to be far enough from the existing injection site at Tumbleweed Park, but close enough to the 
WRF and QCRB to be cost effective. It is likely that new property or easements would be 
required to develop the injection well site as well as easements for distribution pipelines. 
Each injection well has a discharge capacity of about 1.5 cfs. This would necessitate the use 
of 45 wells to drain the basin in 36 hours. The cost of each well is estimated at $2M, hence a 
total project cost of $90M. 

High 
Major utility 

conflicts can be 
expected to be high 
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since a roadway 
alignment is used. 
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High 
Construction in 

existing ROW or 
adjacent to major 

transportation 
corridors is very 

difficult. 

High 
Would require 

permit from SRP & 
Coordination with 



6 RECOMMENDATIONS 

Cost 

High 
Would require 
pump station at 

basin and pressure 
pipeline to the 
injection site. 

Wells are 
expensive and high 

maintenance 

6.1 Recommended Alternatives 
Following discussions with the District, the most feasible recommendations were selected for 
future analysis. The recommendations include the original Higley ADMP alternative, since it is 
the current preferred alternative. Additional recommended alternatives were included by 
selecting the alternatives determined to be most implementable from the tables in Section 5. To 
provide for water quality issues, in all cases the basin would retain the first flush or the bottom 1 
foot of volume, whichever is greater, to percolate at the basin site. Dry wells may be used if the 
percolation rate of the basin is not sufficient. All the alternatives assume the QCRB will be 
designed for 204 acre-ft of storage volume. This volume is the retention volume without a low 
level outfall. Therefore all discharges require a pump station to evacuate the basin. 

ROW 
Requirements 

Moderate 
New easements or 
property is required 

to construct the 
injection wells. 

The alternatives recommended for further study are listed below. Feasibility level costs are 
included. These costs are for comparison purposes only and are only an indication of the 
magnitude of the actual cost of the alternative. The right-of-way cost estimate is based on 
information from the District on a similar project. A breakdown of the costs is included in 
Appendix G for each of the recommended alternatives. 

6.1.1 Alternative 1 

Utility Conflicts 

Low 
Major utility 

conflicts can be 
expected to be low 
as the conveyance 
would be minimal. 

The basin would be graded to the southeast comer of the basin near the Consolidated Canal. 
A pump station would lift the flow and discharge it to a gravity outfall. The outlet channel or 
pipeline would follow the Consolidated Canal. The method of conveyance would likely be a 
pipeline from Appleby Road to Ocotillo Road and then an open channel from Ocotillo Road 
to Hunt Highway. Existing channels and conveyance would be used and would include 
culvert crossings at Chandler Heights and Riggs Road. A water quality basin would be 
constructed adjacent to the GRIC border near Hunt Highway. From Hunt Highway to the 
EMF the conveyance could be pipeline or open channel along SR 587 depending on the IGA 
that can be worked out with the GRIC. The general slope from Hunt Highway to the EMF is 
approximately 0.0003 feettfoot. Assuming a bottom width of 5 feet and 5:l side slopes this 
channel is approximately 57 feet wide. Adding 30 feet for an O&M Road and vegetative 
buffer will bring the right-of-way width to 87 feet. Pipeline portions would require a 
diameter of 54 inches. The feasibility cost for this alternative, assuming $250,000 per acre 
for right-of-way, would be approximately $22.8M using an open channel across the GRIC to 
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Difficulty of 

Hi.h 
Construction may 
be difficult since a 

study would be 
required to 

determine where 
the wells could be 

located. 
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Permitting and 
Coordination 

Moderate 
Would require 
permit from 

Department of 
Water Resources 
& Coordination 

with WRF if shared 
wells are used 



EMF. A pipeline may also be used to cross the GIRC. If a pipeline were used, the cost would 
decrease by about $2.1M to $20.7M. 

This is the original alternative from the Higley ADMP. It is included in the recommended list 
since it has been presented to the GRIC before and may be known to them. It also has a 
discharge outfall that is gravity flow and can be an open channel. It utilizes the existing 
floodplain and basin system along the east side of the Consolidated Canal as it flows south 
and provides an outfall for more than just the QCRB. It would benefit the GRIC by providing 
a known discharge location and quantity from the north where now only overland flows 
exist. 

The outfall also must include a designated conveyance within the GRIC to carry the 
concentrated flow from the Consolidated Canal and Hunt Highway to a safe discharge point. 
The optimum location, as identified by the ADMP, is the EMF. The GRIC is a sovereign 
nation and as such must evaluate all proposals according to their laws and community rules. 
Past experience has shown that this can be a long process. This must be taken into account 
during the development and design of this alternative. 

6.1.2 Alternative 6 
For Alternative 6 the QCRB would be graded to the southeast with the low point near 
Appleby Road. A pump station would pressurize the flow in a force main that would 
discharge it to the EMF about 5 miles to the east. The outfall pipeline would follow the 
Appleby Road alignment. 

This alternative would require a pump station. The pipeline would be a force main for the 5 
miles. Assuming a velocity of 4 fps, the pipeline would be a 60-inch pipeline. The Appleby 
alignment includes both private and public land. Easement and right-of-way would need to 
be obtained at various locations along the alignment. The feasibility cost for this alternative, 
assuming $250,000 per acre for right-of-way, would be approximately $15.5M. 

This alternative provides a safe and consistent outfall for the basin. Since it discharges to the 
EMF, a District facility, no IGA would be required and the coordination of when a discharge 
can or cannot be made is not an issue. No coordination is required with either ADOT or the 
GRIC. It is the only recommended alternative where the coordination is not an issue. Since it 
is a force main, the ability to avoid major utilities by moving the pipe over or under the 
utility is an advantage. On the other hand Alternative 6 is a relatively expensive alternative 
with its five miles of force main and associated maintenance. 

6.1.3 Alternative 9 
For Alternative 9 the basin would be graded to the northwest with the low point near the 
Consolidated Canal. A pump station would lift flow into the canal where the canal would be 
operated to flow to the north 1.7 miles and the 70 cfs would discharge to the Santan Channel. 
A 70 cfs gate would be installed in the canal to allow for the discharge to the Santan channel. 

The feasibility cost for this alternative, including a pump station and discharge gate to the 
Santan Channel would be approximately $2.5M. 
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This alternative appears to be the least cost alternative. SRP has evaluated the hydraulics of 
the canal and determined that it is possible that the canal flow can be reversed for the 1.7 
miles distance to the freeway channel and discharged to the Santan Channel. A structure 
would be required to allow flow to be discharged to the freeway drainage system. 

In order for this alternative to work several matters would have to be resolved. These matters 
include the following: 

ADOT must modify its IGA with the City to allow a post peak discharge to the Santan 
Channel 
The City must obtain a NF'DES Permit for the discharge of storm water into the 
Consolidated Canal 
SRP must agree to allow the City to discharge the storm water flow into the Consolidated 
Canal 
The canal must be modified near where it crosses the freeway to provide a discharge to 
the Santan Channel 
Another issue is the ADOT Kyrene BasinIGRIC discharge agreement. 

Using a phone tree system and calling the various agencies to obtain permission to discharge 
would probably be required to as part of the operation of this alternative. This could also be 
accomplished by connecting to the City andor SRP's radio telemetry system or SCADA 
system and discharges can be made automatically. Another issue that must be resolved is the 
SRP's annual dry-up of the canal. This may preclude this alternative from being feasible 
unless an agreement can be made for this section of the canal system. This could be included 
in the IGA between the City and SRP. The dry-up happens in the winter months that would 
limit the problem with vector control, but does not mitigate the back-to-back storm issue. 
6.1.4 Alternative 10 
For Alternative 10 the basin would be graded to the northwest comer of the basin near the 
Consolidated Canal. A pump station would pressurize the flow in a force main that would 
convey it to the Santan Channel about 1.7 miles to the north. The outfall pipeline would 
follow the canal alignment from Queen Creek Road to the freeway and discharge into the 
Santan Channel near the canal crossing. 

The pipeline would be a force main for the 1.7 miles. Assuming a velocity of 6 fps, the 
pipeline would be a 48-inch pipeline. The feasibility cost for this alternative, assuming 
$250,000 per acre for right-of-way, would be approximately $5.3M 

This alternative is similar to Alternative 9 but does not include the use of the canal, but only 
the canals right-of-way. This would overcome the issue of canal operation and dry-up and 
provide a constant outfall option. The ADOT matters as mentioned in alternative 9 must still 
be worked out. ADOT must first allow the discharge for this option to work and the City 
must still obtain the NF'DES Permit. 

7 Conclusion 
The QCRB recommended in the Higley ADMP would be a great benefit to the residents of the 
City. It would provide a storm water collection location that will reduce or prevent flooding 
south of Queen Creek Road along the east side of the Consolidated Canal. Without an outlet, 
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however, the basin could be potential for spread of disease by pests and as well as becoming a 
draw for birds that would increase the possibility for aircrafi bird strike. 

The IGA between the District and the City indicates that the City is responsible for the design, 
construction, operations and maintenance of the QCRB and the outlet with the District 
participating financially and with technical expertise. This CAR is a document that can be used 
by the City to determine its next steps in the process of the design. Thirteen alternatives were 
developed and reviewed and the four most feasible alternatives were recommended for further 
development. With the completion of this CAR, the City should continue to work on the most 
feasible alternatives until one is identified as the recommended alternative for design of the 
outlet. Some suggested next steps are presented below. 

Next steps for alternative 1 could include: 
Keep in contact with the GRIC and its consultant during the development of the GRIC 
Drainage Master Plan, 
Continue discussions with SRP regarding the use of the Consolidated Canal right-of-way, 
More detailed look at the required right-of-way and easements required to implement the 
plan including allotted land along SR 587 within the GRIC. 

Alternative 6 next steps could include: 
More detailed look at the required right-of-way and easements required to implement the 
plan. This alignment includes areas of private property as well as City and County right-of- 
way. 
An investigation of the ramifications of discharging QCRB flows into the EMF north of the 
GRIC border. Questions that may need to be answered include: Does the channel have 
sufficient capacity? What impact on the current design will the QCRB discharge have on the 
system? What obligations to the GRIC exist when adding "out of area flows"? 

Alternative 9 next steps could include: 
Continue discussions with SRP regarding the use of the Consolidated Canal right-of-way 
Begin discussions with ADOT regarding the use of the Santan Channel and the agreement for 
discharge from the City 

Alternative 10 next steps could include: 
Continue discussions with SRP regarding the use of the Consolidated Canal to back up flows 
to the Santan Channel 
Begin discussions with ADOT regarding the use of the Santan Channel and the agreement for 
discharge from the City 

Each alternative has its pros and cons and while these four recommended alternatives may now 
be the best next steps, additional information may come to light bringing some of the other 
alternatives to the forefront and possibly make them a more feasible option. 
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concunence befm the? m approves UlmL 

5 6  Pmvide the cmshucrim dmmeats to tbi DISTRIC? fw  r&vicw. and approvpl prior to 
' . advedwhg the contram. 

5.7 U w t h e  v s  b i g  procc~s oa.atate-app& altsanatvc c m g  m@od'for 
consuucrion manager at risk or --build for construction of woik 'included in this . 

, PROJECT. 

5.8 Include the DISTRICT in the cunsul;~ant dcctian prows of tht fiesign mtcacts. Iravitc tbe 
DISTRICT to the pmcmwnctim md const~~&on pro@;ress mtc(ings. 

5.9 lovoica the DISTRICT for the design and excavation costs of the PROJECT, as described 
Wow. The DEjTRICT's r e i m b ~ t  to the ClTY shslluotcurctcd$1~,000 and ahallbe 
paid ap ddj% and wcavatica phases of the PROJECT are implement&, if tbcy arc awarded 
prkatofuly 1,2005. IfthcymawardedafvzJuIy 1,2005,tbcnDISTRICTfundr:vyillnotbc 
av&lc until July 1,2006, unless unfacscm fundingbccameg available. ~ D I S ~ C T s  
paymenrs may be Pltaod based on the avdlabilQ of fmdiug, however, the p m j W  Pchedulc 
of invoictr md payments ip: 

1 .  59.1 Upon tbc iwumc8 of the Award of Contract for the desiga cP the PRO=, 
invoice the DISTZPILY for the DISTRICr's cost &am (50%) aftbe de&n cost. 

5.9.2 U p ~ l  h a  of 6 e  Pawad of Cantract for thc excavation, invoke the 
,DISTRICT for tbc c a t  of excavation. The DISTRICT'S total coa-shim fa 
d&n and excavation will not $1,503,@00. 

5.93 Upon h c c  of a DISTRICX approval change order for the PROIECT 
exmv'&d!~, invoice the DISlW(=r for thPr agreed u p  cosr oftb d m g e  a& 
u p a  completion of the PR0IW.T excavatim. Should the char@ order invob 
be ism& aftu June30,2005,pa~rmcnt to the CITY may notocaauntil aftePJaly 
1,2006, due to the non- avwlity of DISTRICT funds. 

5.10 Fund any excavption costs that exceeds (~~DISTRICI"~ cbsr GBsn litnit of $1500,Q00. 

IOA F@D UX)4A014 PCN491.01.U) Page 3 of 10 



I 5.1 1 Own, op&abc, and main- tbt PROJECT aftm completion and afccptancr off m t n a e k i a  
Tht CilY is responsible for any bVity f a  public we of the PROJECT and all rekd 
~ a n d a n y W i l i t y i r o r n a n a , ~ ~ m n y ~ f r o m t b z P R O ~ n o t  

I M n i n g b a c a u s o f ~ e l P c k & & w o f t h e P R m b y  tqeCITY. The CITY wil! 
invite the DISTRICT a n n d y  to perform a joint imption of the comple(ed PROJECT 
improvements. 

I ' 
5.12 Conduct dl public bvoIvma3t activities for the PROJECT. 

5.13 .Skid any 'hon-flood contwl h p r o v ~ t a " . W  m y  be includcQ in the PROJECT by the , . 
QTY. 

5.14 Fund any change ordm that am b i l y  caused by a- request fmrn th: OW. 

I 5.15 Provide "As-BuilT record drawings d Blll cmmuction for hihis PROIECTto the DISTRI& 
upon completion of the P R O ~ C T .  

5.16 Have the &'s Con- obtain w u M  Ri&ts-kf-way permit ~ r o m  the D~TIRIWS 
Righttiof-Way Permits Bwnch prior to cnnsmction, for canmuaim activih on DISTRICT 
owned basin property, at no Msf for the purpose of naming thc DISTRICT as.m aeditional 
ins& and to ensue bonding nquhamcnts. - 

517 1. this PROJECT ipterminated for my reason, fiu& k Y ' p a i d  to the QTY and nc( 
MnrrPcmaly obligatd for be PROJECT be nimbuxsed to the DISTRICT with any 
d i n t a u f f .  

6 2  Revicw and approve the design p b  and the bid and cowWon doaaments prim to the ClTY 
advutisir~g the ccumdon contmc@) forbid 

6.3 Reimbruse tn the ClTY a cost share i - c b b m t  amount wtto exceed $l,SW,OW fordesigo 
and excavation casts, including any u W y  relccation and ~onstmc&m aasociatod 
with the excavation. DISTRICT rcimb-ts shall be made tothe ClTY within 3-ys of 

6.4 Review, comma~f and approve &.the dcsiga Pnd con&ufim change ordm to b8 funded by 
the DISTRICT, p io r  to approval and by the CITY. 

6.5 Not be repcmible f e  rhe c4st of any xa-flcd wnm~ o l d  b u p m v ~ b s ,  iociwbg any 
~L* nndlm Inn* ~ m v e m s  

6.6 Not 1# mpomble for the w o n  and mnintemrw of the PROJET, nw for any Iinbility 
related to public uso of the PROJECT Pad dl mlwd p q a t y .  The DISTRICT will na be 
liable for my damages tiw may occur from me PROJECT not functioning bxusc of leEk of 
mPintuIanceof thcPRombytbcm.  

IGA FCD 2004M14 E N  491.01.20 Pmp4oll0 



. . .  . . , ..- . . 

6.7 ~r ior to  @I= e&-t ofconmtion, provide to the CEY. ifn& and at no cost, a 
Rightf-of-Wiy Pirmrit fm the right of ingrrss e p s s  and the light to a-e said f h d  
mm1 P R O m  u r n  propay wined by the DISTRICT. . , . 

I 6.8 Rim to c o m m n m t  of c ~ ~ c t i o u ,  provide to the m, at no'M& f,.FloOdpIain Use. 
Parnit 

I 7. ugon r e c m o n  of this: A t by the Mxkopa! County Rernrder's (Bice. the ~~~~ &all 
convey ita pmipcrtg. I+@@ to the CRY. 

I 7.1 The CITY rhall provide a retattion basin to sontilin n v & w  of 2Q.4 ameft. 

7.2 If the CITY has not compictcd wrcavatim of tho basin by June 30,2007, the DISTRICT bal l  
initiate appmbl of thc DISTRICT'S-paftim of the parcel ns shown on Exhibit B1. The 
n p p d  shall be basul on fair market vdue of un- land in this lofation end shsrll 
have a 2007 date of v b .  In the evcat the CITY haa not complied with thc fonsmaioq ofthis 
basin, it Wprovide landmppattotbDISTRICTbased on the a b o v ~ v ~ o n  
by no later thsn kcember 3 1,2007. Tbis valuation shall be the bagis of t e P p i  without 
regard as to whcthen thc prn- has h the subject of a land cxdmgc as outlined in 
paragraph 7.3 below. 

I . '  7.3 Any land War p r o m  purchased by Uha DISTRIdr and conveyed to the ClTY shall bd foe 
' . ~~floodcontrolpurpo~8ndshwldthrulrudand~orpropertyccarstobusedforflcod 

cuntrol purpp~ut, said laud andlor pmpaty ahall mvut to the DISTRICT. Said m v d o n  ahall 
be offe+sw&d through judicial pnxaxhgs instituted by the DISTRICT in a cuutt of general 
juriodictkm in the State ofAdwna. h nqulred by AdzcmnRev$ed ~taaue~octicm 48-3603~ 

original price nnd thc subscqmt &prim In the cvcot h e  CITY negoaintcs a h i d  exchange 
involvin~ all or portions ofthcpmpx& dtscribcd =Exhibit BZ, witba third prrrty, that would 
~~vdyreconfigun~bsPinlocatiCm,bDISTRI~will~andrccads~~~ 

I ncgati~~g thc revcrsiwray ciause w ~ ' t h c ~ ~ d o e ~  aber~i&ct mviow & concunrnco 
tbnt tho now bagin design and new M a n  will comply With Bll .&a n q a  of this 
Intagovenmatal Agrcmen~ 

I 8. The DISTRICT may pvticjpate wit41 the ClTY in an annual inspection of thcPROJECC Tho Tha(3ITY will 
ccarect any deficicncia idedied by the DISTRICT w i t h  thiay (30) caluada~ days. If the CiTY has not 

I takcn ccmcdve &on within thir time, thc DISTRICT msw.s the right to pedam thc corrective action, 
and will invoice the CITY fos all aaud wtf i n c u d  by the DISTRICT to adminim and conra the 
dcficimcy. And. tbe ClTY will reimburse the DISTRICT these actual coEts within 3 W y s  of receipt on 

I an invoice from tbc DISTRICT. 

9. ~ ~ t o W ~ m y ~ ~ ~ ~ s o f ~ p ~ o 8 c ? e L t ~ ~ ~ b b m  
another party. Any doloption. however. shall not rcliove the &Ic@g party of its original 
~ i a s & f m e d h p a i n .  

1O.Inthecascofa~y disputt~va~nyilemsinthis~greemmt.the~esagrettowtheirbGsteff~and 
enter into g d  fnitb aegohtioa~ to resolve thcdispuaca manas Howeva, this W not limit the rights of 
thcpartiCrtos&any~~proWbybw, 



1 1 . ~ p ~ t o P h i s A g n e e m e n t ~ t a k e m n a b l e m d n e c e s s s l r y d m W i h ~ ~ ~ ~ t y ~ ~  
ChsLt only storm water is di~chgd into the PROJECT, md 8d tbae dixbrgts mto the PROJKT 
camply at tb point of dischqe wi& any applicabb rq-tsF of the Clesn W- Ast, Arkma 
Pollutant D i h g e  EIimhtion Sptcm (kPDBS), or my oahcs appE&l~ dkhrnrgc mqukum& 
including m y  @t mpiraats .  

I 1 2 . ~ ~ ~ t o t h i s A ~ t ~ ~ q e q u a l l y ~ t h c h e 0 c f P R C P I E a w m p ~ ~ c o s Z ~ f  if 
rquamd by either party. An i n d q d a t  au8ithg fanm letoboPh~andomc~nimcttothc 
DISTXICT will @om ihc audit Any pnyraents as mimburaemmts neamuy tom thc P R O W  

I into compliance with the audit funding$ shall bz mi& withie forty-five (45) drmya of acceptance by boab 
pepties of th wdit IVporL 

113. Eauch party to this agreement (indeahr) sbalL to the extent prrdssible by law, i d e m d y ,  defend d 

I save harmless Chc othcr (indcmnittc) including agents, off1ccrs. directors, g o v m m  and anployaes 
thereof, h m  and aguinst any loss as wpaw i n d  as a result of any claim cn suit of any nature 
whatswv~, which dm cat of indemuitpr's negligent on wrengful sctP or onaissiws p m w  to tld~ 

I a&remnmt Such in-on obligation shall encompass any p s o n a l  injury, death or prop@ 
damages resulting from thoindamnitor's negligent or wrongful acts or Mlissioas. ar well as ~ I c  
nttornty's fecs. court cost& md other e x p ~ ? ~ . ~  relating to the defense ngainst c b  or l i t i p l h ,  inaurrd 

I .  by thc indcmnitct. Indcmnitcc shall bc liabb far WU negligence or wrongful ads ss p10vided by law. 

I 14.MnotLcnor~&uponanypartytothis~tahallbch~pandohallbcdclivercdinpascpl 
or sc~lt by mail addrrpocdas follows: 

1 Flood Cmtrol Diitrict of hkiwpp County 
chief h&w ma Oencral h g e r  

I 
2801 Wept DUFM~O S t m !  
P h d ~ ,  A2 85009-6399 

City of cf.$fmdes 

I Attn: Public W* Diw4a . . .  

215 Fiut Buffalo S W  , . 

f%dk, AZ 852.25 

15.Each to this A p e m a t  will pny fa and not,& reimb~memt for its own perscnnel and 
Pdminirtrotve coati nwxiatd with this PBOJKT, including but not limited' to thc following unless 
s p i i b l l y  identified othawise in this Agmwat: dcsipo, rights-of-way acquis'irm, inspection, public 
involvrmcnt, p"nithg, m;8lmgemcnt and admhbtdon, and opcdon and maintumce. 

16. This Wprcunmt shell cxpk ten (10) yuvs from the dale of reading wi& b e  County Recordcrmupom 
completion of the PROJECT and after dl fondiog obligntions andreimbummmo have been patisficd in 
a~&rdccux with this A-L whichoves is the first to ocw. ~we~er, by mutual ~ ~ E X I  

17. This Agmmmt & mbjecl to cancellation by any paay puimmt to the provisions of Atizxma Revised 
Statutes Socti~a 38-5 11. 

IOA FCD 2MD4AO14 PCN 491.01.2.0 PqpboflO 





I Timothy S. Phillips, Pa. Date 
Acting Chief Engineer and Cimeral Manager 

I 
Wppmved and Awqtd: 

The foregoing Intwgovcnuncntal A v t  FCD 200$A014 hss been mviowcd m t  toAdzona&isod 
Stalutca 11-952, as amend&, by the undersigned Gwed C o d  who ha6 determined UIst it is in propet 
fm and within the powers and antharity granted to the mood Control l3miu of Maricopa County under the 
law of the S t w  of Arizona 
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C i  of Cbaodicr, na Municipal Corpomtion, 

By: 

TIM forogoiogIntergovemmcntal A p m e n t  FCD 2WAO14 bsrs b n  miowed pwwnt  to ArizonsbvM 
Statuts 11.952, as amcnded,by the un~iedattomsywho b dotwnindbt i t  kin propor fam d W 
the powor aodautbwity toac CG of CbandIa under tbc laws sf the St& of Arizona. 

By: 
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PemU No. 3034b02U 
P m j e  No. AD09 

QW&R C ~ s k  R O m  D W H  
Etmrn No. AOOO.Q(%;E-=Z 

EGWL DESCMPTJIQPI FOR FEE SIMPLE BROPERW 

That portion Of the West half of the Northwest quarter Section 14, Township 2 
South, Range 5; East, of the Gila and Salt River Base and Meridian, Mlsslmpa 
COuntY, Arizona, being more pzs@cuiarly described: 
mMMEISCING at the Northwest corner of sald Sectlon 14; Thence, along the 
West  Ilnk of said seetion, South 00°1729 west a dlstanee of 1452.62 feet to the 
W N T  OF BEGINWING; Thence North 89°4231" East a ddlsbnce of 1324.37 
feeG ,Thence South OOD19'17" East a distance of 1151.02 feet to the intersedion 
wlth the north line of the Sooth 30 feet of the Northwest quarter of said $ d o n ;  
Thence, along sald North line, South 88O5558" West a distance of 1325.10 feet 
to the lntersectlon wlth the West llne of wid section; Thence, along sald West 
line, North 0O01729" West a distance of 1168.96 feet to the PQXW QP 
BECHNNING. 

The above described parcel contains 1,536,616 square feet or 35.2758 Acres 
more or b. 



June 2,2005 

OFFICIAL RECORDS OF 
MARICOPA COUNTY RECORDER 

HELEN PURCELL 
20060626729 05/09/2006 12:OO 

ELECTRONIC RECORDING 

When rewrded, Interoffice Mail to: QCRB-20D&22A-l8-1-1-- 
Flood Control District Kelleyc 
of Maricopa County ljpp] 
EXEMPT ARS El 11-1134, A3 
Resolution FCD 200 1 ROO3 

WARRANTY DEED 

Project : Queen Cpeek Road Basin Projeet 

Item: A009.001; 8009.002 

Assessor's Parcel No.: 303-4%-UOD, 022A 

The FLOOD CONTROL DISTRICT OF MtPRICOPA C O W ,  a municipal corporation and 

political subdivision of the state of Arizona, GRANTOR, for the sum of One and no/lOO dollars ($ 

1.00) and other valuable consideration, receipt and sufficiency of which is hereby acknowledged [IGA 

FCD 2004A014], paid by The CITY OF CHANDLER an Ariwna municipal corporation, GRANTEE, 

herein has granted, sold, and conveyed and by this Deed does grant, sell, and convey unto the said 

GRANTEE all that certain real property situated in the County of Maricopa, State of Ariwna, described 

as follows: 

See Exhibits "A", "B-I", "R-2" 
Attached hereto and incorporated herein 

The GRANTOR binds itself and its successors to warrant the title against all persons whomsoever. 

This property is conveyed subject to: Current (or prorated as necessary) real estate taxes, assessments, 

reservations, easements, rights-of-way, and deed restrictions as may appear of record. 

It is hereby understood and agreed that the real property described herein is being conveyed to the 

GRANTEE for the specific purpose of the Queen Creek Road Basin Project, including all purposes 

consistent therewith, and should that real property cease to be used for said flood control purpose, said 

real property shall revert to GRANTOR. It is hrther understood and agreed that intergovernmental 

Agem.e~t ?CD 2004P.014 (recorded on May IS, 2005 in the Maricopa County Recorder's Office at 

recordation 2005-0657504 and attached as Exhibit "C") governs the terms of conveyance of the real 

property, end particularly Paragraph 7 17.1 through 7.31 on Page 5 of 10 which describes the causes which 

would commence the enforcement or release of the reversionary clause. 



ACCEPTED AND APPROVED: 

ATTEST: 

BY 

APPROVED AS TO FORM: - m 

BPI. - 
City Attorney 
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RECO NDI)IEPD FOR APPROVAL: 

FMOD CONTROL DIS'IWCF 
OF MAMCOPA COWWY 

I 
Chief Engineer and General Manager 

ACCEPTED AND APPROVEIP: 

BOARD OF DlRECTOaS OF 

I A T: 
7bb %& 

*clerk of the Board' 
Manager, 
Public Works Land Br R/W .Division 

 at^ HAY 0 3 2005 
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Parcel .No. 303-42-820D 8%. a portion o f ' 0 2 2 ~  
~ r ~ j a c t  No. A009  

Queen Creek Road Drain 
ItemP(c. AQO9.0BI-EX 

EXHIBIT 'A" 

I 
LEGAL DESCRIPTION FOR FEE SIMPLE PROPERTY 

That portion of the West half of the Northwest quarter of Section 14, Township 2 South, 

I ,  Range 5 East, Gila and Salt River Base and Meridian, Maricopa County, Arizona, said 
portion being described as follows: 

I COMMENCING at the Northwest corner of said Section 14, Thence, aiong the North line 
of said section, North 8,9°01'01" ~ a s t ,  a distance of 603.33 feet to a point of intersection 
with t h e  Easterly right of way line of the Consolidated Canai and the POINT OF 

I .  BEGINNING; Thence continuing North 89°01'01" East a distance of 720.36 feet to the 
intersection with the East line of the 'West haif,of the Northwest quarter of said section; 
Thence, along said East line, South 00°19'17" East a distanceof 1468.60 feet, Thence 

I South 8g042'31" West a distance of 1324.37 feet to a point on theWest line of said 
section;. Thence, aiong said West line, North 00°17'29" West a. distance of 71.88 feet t o  
a point .of intersection with the Easterly right of way line of the Consolidated Canal; 

I Thence, leaving the West line of said section run Northeasterly along the Easterly line of 
said Canai the following courses; North 18°37'19" East a distance of 239.55 feet to the 

I 
beginnlng of a non-tangent curve, concave to the Southeast, with a radial bearing of 
South 71918'58" East and a radius of 1634.35 feet; Thence Northeasterly though a 
central angle of 3O28'47" along said curve an arc distance of 99.29 feet; Thence North 

I 22°07'03" East a dlstance of 307.35 feet to the beginning of a non-tangent curve, 
concave to the southeast, with a radial bearing of South 67°59'41" East and a radius of 
1105.40 .feet; Thence Northeasterly through a central angle of 5°,07'44" along said'. 

I curve an arc distance of 98.95 feet; Thence N0rth:27~08'03" East a distance of 481.83 
feet to the beginning of a non-tangent curve, concave to the Northwest, ,with a radial 
bearing o f  North 6Z011'30West and a radius of 881.57 feet; Thence Northerly through 

I a central angle of 6°34'33"'ai.ong said curve an arc distance of 101.18 feet; Thence 
North. 20°45'22" East a distance of 187.75 feet t G  the North line of said section and the 
POINT OF BEGINNEN&. 

I ; The above described parcel contains 1,536,617 square f$et or 35.2759 Acres more or 
less. 

I 
I .  
I 

E X W X B I T  "A" 





I - -  Parcel No. 303-42-022A 

I 
Bkojset No. A009 

Queen Creek W A D  BWBIIN 
Itern NO. AOO9.002-EX2 - 

I 
LEGAL DESCRIPTION FOR FEE .SIMPLE PROPERTY 

That portion of the West half of the Northwest quarter Section 14, Township 2 

I South, Range 5 East, of the Gila and Salt River Base and Meridian, Maricopa 
County, Arizona, being more particularly described: 

I COHMENCXWG at the Northwest corner of said Section 14; Thence, along the 
West line of said section, South 0Q017'29 West a distance of 1452.62 feet to the 
POINT OF BEOLNMINgi; Thence North 89°42'31" East a distance of 1324.37 

I feet; Thence South 00°19'17" East a distance of 1151.02 feet to the intersection 
with the north line of the South 30 feet of the Northwest quarter of said section; 
Thence, along said North line, South 88°55'58" West a distance of 1325.10 feet 

I ,  to the intersection with the West line of said section; Thence, along said West 
line, North 00°17'29" West a distance of 1168.96 feet to the POINT OF 
BEGINNING. 

I 

The above described parcel contalns 1,536,616 square feet or 35.2758 &res 

I more or less. . . 
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MARICOPA COUNN DEPARTMENT OF TRANSFORTATION 

GRANTOR DATE 

EXHIBET ''€32" 

Prelim:JCampbell 
02/23/05 , Chk: Appr: 





Appendix B 

Summary of Previous Studies (Higley 
ADMP Report) 



Previous Studies from the Higley ADMP, Recommend Design Report; Dibble & 
Associates, October 2000. 

The Gilbert-Chandler Flood Insurance Study (FIS) was completed in 1990 for the area 
south of the Superstition Freeway. The study area for the FIS is bounded by the 
Superstition Freeway on the north, Hunt Highway (Maricopa County line) on the south, 
the RWCD Main Canal and the East Maricopa Floodway on the east, and the SPRR 
paralleling Arizona Avenue on the west. The study included hydrologic analysis of the 
entire study area with mapping and delineation of the 100-year floodplain along the 
Eastern Canal, Consolidated Canal, SPRR mttenhouse alignment) and SPRR (Arizona 
Avenue alignment). 

The Gilbert-Chandler Area Drainage Master Study, Volume I, Current Conditions 
Hydrology (ADMS) was completed in July 1993 for a 120 square mile area bounded by 
Interstate 10 on the west, by the Western Canal and US 60 on the north, by the RWCD 
Canal on the east, and Queen Creek Road on the south. The study included only existing 
conditions hydrology for the study area. 

The future hydrologic conditions were presented in the Gilbert-Chandler Area Drainage 
Master Study, Volume 11, Future Conditions Hydrology completed in January 1994. The 
planned Santan Freeway location and drainage features were included in the analysis. 

The area south of Queen Creek Road to the County boundary at ~ u n t  Highway was 
studied in the Gilbert-Chandler ADMS Addendum, completed in 1998. The study area is 
bounded by Queen Creek Road on the north, the RWCD CanalIEMF on the east, Hunt 
Highway on the south, and Arizona Avenue on the west. 

The area north of the Superstition Freeway has been more recently studied in the Eastern 
Canal North, from Baseline Road north to McDowell Road, Floodplain Delineation 
Study, completed in August 1999. The study area is bounded on the north by McDowell 
Road, on the east by the RWCD CanalIEMF, on the south by Baseline Road and on the 
west by the Eastern Canal. 

All of the previous studies provided hydrologic analysis and/or floodplain delineation. 
None of the reports presented drainage improvement concepts or plans. The only regional 
drainage plans presented for the study area are contained in Concept Drainage Report, 
San tan Freeway - Price Rd to Gilbert Rd and Preliminary Drainage Concepts Santan 
Freeway - Gilbert Road to Baseline Road, completed in June 1995 by ADOT. 
Existing condition hydrology for this project was prepared by the District using the 
hydrology models from the Eastern Canal FDS, the Gilbert-Chandler ADMS, and the 
Gilbert-Chandler ADMS Addendum. The District hydrology has been modified for use in 
this study to simulate the impacts of each plan alternative. 



Appendix C 

Higley ADMP Hydrologic Model 
(Pertinent Portions) 



* BLOOD HYDRODPAPH PACKAGE (XEC-1) * 
ENOINEERS 

ja 1997 
ENGINEERING CENTER * 

VERSION 4.1 
STREET 

95616 
RUN DliTE OSDECOS TIME 08~30253 

* U , S . R R M Y C O R P S O F  

HYDROLOGIC 

609 SECOND 

DAVIS. CIlLIFORNIil 

(916) 756-1104 

THIS PROGRliM REPLACES All PREVIOUS VERSIONS OF HEC-l WOWN AS HECl (JAN 731, HECIGS, HECIDB, ANC HBC1XW. 

THE DEFINITIONS OP YhRIABLES -RTIMP- lLND -RTIOR- X&VE -OED PROM THOSE USED WITX THB 1973-STY18 INPUT 
STRUCTURE. 

THE DEFINITION OP -AHSKK- ON R M - W D  WilS C-GED WITX REVISIONS DATED 28 SEP 81. THIS IS M E  PORTPAN77 
VERSION 

NEW OPTIONS> DIVIBREhK OUTFLOW SUBMERDENCB . SINOLE EVENT DAMAOE CALCULATION, DSS:WRTTE STACE PRBQUENCY 
DSS:R- TIME SERIES AT DESIRED CALC-TION INTBRVliL LOSS RIITE:CREEN m M P T  INPILTR&TION 
KINEWTIC WIIVE: NEW FINTTE DTPBERBNCB ALGORITHM 

1 HEC-1 INPUT PhGE 1 

LTNE ID ....... I.......2.... .. 3 . . .  . . . . 4 . . . . . . .  5 ....... 6 . . . . . . A . . . . . . e . . . . . . . 9 . . . . . .  10 

ID HICLEY ElDMP BILE PR B B ~ S l  
2 ID -.*.~.ile modified by ~lbble and associates (%a) for use in the .t+.*+****tr 
3 ID --.+'~igley AMP. ~ e i e r  to the ~ n d  of this file for ii f f f f * f f f f f f f f f f f * f + f f f  

ID *****Listing OL modiilcaiians - Dan Fra* IDCP), DSA 03.10.00 """""""' 
I........ ...LO.... C.................... 5 THE ORIGINAL '*.'..*"..~.....~... ............................................................................... 6 

7 TO Modified to remove Xigley ADMP basinslchannels and put back original routing6 
8 TO Queen Creek Basin was not removed since multiple models are being run to 
9 ID evaluate the capacity of the basin. and itma effect on the flaodplainisi 

10 TO downstream. The Ray Basin was removed. 9/3/03 JRC 
I1 ID 
7 7 ............................................................................... ." 
13 ID SCENiiRIO TiiO 
14 ID O R I G I N U  COUNTY FILE: W224CLU.DrlT 
15 10 DATE8 JILN.1994 
15 ID 
17 ID 
18 ID DILBERT-CWLBPI AXEII DRIIINADE HASTEE STUDY 
19 ID VOLUME II - FUTURE CONDITIONS HYDROLOOY 
2 0  ID PMOD CONTROL DISTRICT OF MAXICOPS. COUNTY 
21 ID 
22 ID SECOND MODEL COMPONENT CONTMNING M E  AREA SOUTX OF ?liE RITTENHOUSE 
23 ID PJIILROElD TO APPROIIN&T6LY QUEEN CREEK ROAD BETWEEN TXE SPRR XVC THE RWCD 
24 ID CANAL. 
25 ID 
26 IO THIS MODEL TS FOR THE 100 YR 2 4  HR STORM WITH AXEAL REDUCTION OP POINT 
27 ID IULINI.AII USTNC MCLnlP2 PER DRIIINAGE DESIGN XaWU, YO=. I WITH A STORM 
28 ID =Eli OP THIS MODEL COMPONENT 134.7 SQ. MI.) 
29 ID 
30 10 'I' FVWRE CONDITIONS SUBBASINS ANZ CUWtENT IAND USES .'.' 
31 ID -11""' INCLUDING THE S-hB PREEWAY ANC FACILITIES ................ 32 TO ""*1++. ~ - - * - - * * * * * + ~ ~ * ~ ~ ~ ~ + ~ ~ ~  

33 ID 
34 ID CALCULATIONS FOR RESERVOIR STOPACE~OIITFLOW RELATIONSHIPS. DIVERSIONS, 
35 ID CliLVERT lum TRESTLE CAPACITIES CAN BE FOUND IN THE REPORT APPENDICES 
36 ID W OF THESE CAL-TIONS AXE ALSO EXPIAINBD IN THE XM RECORDS. 
37 ID IN SOME INSTANCES TXE DATA WElS TAKEN FROM OTHER SOliRCES WHICH ARE 
38 ID NOTED IN THE KM RECORDS IN TXE MODEL ITSELF. 
39 10 
40 ID ******* WIIRNING!! ! ! !  XEC-1 DOES NOT RECOGNIZE THE SECOND FIBLO OF THE 
61 ID *--*"' BC RECORD WITHOUT USING TXE JD RECORD OPTION. THEREFORB, 
42  ID *1*%*** THE TOTAL AXEL3 REPORTED AT ANY GIVEN IOChTION ARE NOT 
b3 ID +""" NBCESSiiRILY CORRECT. 
44 ID ***.* DUE M THE NUMEROUS DIVERSIONS m RETRIEVALS or HYDROCR~PHS IN THE 
45 ID '***'** MODEL AW nlE FiiCT lWLT THE JD OPTION WAS NOT USED IN THIS STUDY 
46 I D  ****'** nlE MTiUi CUCUUiTED BY XEC-1 W NOT REFLECT THE ACTUAL 



ID "*' CONTEIBUTINO AREAS. REFER TO THE INPUT SUMWIES IN THE REPORT TEXT 
ID .......on THE ARC/INPO DATABASE TO F I M  TOTAL ARBRS FO..OIYElU.OC.TION 

I 

LINE 

.. 
10 G i U  DRIIIN. 
ID 

XEC-I INPUT PliGE 2 

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

ID 6/16/93 S M R M  AREil REVISED BASED ON COMMENTS RECEIVED FROM THE 
ID CITY oa CHANDLER DaTFD J W E  3 ,  1993 PROM 34.5 TO 34.7 SQ.MILES 

-- 
ID 
ID MODEL MODIFXED BY THE rCD FOR USE IN TXE XIGLEY ADMP 5/6 /99 
ID NEW PILENWE: 224FWCLU.DilT 
I D  
ID THIS MODEL S&S BEEN MODIFIED BPIOM THE ORIGINAL W R  USE WITH THE XICLEY ADMP 
I D  SUBBASINS WITHIN 3.NT ABFECTINC THE STUDY AREA HAVE BEEN MODIFIED TO REFLECT 
I D  EXISTING - USE CONDITIONS i iS  08 1998. RESULTING RETENTION VOLUMES W E  
ID BEEN MODIFIED AS WELL TO REFLECT TWE NEW -USE CONDITIONS. 
ID i i l L  SUBBASINS WITHIN THE STUDY =Eli WERE WALYZED BUT ONLY II PEW REQUIRED 
ID MODIBlWION. MODIFIED SUBBiiSINS WILL BE NOTED IN l l i E  KM RECORDS. 
I D  SUBBSSTNS TRhT WBRB ANALYZED BUT WAC NO lAUD USE W O E S  &RE &S FOLLOWS: 
ID ~ , a , a a ~ ~ , s ~ ~ , ~ o ~ ~ a e ~ ~ ~ ~ ~ z a , ~ g . ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ n ~ ~ ~ a ~ ~ s a ~ ~ ~ ~ n o ~ ~ ~ ~ ~ ~ .  
I D  SUBBASINS TRAT WERE MODIFIED ilXE i lS  POLGOWS: -- ~~ 

ID 3 ~ ~ ~ 5 ~ ~ ~ 7 ~ ~ 3 2 ~ ~ 0 ~ ~ 5 ~ 4 4 ~ 4 5 .  
ID 
ID ALL OTXER SITBBASTNS TN THESE MODELS WERE EITHER NOT WITHIN THE STUDY AREA 
ID OR DID NOT APBBCT THE STUDY AR611 ANT WERE THEREFORE NOT MODIFIED. 
ID I. "*......*******.*.~~~~~~~,,*~,.~*~~,,***,,**~,***.**.***.'..**.*....*.~... I. "'****"""****".**,**,**.~~~**.~~.,,~*.,.,~.,.,..,,,...*.~....~......~. 
ID 
.oraom 
IT 5 OiJin93 0100 2000 
10 3 

XK RD7li 
XM RETRlEVE SLOWS BROM CROSSROWS DETENTION BiiSIN 
XM THE nREA ON THE BA RECORD IS ALb THE AREil BETWEEN THE EilSTERN 
iVI C m l i L  m D  W E  RWCD CANAL BOTH SOL"'" 115.331 OF 
XM THE SUPERSTITION FREEWAY 
BA 15.33 
ZR ;QI &.DCWMSPUTURE B=CRoSSROEtDS Bi lS iN C-PLOW F-24HR CLU FRY 

+ m Removed 9/3/03 JRC . m \IC&NNNBL P W E T E R S  MODIPIED FOR PRELIMINARY C-L SIZING -DCF 08.16.00 
f XM ROUTE FLOWS PROM CROSSROWS PARK TO RD. 
* m ECDC-9C . RS 5 PLOW -1 
% RC ,040 , 0 4 0  .DIO 2367 .0005 
' R X  0 2 16.9 31.9 76.9 91.8 107 123 
' BY 4.94 5 2 . < 9  0 0 2 . 4 9  5 4 .56 

HEC-1 INPUT PiiCE 3 

KK RRR-29 
m Added XK 9/9/03 JnC 
m Put back 9/3/03 JnC 
m R O W  FLOWS RETRIEVED PROM THE INTERSECTTON OF THE BAILROW b E.C TO 
m CONCEWPATION POINT 2 9  
m SLOPE ASSUMED EQUAL TO TXAT OF THE EiiSTERN CAW= WHICH WAS TAKEN PROM 
m THE S.R.P. SURVEY DATii FOR TXE EhSTERN CWAL. 
m SEE EaSTERN CIUIaL ROlPllINCS XDR REFERENCE. 

KK  SUB^^ 
MI BASIN SUB29 
KM THE POLLOWING P m B T E R S  WERE PROVIDED FOR THIS BASIN 
XM L; 1.1 LCB; .7 S; 10.1 M= ,150 IAO= 124.0 
MI WOENIX VALLEY S-GRIIPH WAS USED POX THIS BaSIN 
B& .17 
IN 30 
Y11 mINFALL DEPTH OI. 3.80 WAS SPACIALLY REDUCED &S SHOWN BY THE PB RECORD 
MI AN l i R E A l  REDUCTION COEFFICIENT OF ,890 WXS USED 
PB 2 . 3 0  
XM THE FOLLOWING PC RECORD USED A 24-HOW1 SCS TYPE II RIIIIYRALTITI 
PC ,000 ,005 ,011 ,016 .022 ,028 ,035 ,041 .OPE ,056 
PC ,063 ,071 ,080 ,089 .098 ,109 ,120 ,133 7 ,163 



LINE 

,563 
, 9 0 2  
, 9 7 8  

12.00 
5. 

as. 
5 5 .  

XM BASIN SUB39 
m THE FOLLOWING PiiRiiMETERS WERE PROVIDED FOR THTS BASTN 
rn L.- 2 2 Ica- 1.3 S; 14.9 Xn= ,070 LAG= 91.0 - 

KM PHOENIX VALLEY S-GWIPH WP.S USED FOR THIS BASIN 

KK 039 
XM THROW URBAN AWAY RETENTION VOLUME: 2 . 0  AC BT Liom basln 39 
m (hydrograph ldenrllled as OR391 
DT OR39 2 . 0  
DI 0 10000 
DQ 0 10000 

KK XC39 
KM COMBINE PLOWS ROUTED FROM O E M  ED., R Y m  ED., W I T H  RUNOFF XYDROGRElPH FROM 
XM SUB39, WITH THE OVERFLOWS IN EXCESS OF TXE 5TY C-EL AT -SIN I, 
KM m D  W I T H  M E  B M P n  CONTINUINO HYDROCRElPX PROM DIY38 
KM THlS BLOW IS NOW ROUTED THROUOH II BOX CULVERT AT GCERMEWN THE 
KM CONSOLIDATED CANAL SOIPPHWMD D C F  
HC 2 

* KKR39&1a 
* KM Removed 9/4/03 JRC 

KM -EL PAPAMETERS MODIFIED FOR PEELIMINMY -EL SIZINO -DCP 08.21.00 
m ROUTE -LOW X.ROM HC39 TO RETENTION ME2 liT iilRPORT VIh BOX CULVERT 
m CCDC-5C 

+ RS 3 PIOW -1 . RD 2832 ,0005 .015 DEEP 48 0 

KKR3941b 
KM Removed 9/4/03 JRC 

1 EN W E L  PARAMETERS MODIFIED FOR PRELIMINIIRY -EL SIZING DCB 08.21.00 
+ KM ROUTE BLOW PROM RETENTION MBll TO QUEEN CREEK ED 

nr rrnr-5h ~-~ ..-. .~~ 
* RS 3 BLOW I 
RC ,040 ,040 .Oh0 1751 ,0005 

* R X  0 2 19.1 36.2 136.2 183 170 186 
* RY 5 .66  5.7 2.85 0 0 1.85 5.7 5.38 

* KKR3941c 
* KM Removed 9/4/03 JRC 

KM CHAWNEL PA-ETBRS MODIFIED FOR PRELIMINMY C-EL SIZING -DCP 08.21.00 
h31 ROUTE PLOW PROM RETENTION MBil TO QUEEN CREEK ED . m CCDC-5a 

* RS 1 PLOW 1 

H E C ~ l  INPUT PAGE 10 

XM Put back 9/4/03 JRC 
KM THE WLLOWING RESERVOIR ROUTE AND DIVERT W&S BEHOVED TO MODEL THE IMPROVED 
XM CONDITION WirXOUT PONDINO BEHINO THE CONSOLlDliTED C M A L  -DCF 11.10.99 

XX RR39 
X B  RESERVOIR ROUTING E W T  OB CONSOLIDATBD CAN& AXD XPPROXIMhTELY 1320 BT. NOR 
XM OF GERM- RD. 
XM ROUTING RETENTION BliSIN - WHEN PONDIN@ RE&CHES ELBVATION 1230.0 
m FLOW WILL BEGIN OVER THE C m A L  B M X  TNTO THE CONSOLIDhTED C W A L  
m NORTH OF GERMlLMU ROAD. NO WATER CROSSES GERM- ROAD. 
m GERM- ROAD MINIMUM ELEVATION IS 1234.5~. 
KM DL=& FROM PRIIlIZOY-COREY CROSSROElDS PaRX CLOMR MODEL (1992) 
m S m W  FREEWAY IS ASSUMED NOT TO IMPACT ON THE PONDINC MEII RATING CURVE 
RS 1 STOR 0 
SA 0 11.0 15.5 20.0 24.5 29.0 33.5 38.0 42.5 47 



KK DIY39 
YM P u t  back 9 /4 /03  JRC 
m DIVERT ALL m T  EXCEBDS BASTERN C.C. BLNK ELEVilTION INTO C.C. 
DT D39-CC 
DI 0 10000 
DQ 0 10000 

KK RDQC 
m put back 9/4/03 JRC 
m R E m I E Y E  BLOWS DIVERTED AT QDUEBN CRFEX RD. I N M  SUB40 
DR DEC-40 

XX RQCIOA 
XM Pnk back 9 / ' i / o 3  2EC 
XM ROUTE R E m I E V E D  PLOWS TXROUGH RKB.CH "A" WITHIN S W 4 0  
m SLOPE = (1260-1253!/2640 
R S  4 BLOW I 
RC . .07 .07 2640 , 0 0 2 6  15 
RX 0 1 4.83 8.83 18.83 108.83 198.83 208.83 
RY 15.5 10 10 15 14 14 14 1 5  

KK R4OA B 
m Pnt back 9/4/03 JRC 
KM R0IPI.E FLOWS FROM END OF REaCH 'la,' THROUGH REACH ,"B" WTWIN SUB40 
KM SLOPE = (1253 1210!/1400 
RS a FLOW -I 
RC ,015 01 . 0 7  1400 ,0021 15 
RX 0 4 4 . 8 3  8 . 8 3  18.83 108.83 198.83 208.83 
RY 15.5 10 10 15 14 I$ I4 15 

HEC-l INPUT PElGB 31 

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

KK R4OB-C 
m Put back 9 /4 /03  JRC 
YM ROUTE BLOWS FROM ENO OE RmCH 
YM SMPE - (1250-12321/6400 
RS 7 PLOW -I 
RC .03 ,015 ,035 6400 
RX 0 31 35 19 
RY 17 14 15.5 10 

m BaSIN SUB40 
m THE FOGLCIWING PIImETERS WERE PROVIDED FOR THTS BASIN 
XM L= 2.2 LC== 1.1 S= 13.2 xn. ,080 LAG= 98.0 
m PHOENIX VALLEY S-G-PX WAS USED BOR THIS BASIN 

IK 040 
I(M THEOW  WAY LTRW RETBNTION VOLUME: 6 . 0  XC-FT from b a s i n  40  
m (hydragraph i d e n t i f i e d  as OR*Oi 
DT OR40 5 . 0  
DI 0 10000 

YQ 0 10000 

* THE WLLOWING CODE REMOVED PER COMMENTS BY KAG. D C F  10.9.00 
* KK HCIO 
* m COMBINE RUNOPP HYDRODPS~PX PROM sm40 WITH FLOWS ROUTED FROM THE INTERSECTIO 

XM OF E.C. m QUEEN CREEK RD. - WITH B M P n  CONTINUING HYDROCRiiPH FROM DIY39 
HC 2 

KX R4O-41 
m ROUTE COMBINED BLOWS THROUGH sm41 
m SLOPE = ilz3z-lzsoi/l365 
RS 3 PLOW -1 
RC .03  ,015 ,035 1965 ,001 
RY 0 32 35 19 40  44 5 9  8 9  
RY 17 14 15.5 10 10 15.5 16.75 1 7  

PAGE 32 



LINE 

LINE 

XX SUB41 
XM BASIN SUB41 
XM THE POLLOWING mRlUlETERS WERB PROVIDED FOR THIS BllSIN 
KM I- 1.7 lcai .9 S- 10.2 Kn- .OSO LAG= 86.0 
XM PHOENIX VALLEY S-GmPH WAS OSED FOR THIS BASIN 

KK DIY41N 
Y11 DIVERT 13.5 ACRE-BBET FOR RBTENTXON IN TXE NEW AIRWRT EXPLINSlON ARm 
m DATA PROM BFANZOY CORFY ( 8 / 9 l i  ENGINEER'S DPAINIICE REPORT WR THE 
KM IIIRPORT EXPANSION 

KI XC41 
KM Changed HC Lrw 3 Co 4 .  9 / 4 / 0 3  JRC 
m COMBINE RUNOFF HYDROGFAPH FROM SUB41 WITH ROUTED PLOWS PROM SUB40 
' v r  4 

KK RR41 
KM RESERYOIR ROUTING BiiST OF C.C. AND N O R M  OX. QUEEN CREEK RD. 
KM ROUTING RETENTION BiiSINS - iiIRPORT RETENTION BASTNS iWD OVERBLOW 
KM RETENTION RILL POND To AN ELEVElTlON OF 1229.0 AND THEN WILL OVERFLOW 
KM QUEBN CREEK ROAD. 
KM M B  CAN& BRNK MINIMUM BLYZIITION IS 1230.5'. 
KM DATA FROM F-SOY-COREY CROSSplOilDS PAEK CLOMR MODEL (1992) 

XX RD35a 
m Put back 9/4 /03 JRC 
X M  RETmIEVE FLOWS DIVERTED QUEEN CREEX RD. INTO SUB42 
OR 035A42 

XX 835A4.42 
XM Put back 9/4/03 JRC 
m ROUTE RETRIEVED FLOWS THROUOX SUB42 
X M  SLOPE i (1260-12261113310 
XM ENDPOINTS RllISED To CEASE WARNING OUTPUT 
RS 15 BLOW -1 
RC .07 .07 .07 13310 ,0025 
RX 0 50 100 300 500 500 650 700 
RY 12 10.75 10.5 10 10 10.5 10.75 12 

KK DBSNQC 
KM Changed DQ to remove low Llow 9/10/03 JRC 
XM DIVERT liROUND QUEEN CREEK BASIN 
DT DIVd2 
01 0 350 1000 10000 

0 0 0 0 

KK SUB42 
X M  =SIN SUBIZ 
X M  MH POLLOWINO m.nammEns WEnE PnovroEo FOR THIS B ~ S I N  
X M  L= 2 . 6  LC=- 1.2 s- 13.1 Kn. , 0 6 5  Lao= 89.0 
XM PWOBNIX V S L E Y  8-GBAPH WAS USED FOR TXIS BliSIN 



LINE 

LINE 

KK D42 
KM THROW AWAY URBiUU RETENTION VOLUME: 4 . 5  AC-PT 

KK XCBSN 
m changed HC from z ra 3 .  9/4/03 JAC 
KM COMBINE HYDRODmPHS n'P BnSIN 
' HC a 
HC 3 

low flow bypass 9/10/03 JRC 
9/4/03 JRC 
AT QUEEN CRBEK EX 

41.5 210 230 
25 27 28.01 
.5  

1.5 

KK RBSNQC 
KM RETURN BYPhSS FLOWS APTER DETENTION QUEEN CREBX BASIN 
DR O W 4 2  . KWITQCMQ . KM Removed 9/4/03 JRC . KM ROUTE FLOWS FROM QUEEN CREEK TO MCQUEEN IN BYPASS CHElNNEL 

m ccoc~na 
RS 2 FLOW I 

KK CPaZ 
KM RECOMBlNE BLOWS MTER DETENTION BASIN 
HC a 
ZW &-DCXMSFIITURE BxBhSIN42 C-PLOW P=Z4XR CLU PWY 

KI RE42 
m Removed 9/9/03. PloodDlain removed by QC Basin. JRC 

* YM added 9/4/03. Source oi data is the Dilbert-Chandler iiDMS224 model.JRC 
* m Routing reten~ion basin - water ponde between the city of 
* m chandler landiill and ~ u e e n  creek ~d until it overtops the 
+ m consolidated canal and the ~coueen ~d bridge at an elevation 

XK DIV42A 
KM Added 9/4/03. Source of data is the DilberL-Chandler IiOMSZ24 model. JRC 
KM Divert all that exceeds McQveen nd elevation into the canal. 
DT 0 4 2 ~ C C  
DI o laaao 
DO 0 10000 

-.. 
KM RETRTNE FLOWS bT PAY RD. WITHIN CONSOliDliTED CElNU 
KM THE ARE* ON THE BA RECORD REPRESENT6 U L  POTENTIAL CONTRIBUTIND mEA 
KM UPSTREM OB TWB CONSOLIDbTED C-aL US TO THE RWCD CIWAT. BOTH NORTH 
i.3 W D  SOUTH OF n l X  SUPBRSTITION FREEWAY. 
BTI 46 .76  
ZR -QI A-CCADMSPUTmE BrCCINFLOWMGC2 C=X.LOW P=24XR CLU PWY 

XK IICC-36 
XM ROUTE BLOWS FROM W RO. TO TWE IWERSBCTION OF C.C. Mm CWUiDLER BLm) 
XM SLOPE i 11230.57 - 1229.89116700 
XM ELEVhTlONS BOR SLOPE AND CROSS~SBCTIONS =&KEN FROM S . X . P .  SURVEY 



1335 KM DS.Tii FOR THE CONSOLIDIITED C i U I S  J?B NO. gI0-50170-001 
1336 KM BOOK NO. 478~479 
1337 KM THE SRP DATUM IS NOT NECESSmIRILY COINCIDENT W I T H  THE PRIWZOY-COREY DATA 
1338 KM OR OTHER DATUM. THEREFORE, COMP2XEISONS OF ABSOLUTE ELNATIONS BETWEEN 
1339 KM THESE DATA MhY BE EMISLBIIDIND. 
1140 KM TXlS CROSS-SECTION IS TMT FROM STATION 564+00 IN THE SRP SURVEY DATA 
1341 YM CiWiiL BAWK POINTS ON BOTH BANIS REPEliTED l i S  CROSS-SECTION 
1342 KM EM) POINTS. 
1343 KM ENDPOINT 40' ADDED TO BLlMINliTE 2000 WLiRNINGS OF M I M U M  OUTPLOW EXCEEDED. 
1344 KM FLOWS IN EXCBSS OF THIS MRXIMUM DIVERTED BELOW IN KK DIVCHL 
1345 RS 15 ELOW -1 
1345 P\C ,023 ,013 .023 5700 ,0001 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
/ / / / / / / / / / / / / / 1 / / / / 1 I /  

1095 R W 3  9A " 

< ~ - ~ ~ ~ ~ ~  oEc~no Flows from over Eastm Canal 
RDQC 

1218 I Chandler Aimort I 

Flows over Eastern Canal into Sub 42 

Bypass of QCRB modified by J. Cox to no bypass 

204 AF ntmtion at the QCRB site 



1311 <....... o~vaa  
1311 RBSNQC 

/ / / / / / / / / / / / / / I / I~~ / /~ I I I / / I I~ I I I I I I I I I I I~ I I I I I I I I I I I~ / I I I I / I I I I I~ I I / I / I I I I / / I / / I I / / I I / I / I I I I / I / I / I I / I I I I I I I I I I I I I I I I I I  
/ / / / / / / / / I / / / / / / /  

HYOROD~PH iiT STATION 042 

PEaK FLOW TIME MLXIMUM AVERF(Cl3 FLOW 
6-HE 24 HR 72-HR 166.18-HR 

i ICFSI IHR) 
,,-Rq, 

1 2 9 9  KK HCBSN 1 .............. 
Changed HC from 2 Lo 3 .  9/4/03 J8C 
COMBINE HYDROCBAPXS LIT BASIN 

1302 HC HYDROCWlPH COMBILYaTIW 
XCOMP 3 NUMBER OF XYDROOL3PH.S TO COMBINE 

.** 

HYDRODBAW AT STATION HCBSN 

PEAK BLOW TIME WIMUM WEBACE FLOW 
6-HR 24-HPI 72-HR 166.58-HE 

+ ICPSi (HE1 
ICPS) 

+ 581. 13.17 199. 100. 3 4 .  IS. 
IINCHESI , 373  ,752 _767 ,767 

IbC FT) 9 8 .  199 .  203. 203. 

CDMULliTIVE &-RE* = 4 . 9 5  SQ M I  

.............. 
Enlarged basln to accept l o w  flow bypass 9/10/03 JRC 
Removed low level outlet 9/4/03 JRC 
PROPOSED DETENTION BASIN IIT QUEEN CREEI ED 

HYDROORAPE ROUTINO DATA 

1307 RS STOmGE ROUTING 
NSTPS I NUMBER OB SUBREXHES 
lTYP S M R  TYPE OB INITIAL CONOTTTON 

RSYRIC -1.00 INITIAL CONDITION 
Y .00 WORKINO R AND D COEFFICTENT 

CREL 28 .00  SPILLWAY CREST ELEVATION 
SPWID 2 0 0 . 0 0  SPILLWAY WIDTH 

COOW 2 . 5 0  WEIR COEFBiCIEhPP 
EXPW 1 . 5 0  EXPONENT OF Hylo 



COMPUTED OWPLOW-ELEVATION DATA 

OUTLilOW . 0 0  .OO .OO . O O  . O O  . O X  .el .02 .03  
.04 

ELEVaTION 23.00 28.00 2 8 . 0 0  28.00 2 8 . 0 0  28.00 28.00 28.00 2 8 . 0 0  
2 8 . 0 0  

OUTFLOW .06 .09 .I1 .15 .I9 .24 . 2 9  .35 . 4 2  
.50  

ELEVATION 28.00 2 8 . 0 0  28.00 28.00 28.01 28.01 28.01 28.01 28.01 
28.01 

COMPUTED STORAGE-OUTFLOW-ELEVATION DAT> 

SWREiOE . O O  1.30 8 . 8 0  4 . 0  110.00 229.80 2 3 0 . 0 0  
OUTPLOW . oo  . o o  .oa  .aa .oo . O D  . s o  

ELEVATION 23.00 24.00 2 5 . 0 0  2 5 . 0 0  2 7 . 0 0  28.00 28.01 .+. *.. ... .*. *** 

PEkK FLOW TIME MIU(IMUM N E R i i O E  PLOW 
6 - H R  2a-XR 71-HR 166.58-HR 

+ ICFSI (HR) 
ICPSI 

0 .  .oo 0. 0. 0. 0. 
(INCHES1 .OOO ,000 ,000 ,000 
(AC-BT) 0, 0. 0 .  0 .  

I 

PEAK STADE TIME 

t <BEETI iXRI 

1311 XK ' RBSNQC ' 
**.*.*.*+***** 

RETURN BYPL3.5 FLOWS AFTER DETENTION QUEEN CREEK BASIN 

1313 OR RETRIEVE DIVERSION HYDROGRAPH 
ISTm DIV42 DIVERSION HYDRODRiiPH IDENTIFICXTION 

... ..* .*. "*" *** 

HYDROGmPH AT STaTION RBSNQC 

PBllK FLOW TIME MRXIMUM WERiiOE PLOW 

RECOMBINE FLOWS AFTEX DETENTION BXSIN 

1316 XC HYDROGRAPH COMBINATION 
ICOMP 2 NUXBER OF HYDROGR&PHS TO COMBINE 



*.. 
*** ..* .** .." *.* 

HYORODRWH &T STATION CP42 

PEAK FLOW TIME mIMUM iiVERElGE PLOW 
6-HR 24-XR 72-HR 166.58-HR 

HYDROCRElPH LT 
RD35ii 532. 14.75 2 4 5 .  66. 1 2 .  .00 

ROUTED TO 
R351t42 342. 18.50 197 6 5 .  2 2 .  . O O  

10.90 
18.50 

DIVERSION TO 
D I W 2  0. 18.50 0. 0. 0 .  . O O  

HYDRoCREiPX iiT 
OBSNOC 342. 18.50 197. 6 5 .  2 2 .  .OO 

HYDROGWlPX nT 
SUB92 581. 13.17 152. 39. 13. 1.65 

DIVERSION TO 
OR42 4 .  13.17 8 .  2 .  1. 1.65 

3 COMBINED &T 

i "CnEN 
I 

HYOROGRIlPH TIT 

2 COMBINED hT 

RBSNQC 

CP12 

042-CC 

DIV4ZII 

RDCC 

RCC-36 

DIVERSION TO 

ROUTED TO 

.DO 

DIVERSION TO 
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Appendix D 

District Interoffice Memo 



f i  Flood Control District 
1 of Maricopa County 

+**iCOp co 

Date: September 10,2003 

To: Felicia Terry, P.E., Area Regonal Manager 
PP&M Division 

From: Julie Cox, Hydrologist 
Engineering Division 

Subject: Queen Creek Basin 

I developed multiple HEC-1 models to describe the scenarios you requested for analysis. All 
analyses were for a 100-yr storm event. 

Scenario 1 did not include the Queen Creek Basin. 

Scenario 2 modeled a 25-yr Queen Creek Basin with a 100-yr storm. 

Scenario 3 modeled a 50-yr Queen Creek Basin with a 100-yr storm. 

Scenario 4 modeled the Queen Creek Basin so that no water flows out of the basin. The low 
level outlet was removed. 

Scenario 5 included the Queen Creek Basin and eliminated the 88 cfs breakout from the 
Consolidated Canal. 

The required basin volumes and effects on the downstream floodplain against the railroad 
are listed in Table 1 below. The effects on the downstream floodplain were determined by 
reviewing the floodplain elevations at RR45, located in sub-basin 45 and listed in Table 1 
below: 

TABLE 1 

N O  BASIN 

0 ac-ft 

1218.61 ft 

25-YR BASIN 100-YR W/ 
CC 

INFLOW 

50-YR BASIN 

Thank you for the opportunity to complete this analysis. 

109 ac-ft 

1217.81 ft 

100-YR BASIN 

162 ac-ft 

1217.73 ft 

204 ac-ft 

1217.73 ft 

231 ac-ft 

1216.12 ft 



Appendix E 

City Pavement Cut Flow Chart 



P:nemcnt Cut Requirements* 

Nu I 'nvcn~c~~l 
Restomlion fee 

> Old 

* Ellt~lies with Franrlllse agrecnicnrs - Appro1,al to cul pavemcnl requlrcs Reconssuction (iipavcment 1s lcss than I ycur old) or hlill & Ovcrlay ( i f p v r n l e ~ l l  is I lo 6!fcJrS old) 
A Colnpany  wid^ a i:rnnchisc :#grcenicnl docs hsve lhc optloll 10 apply IN  WRITING Tor :tlipla\':~l la p ly  the I$vcmenI I<csnlmllnll I:cc illid mccl tllc crst~ciated rcc~lnrtnlclioll 
rc,la~rcrne~~a efthe I'ave~~lenl I<CSMIIII~III~ I:ccC)rJia~~~~ce (Surlitm .Ih.? 7 o f  City Code) Vcrsion 3.00 
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Outfall Alternative Figures 





Queen Creek Basin Outlet Candidate Assessment Report Legend 

Outlet Alternatives Exhibit - Alternative 2 
Flood Control District 
of Maricopa County - Alternative 3 

Outlet Alternatives: 2, 3, 8 and 12 - Alternative 8 

Project Engineering Check: MDH Date: 05/07 - Alternative 12 
Consultants, Ltd. Check: MDH Date: 05/07 
2310 W Mission Lane Suite 4 
Phoenix, AZ 85021 

0 4,000 8,000 
Sheet 2 of 3 



- Alternative 4 
Flood Control District 
of Maricopa County - Alternative 5 - Alternative 7 

Project Engineering Alternative 11 

Consultants, Ltd. 



Appendix G 

Cost Information for Most Feasible 
Alternatives 



Feasibility Cost Estimate 

Alternative 1 Cost Table (GRIC Channel Option) 
Queen Creek Road Basin Candidate  Assessment Repor t  - Opinion Of Probable Cost 

ALTERNATIVE ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST 

Alternative 1 - Outfall South to EMF I Alt 1 Total = $ 22,835,821.25 1 
Channel Excavation C.Y. $ 5.00 75662 $ 378,310.00 Channel south of Hunt Highway 
Channel ROW ACRES $ 250,000.00 26 $ 6,500,000.00 Channel south of Hunt Highway 
Landscaping & Aesthetics lO%of Cost $ 1,660,787.00 1 $ 1,660,787.00 10% of Construction $ 1,660,787.00 (doesn't include LS) 
Structures EACH $ 15,000.00 7 $ 105,000.00 Basin Outlet, Pipe outlet, Chandler Hgts Crossing Riggs Crossing, Pipe inlet @ Hunt Highway, Pipe outlet to Channel, Inlet to EMF 
Pipe 54" LF $ 270.00 7128 $ 1,924,560.00 $ 5.00 D d l ~ ~ p a F o l ( p , a ~ d n m b d H u m H r g h w w ~ B ~ i n m ~ U ~ m m M t m C u a C e ~ . W o p i ~ h m d m d I C a n ~ & ~ H ~ m f h ; ~ ~ f ~ I d ~ i 8 1 )  

Water Quality Basin (Higley ADMP) EACH $ 7,700,000.00 1 $ 7,700,000.00 RRBSN from Higley ADMP -was $6.6M - Adjusted for inflation - 17% 
$ 
$ 
$ 
$ 
$ 
$ 

Design & Contingency 25%ofCost $ 4,567,164.25 1 $ 4,567,164.25 Contingency @ 25% of Cost = $ 4,567,164.25 

Alternative 1 Cost Table (GRIC Pipe Option) 
Queen Creek R o a d  Basin Candidate  Assessment Report  - Opinion Of Probable Cost 

ALTERNATIVE ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST 

Alternative 1 - Outfall South to EMF Alt 1 Total = $ 20,690,395.00 
Channel Excavation C.Y. $ 5.00 0 $ Channel south of Hunt Highway 
Channel ROW ACRES $ 250,000.00 7.4 $ 1,850,000.00 Channel south of Hunt Highway 
Landscaping & Aesthetics 10% of Cost $ 1,504,756.00 1 $ 1,504,756.00 10% of Construction $ 1,504,756.00 (doesn't include LS) 
Structures EACH $ 15,000.00 6 $ 90,000.00 Basin Outlet, Pipe outlet, Chandler Hgts Crossing, Riggs Crossing, Pipe inlet @ Hunt Highway, Inlet to EMF 
Pipe 54" LF $ 270.00 20028 $ 5,407,560.00 $ 5.00 Dollm/Inch-Diameter per Foot (7128' if pipe required north of Hunt Highway, 12900' of pipe south of HH) 
Water Quality Basin (Higley ADMP) EACH $ 7,700,000.00 1 $ 7,700,000.00 RRBSN from Higley ADMP -was $6.6M - Adjusted for inflation - 17% 

$ 
$ 
$ 
$ 
$ 
$ 

Design & Contingency 25%ofCost 9 4,138,079.00 1 $ 4,138,079.00 Contingency @ 25% of Cost = $ 4,138,079.00 

Alternative 6 Cost Table 
Queen Creek R o a d  Basin Candidate  Assessment Report - Opinion Of Probable Cost 

ALTERNATIVE ITEM DESCRIPTION UNR UNIT COST QUANTITY COST 

Alternative 6 -Pump & Pipeline East to EMF Alt6 Total = $ 15,448,295.45 1 
70 CFS Pump Station EACH $ 3,000,000.00 1 $ 3,000,000.00 Based on Denver Basin Pump Station Cost - $1M @ 35 CFS (escalated for Higher Pressure) 
Pipe 60" LF $ 300.00 26400 $ 7,920,000.00 $ 5.00 Dollarshch-Diameterper Foot 
Struchues EACH S 15,000.00 5 $ 75,000.00 Assume One per Mile 
Pipe ROW ACRES $ 250,000.00 5.45 $ 1,363,636.36 60" + 4 Feet * Miles = 5.454545 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

25% of Cost $ 3,089,659.09 1 % 3,089,659.09 Contingency @ 25% of Cost = $ 3,089,659.09 Design & Contingency 



Feasibility Cost Estimate 

Alternative 9 Cost Table 
Queen Creek Road Basin Candidate Assessment Report - Opinion Of Probable Cost 

ALTERNATIVE ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST 

Alternative 9 - Consolidated Canal to Santan Channel 
Pump Station 
Canal Modifications 

I Alt 9 Total = $ 3,250,000.00 
EACH $ 2,000,000.00 1 $ 2,000,000.00 Based on Denver Basin Pump Station Cost - $1M @ 35 CFS 
EACH $ 600,000.00 1 16 600,000.00 Estimated (SRP provided a cost of $330K to $600K) 

S 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 

Design & Contingency 25% of Cost $ 650,000.00 1 $ 650,000.00 Contingency @ 25% of Cost = $ 650,000.00 

Alternative 10 Cost Table 
Queen Creek Road Basin Candidate Assessment Report - Opinion Of Probable Cost 

ALTERNATIVE ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST 

Alternative 10 - Pump North to Santan Channel 
70 CFS Pump Station 
Pioe 48" 

I Alt 10 Total = $ 5,334,845.04 
EACH $ 2,500,000.00 1 $ 2,500,000.00 Based on Denver Basin Pump Station Cost - $lM @ 35 CFS 

LF $ 240.00 9000 $ 2.160.000.00 $ 5.00 Dollarshch-Diameter oer Foot 
Srmctures EACH $ 15,000.00 5 $ 75,000.00 Assume One per Mile 
Pipe ROW ACRES $ 250,000.00 1.86 $ 464,876.03 60" + 4 Feet * Miles = 1.859504 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
5 
$ 
$ 
$ 

25% of Cost $ 134,969.01 1 $ 134,969 01 Contingency @ 25% of Cost = $ 134,969.01 Design & Contingency 



Channel Quantities 

Bottom 
Flow Depth Freeboard Width Side Slow 

feet feet 
Alternative 1 (Channel) 

Hunt Highway to EMF 3.15 2 5 5 :1 

0 0 0 5 :1 

0 0 0 5 :1 

0 0 0 5 :1 

0 0 0 5 :1 

0 0 0 5 :1 
Totals 

Alternative 1 (Pipeline) 
Hunt Highway to EMF 0 0 0 5 :1 

0 0 0 5 :1 
(Just used to calculate the ROW for a 

60" pipe, 3 feet of cover. This 0 0 0 5 :1 

assumes a required trench width of 21 0 0 0 5 :1 
feet - say 25 feet) 0 0 0 5 :1 

0 0 0 5 :1 
Totals 

Segment 
Length 

feet 

12900 

0 

0 

0 

0 

0 

12900 

0 

0 

0 

0 

0 

O&M Road 
Width 
feet 

20 

0 

0 

0 

0 

0 

25 

0 

0 

0 

0 

0 

Vegetative 
Buffer 

feet 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



Alt 1 - SR 587 Channel 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Alt 1 Open Channel 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Mannings Coefficient 0.035 
Channel Slope 0.000300 ftlft 
Left Side Slope 5.00 H : V 
Right Side Slope 5.00 H : V 
Bottom Width 5.00 ft 
Discharge 70.00 cfs 

Results 

Depth 3.15 fl 
Flow Area 65.3 flZ 
Wetted Perimeter 37.11 fl 
Top Width 36.48 fl 
Critical Depth 1.24 fl 
Critical Slope 0.019621 Wft 
Velocity 1.07 Ws 
Velocity Head 0.02 ft 
Specific Energy 3.17 fl 
Froude Number 0.14 
Flow Type Subcritical 

r.\nmnclm fil@~\haa+tad\fmw\nrrh nlltfall car fm? Proied Enoineerina Consultants Ltd 
Project Engineer: PEC 

FlowMaster v7.0 17.00051 



Alt 1 - SR 587 Channel 
Worksheet for Trapezoidal Channel 

1 Project Description 

Worksheet Alt 1 Open 
channel 

I Flow Element Trapezoidal 
Channel 

Method Mannina's 
 orm mu la 

I Solve For Channel 
Depth 

Section Data 

' Manninas 0.035 
coefficient 
Channel Slope 0.000 ftlft 

300 
Depth 3.15 ft 
Left Side Slope 5.00 H : . , v 
Right Side 5.00 H : I slope v 
Bottom Width 5.00 ft 
Discharge 70.00 cfs 

Project Engineer: PEC 

I 
c:\program files\haestad\fmw\qcrb outfall car.fm2 Project Engineering Consultants Ltd FlowMaster v7.0 [7.0005] 
6/12/2007 333 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 2 



Alt 1 - SR 587 Pipeline 
Worksheet for Pressure Pipe 

Project Description 

Worksheet Alt 1 - SR 587 Pipe 
Flow Element Pressure Pipe 
Method Hazen-Williams Formula 
Solve For Pipe Diameter 

Input Data 

Pressure at 1 0.000 psi 
Pressure at 2 0.000 psi 
Elevation at 1 1,230.00 f l  
Elevation at 2 1,215.00 ft 
Length 15,500.00 ft 
C Coefficient 150.0 
Discharge 70.00 cfs 

Results 

Diameter 51.4 in 
Headloss 15.00 ft 
Energy Grade at 1 1,230.37 f l  

Energy Grade at 2 1,215.37 f l  

Hydraulic Grade at 1,230.00 ft 
1 
Hydraulic Grade at 1,215.00 f l  
2 
Flow Area 14.4 fP 
Wetted Perimeter 13.45 f l  
Velocity 4.86 Ws 
Velocity Head 0.37 f l  
Friction Slope 0.000968 fVfl 

- 
Project Engineer: PEC 

c:\program files\haestad\fmw\qcrb outfali car.fm2 Project Engineering Consultants Ltd 

I 
FlowMaster v7.0 [7.0005] 

6/26/2007 217 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbu~y, CT06708 USA +I-203-755-1666 Page 1 



Project Description 

Alt 6 - East to EMF Pipeline 
Worksheet for Pressure Pipe 

Worksheet Ait 6- East to EMF Pipe 
Flow Element Pressure Pipe 
Method Hazen-Williams Formula 
Solve For Pipe Diameter 

Input Data 

Pressure at 1 43.785 psi 
Pressure at 2 0.000 psi 
Elevation at 1 1,230.00 fl 
Elevation at 2 1,317.00 fl 
Length 26,400.00 fl 
C Coefficient 150.0 
Discharge 70.00 cfs 

Results 

Diameter 58.1 in 
Headloss 13.99 fl 
Energy Grade at 1 1,331.22 fl 
Energy Grade at 2 1,317.22 fl 
Hydraulic Grade at 1 1,330.99 ft 
Hydraulic Grade at 2 1,317.00 fl 
Flow Area 18.4 ft2 
Wetted Perimeter 15.22 ft 
Velocity 3.80 Ws 
Velocity Head 0.22 fl 
Friction Slope 0.000530 Wft 

c:\program files\haestad\fmw\qcrb outfall car.frn2 Project Engineering Consultants Ltd 
Pro,ecl Eng neer PEC 

FlowMaster v7 0 [7 OCOS] 



Alt 10 - North to Santan Channel Pipeline 
Worksheet for Pressure Pipe 

Project Description I Worksheet Alt 10- North to Santan Channel Pipeline 
Flow Element Pressure Pipe 
Method Hazen-Williams Formula 

I Solve For Pipe Diameter 

Input Data 

Pressure at 1 6.000 psi I pressure at 2 0.000 psi 
Elevation at 1 1.230.00 fl 
Elevation at 2 
Length 1 c Coefficient 
Discharae 

1,231 .OO fl 
8,980.00 fl 

150.0 
70.00 cfs 

Results 

Diameter 47.4 in 
Headloss 12.84 fl 
Energy Grade at 1 1,244.35 fl 
Energy Grade at 2 1,231.51 ff 
Hydraulic Grade at 1 1,243.84 ff 
Hydraulic Grade at 2 1,231 .OO fl 
Flow Area 12.3 f12 
Wetted Perimeter 12.41 fl 
Velocity 5.71 Ws 
Velocity Head 0.51 fl 
Friction Slope 0.001430 Wfl 

I 
Project Engineer: PEC 

I 
c:\program files\haestad\fmw\qcrb outfall car.fm2 Project Engineering Consultants Ltd FlowMaster v7.0 [7.0005] 
6/12/2007 333 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page I 



Memos, Emails, and Meeting Minutes 

Appendix H 



MEETING SUMMARY: QUEEN CREEK ROAD BASIN CANDIDATE 
ASSESSMENT REPORT PROJECT - PROGRESS MEETING #I 

Date: November 27, 2006, 10:30-11:30 

Place: Flood Control District, ACDC Room 

Attendees: Felicia Terry, Flood Control District 
Afshin Ahouraiyan, Flood Control District 
Raju Shaw, Flood Control District 
L. Steve Miller, Project Engineering Consultants 

Meeting Minutes 

Data Collection 
Ongoing with the Data Collection section of the final report due at this time. PEC has 
collected existing ADMP reports and digital data is being provided to PEC by FCDMC 
in the next two days. The report will follow the collection of these data. 

Hydrology 
Julie Cox has requested a meeting with Felicia & Afshin on Monday December 4, 
2006 at 10:OO am concerning which hydrologic analysis to use for this study. The 
Gilbert-Chandler FIS Update hydrology is being revised at this time and may not be 
available for this study. Afshin will e-mail an invitation to PEC to attend this meeting. 

FCDMC's IGA with Chandler 
A copy of the original IGA was provided to PEC. The original IGA stipulated that a 
retention basin needed to be excavated by July 2007 in exchange for the basin 
property from the District. The District is not paying for the outlet. That is Chandler's 
responsibility. Because of complications with the disposal of the excavated material 
and the additional cost of hauling a majority of the material away from the site, 
Chandler has cancelled their contract with the contractor. The owner of the property 
east of the basin site is attempting to exchange a portion of the basin property so the 
orientation of the basin may change. The District islhas extended the date until 2010 
for the basin to be operational. If Chandler doesn't meet (or make reasonable 
progress by) this date the property may be returned to the District. 

Chandler has also requested the required storage volume be reduced from the 204 
acre-feet in the original IGA. Julie Cox will be working with Chandler on this issue. 

Chandler has indicated that the basin can only be 3 feet deep by their ordinance with 
it being fenced. PEC to provide pictures of Chandlers Arrowhead basin that is greater 
than 3 feet deep and is not fenced. 

Coordination with Chandler 
Need to meet with Dan Cook to coordinate the CAR project. Raju will set up the 
meeting with Chandler. Dates suggested were between December 11' and 22"d. The 

Meeting Minutes 11-27-06.dac 1 3/23/2007 



District and PEC will conduct a field trip following the meeting with Chandler. 
Chandler will be invited to attend the field trip also. 

Miscellaneous items 
SRP is dredging the Consolidated Canal and desires to stockpile the material on the 
basin site to dry before hauling it off-site. After research it was believed that the 
District has transferred ownership of the property to Chandler. 

Afshin provided PEC a copy of the project schedule with a get well wish for PEC's 
Project Manager Mike Heaton, who was ill and couldn't attend. 

PEC will provide the District with the Data Collection section of the report the middle 
of the week. 



MEETING AGENDA: QUEEN CREEK ROAD BASIN CAR 
OUTFALL ALTERNATIVES EVALUATION 
MEETING WITH CITY OF CHANDLER 

Date: December 8, 2006, 9.30-1 1.00 (followed by field trip) 

Place: City of Chandler, Buffalo Street Building, 2" Floor 

Attendees: Dan Cook, City o f  Chandler 
Afshin Ahouraiyan, Flood Control District 
Raju Shaw, Flood Control District 
Mike Heaton, Project Engineering Consultants 
Ying Xu, Project Engineering Consultants 

Meeting Purpose 
Coordination with the City of Chandler regarding the CAR project and determine what 
information they may have that would be useful to the project. 

The following bullets summarize the discussion held at this meeting: 

Light industrial park is proposed for basin site - Chandler Airport Commerce 
Center 

City is working on park to surround the commerce center - Nozomi Park 

J2 is City's consultant for the park site. Could get 200 AF with the Nozomi 
Park Concept design. 

Developer wants a land exchange to build the commerce center. City has 
received a draft agreement, but has not reviewed it. 

Suggest using SR 587 to discharge water from basin to EMF. May be a way 
to use the roadway even though it crosses GRlC lands. 

With regard to an out fall to the San Tan Channel, need to get ADOT report 
for the channel to determine capacity. 

Chandler has an IGA with ADOT to discharge to the San Tan Channel. It is 
for 100 CFS and they have used 85 CFS. 100 CFS is not a "flowage" amount 
it is a total outlet capacity amount. Doesn't matter how much is flowing, can't 
add another outlet. Check IGA and ADOT report to be sure. 

Bird Strike at the airport will not be an issue if the water does not remain for 
an excessive amount of time. The goal is 36-hr removal to prevent mosquito 
infestation. While the final solution may require a longer time to evacuate the 
basin and will require mitigation for vectors, it will still be too short to cause an 
influx of birds. 

12-8-06 Meeting with Chandler.doc 



Chandler's Airport Water Reclamation Facility (WRF) is just west of the QC 
Basin site. It uses groundwater recharge injection wells to dispose of its 
reclaimed water. The wells are at Tumbleweed Park about a half-mile north of 
the WRF. It was suggested that the WRF is looking for additional capacity and 
may be willing to work out an agreement to inject storm water from the basin 
when necessary in exchange for the use other times. 

s Call and talk to Bob Mulvey (480-782-341 1) to discuss the injection wells. 
Could also speak with David Clark (cell 602-885-5134). His name was given 
to us by a parks employee at Tumbleweed Park. 

Chandler has a moratorium to cutting roads and it can be quite expensive to 
cut roads that have more recently been paved. 

There was some discussion about use of the dirt from the basin but it is not 
known what the status of that is now. Some may be used by the commerce 
center. 

Hunter highway is partially controlled by the county. (Talk to Bill Hayden) 

Should discuss what SRP would think of accepting water. If it is even 
something to discuss. Tom Sands might be the right person to contact. 

Basin final design in next fiscal year 

Chandler response to possible outfall alternatives: 

o 587 South to EMF 
o Injection Wells (in association with WRF) 
o North to 202 (San Tan Channel) 
o East to EMF (via Queen Creek Road to Gilbert Road to Riggs Road to 

EMF) 
o SRP discharge 

Field Trip was cancelled since all from FCD could not attend. 



PROJECT ENGINEERING 
CONSULTANTS, LTD. 
ENGINEERS . PLANNERS . SURVEYORS 

Telephone Conversation Record 

Project Queen Creek Road Basin 

Time 11:OO am 

I 
I 
I 
I 
I 
1 .  
I 
I 
I 
I 
I 
I 
I 
I 
1 .  
I 
I 
I 
I 

Tom Smdr Phone Call 12-20-06 doc 

Project No. 5038.01 
12- P - 0 6  

Date 

Call to: Tom Sands, Senior Principal Engineer, SRP Call From: Mike Heaton 

Discussion, Agreement andlor Action 

Tom returned my call. I explained to him the purpose and scope of our project. A summary of 
our discussion follows: 

There are two requirements for SRP to take stormwater into there system. If these two 
requirements are met, then they would grant a license to discharge. They are Water Quality and 
Water Quantity. 

Water Quality - SRP h l l  accept discharge of storm water if the municipality has in place the 
proper permit. The permit required is an Arizona Pollutant Discharge Elimination System 
(AZDPES) or National Pollutant Discharge Elimination System (NDPS) General Permit for 
Discharge from Small Municipal Separate Sewer Systems (MS4s). 

Water Quantity - SRP will accept discharge of storm water it would require an agreement with 
the city that no discharges could be made without first notifying the SRP that they indent to 
discharge. Then SRP would make room in the canal and then notify the city that they could 
proceed with the discharge. 

The next step would be to send a letter or email (Tom preferred email) outlining the concept for 
them to review. It the conditions of quality and operational quantity could be met, he said they 
would grant the license. The letter could be sent to Tom and he would rout it to the pertinent SRP 
personnel. 

Tom provided the following capacities for the Consolidated Canal: 

Consolidated Canal Capacity 
@ Queen Creek Road - 188 cfs 

@ Ocotillo Road - 100 cfs 
@ Hunt Highway - 15 cfs 

2310 W. Mission Lanc, Suite 4, Phoeniq Arimna8SMI Phonc(602) 906-1901 FAX (602) 906-3080 
Page 1 of2 



Tom's biggest concern is that the capacity at the GIRC (Hunt Hwy) is small. There is a project on 
the way to increase the 15 cfs capacity. He is also concerned that the GIRC does not have the 
capacity to convey the proposed 70 cfs to a drainage system on the reservations somewhere and 
we may want to have those discussions with GRIC. 

Tom said that his experience with the GIRC lately was good and they were accepting of the 
runoff flows reaching their community lands. In fact there was a meeting with ADOT, the GRIC 
and SRP a week or so ago and the community was agreeable to accepting the runoff from an 
ADOT basin. The said that they understand the permits for water quality and if the municipality 
has their permits in order, they will take the runoff. He said we could contact them and mention 
his name and that we have something similar to his discussions at the Gila Drain to discuss with 
them. He said to contact: 

* Glen Stark (Most Sr. of them) 520-562-3203 
Brian Bennon - hydrologist with GRIC DEQ 520-2234 x232 
Bruce Robinson - Project Hydrologist GRIC DEQ 520-2234 x239 

I 
I 
I 
I 
I 
I 
I 
I '  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I projot Engeering conrultants, 1.d 

Tom Sand* Phone Call 12-10-06.doc ."..*&". 
1110 W. ~ i ~ l i o n ~ a n e .  Svirs4. ~hcemx.  &ona 8 5 ~ 1  phone (am) 906-1901 riut (602) 906-3080 
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PROJECT ENGINEERING 
CONSULTANTS, LTD. 
ENGINEERS . PLANNERS . SURVEYORS 

Telephone Conversation Record 

project Queen Creek Road Basin 

Time 1 :00pm 

Project No. 5038.01 
I L-w-& 

Date -7 

Call to: Jon Sherill, City of Chandler, Environmental Coordinator Call From: Mike Heaton 

Discussion, Agreement andlor Action 

John and I spoke concerning the water quality permit for the City of Chandler. We had a phone 
conversation and then exchanged emails. 

Jon told me that Chandler did have a Phase 2 AzDPES permit and that I could find it on their 
website, www.chand1eraz.gov. 

I found the document at h t t p : l / w w w . c h a n d l e r a z . a o v i C o n t e n t / S t o m . l  
After reading through it, the Jon and I had the following email exchanges: 

Jon, 

I found the permit and noticed that it said that it was only for the areas draining to the ADOT storm water 
drainage channel. 

The basin we are working with is south of the 202 at Queen Creek and McQueen Roads. Is there a permit 
that applies there also? 

Michael D. Heaton, P.E. 
Project Engineering Consultants, Ltd. 
2310 W. Mission Lane, Suite 4 

. 

Phoenix, Arizona 85021 
602-906-1901 Office 602-906-3080 Fax 
mike@pecaz.com 

2310 W Mision Lanc. Suite 4, Phocnu. Mzona 85021 Phone (602) 906-1901 FAX (602) 906-3080 
Page 1 of1 



Mike, 

If we added or found another discharge location we would add it to the permit during the annual review. If 
we needed to add additional BMPs or other requirements those would be added as well. The permit is a 
living document and thus can be amended as needed. The details that would be needed are: 

discharge location/receiving water 
drainage area 
BMPs that would be applied to the area 
any other information that explains how discharges would not contribute 
to a change in water quality / how we manage discharges so no impacts 
from stormwater runoff to canal occur. 

Let me know if you have any other questions 

Thanks 

Jon Shemll 
Environmental Program Coordinator 
Management Services 
Environmental Management 
City of Chandler 
Phone: 480-782-2387 
Fax: 480-782-2382 

Thanks Jon! That helps. 

A couple more questions: 

The receiving waters would be the Consolidated Canal. In your estimation would that require anything 
abnormal? SRP said that as long as Chandler had a permit, they would accept the water if they could 
operationally. 

And secondly, would there be a cost associated with obtainiigthe permit for this alternative? I have to 
determine possible costs for each alternative (this would be one of the alternatives). 

Thanks again for your help! 

Michael D. Heaton, P.E. 
Project Engineering Consultants, Ltd. 
2310 W. Mission Lane, Suite 4 
Phoenix, Arizona 85021 
602-906-1901 Office 602-906-3080 Fax 
mike@pecaz.com 

Mike, 

I ~~o~~tEn~ecnngConmItanta.Lfd 2310 W mraionlane. Su~ta 4. Phamx. h n a  81021 Phona (602)906-1901 PAX (602) 906 3080 
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I don't see anything, at this time, that would be outside of what we are doing for the ADOT discharges. 
However, things could always change to require more stringent requirements. My suggestion would be to 
get approval from SRP for our BMPs. If they require something different that could affect cost of 
implementation. 

Overall I don't see a significant increase in cost for adding this to the permit. We will be updatinglrenewing 
the permit towards the end of 2007, 
so the addition of this location could be rolled into the contract. The 
BMPs outlined in the report are being applied fust to the areas that we have discharges, but as good practice 
are also being applied City wide as well. 

The big issue for the basin is being near the airport. As long as the airport continues to be a zero discharge 
facility (no stormwater leaves the 
site) there would be no problem. We just need to continue with this as the assumption and keep our eyes 
and ears open for any plans that would propose to change this. 

Jon Shemll 
Environmental Program Coordinator 
Management Services 
Environmental Management 
City of Chandler 
Phone: 480-782-2387 
Fax: 480-782-2382 

ProjcrlEn~ceting Conrultans, Ltd. 
lon shmilPhon~C.U 12-20-06doc 
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PROJECT ENGINEERING 
CONSULTANTS, LTD. 
ENGINEERS PLANNERS SURVEYORS 

Telephone Conversation Record 

Project Queen Creek Road Basin 

Time 10:30arn 
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Project No. 5038.01 
b 

Date 

Call to: Bob Mulvey, City of Chandler, Asst Public Wks Director Call From: Mike Heaton 

Discussion, Agreement andlor Action 

Discussed COC's use of injection wells for recharge of the city's relcaimed water. They have 
been using the wells for about 8 years now. Their experience has been good, but not without 
challenges. They have used 2 types of wells, vadose zone wells and aquifer storage and recovery 
wells.The data for each of the wells is as follows: 

Vadose Zone Wells Aauifer Storage & Recovery Wells 
50 t'o 80 feet deep -1000 feet deep 

Like a pressure dry well Stores water for later recovery 
$20K-$30K $2M per well 
.3 to .35 MGDDay (-.5 cfs) lMGD (-1.5 cfs) 
Not as reliable as deep wells Requires back flush (-20 minx 3lday) 

Mr. Mulvey believed there would be some significant challenges to using this technology for 
discharge of storm water. Clogging would be a big concern with the sediment carried in storm 
water. His wells back flush 2 to 3 times a day for 20 minutes. He also believed that permitting 
would be very difficult with storm water. 

Notes: 
The City of Chandler, Arizona Tumbleweed Park contains the Recharge Facility. The number of 
ASR wells required to discharge 204 AF in 36 hours is about 45 wells. At $2M per well that 
comes to about $90M (not including land or ROW costs). The vadose zone well costs would be 
on the order of drywell with a pump, say about $25,000 each. 140 wells would be required 
bringing the total cost to about $3.5M (without ROW Cost). 

The vadose wells are not as good, and had more problems. Both will eventually clog, but the 
ASRs can be flushed and will last longer. 

2310 W. Mission Lana. Suite 4, Phoenix. d n a  85021 Phone (602) 906-1901 FAX (602) 9064080 
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PROJECT ENGINEERING 
CONSULTANTS, LTD. 
ENGINEERS PLANNERS SURVEYORS 

Telephone Conversation Record 

Project Queen Creek Road Basin 

Time 10:3oarn 

Project No. 5038.01 

Date January 4 2007 

Call to: Perry Powell, ADOT Call From: Mike Heaton 

Discussion, Agreement andlor Action 

I called Perry Powell the ADOT Phoenix Division Distnict Engineer for Construction (602-712- 
8965). I briefly explained the QCRB project to him and asked him about using the SR587 
alignment to install a drainage pipeline from Hunt Highway to EMF (about 3 miles). He said that 
ADOT usually does not permit easements or permits for longitudinal utilities within their ROW. 
Typically this would be for utilities that cross transverse to the alignment. He said that an 
investigation of the easements for the highway would be required. He said that usually ADOT 
facilities across the GRIC have a "transportation' easement and any other use would be adverse 
to that use. He suggested that I talk with John Hauskins ADOT Phoenix Division District 
Engineer for Construction (602-712-6550). 
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PROJECT ENGINEERING 
CONSULTANTS, LTD. 
ENGINEERS . PLANNERS SURVEYORS 

Telephone Conversation Record 

Project Queen Creek Road Basin Project No. 5038.01 

Time 11 :OOam Date January 4 2007 

Call to: John Hauskins, ADOT Call From: Mike Heaton 

Discussion, Agreement andlor Action 

I called John Hauskins ADOT Phoenix Division District Engineer for Construction (602-712- 
6550). ). I briefly explained the QCRB project to him and asked. John confirmed that the SR587 
comdor was likely a transportation only easement and would require a change to its status to 
allow a drainage pipe. ADOT was not likely to pursue that change. An additional easement along 
the roadway would be the way ADOT would suggest. He said that SRP has a pipeline along the 
comdor for some distance and perhaps there was an opportunity for partnering there. As far as 
the GRIC goes, ADOT has a good working relationship with them now and is currently 
negotiating drainage issues with the community. He asked if I wanted him to bring up the project 
to the community when he met with them. I told him that being the consultant, I would not make 
that decision, but would report to our MCFCD project manager. 

copy: Pro)cc Enguircmg . . Conrullantr, Ltd. 

John makk Phone Csll I a 7 . d ~  .*.,""". 
2 x 0  W. h6rdonLanc. Suite 4, Phoenix. A b m  85OZi Phone (bO2)906-1901 FAX (602) 90669080 
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1 MEETING AGENDA 

I 
QUEEN CREEK ROAD BASIN CANDIDATE ASSESSMENT REPORT 
PROJECT - BRAINSTORMING MEETING 

I Date: January 19,2007, 8 30-12 00 

Place. Flood Control D~strict, Buckhorn Mesa Room 

Attendees: 

Notes: 
The following are notes of the Brainstorming Meeting for the Queen Creek Road 
Basin: 

Introduction 
Overview of the Higley ADMP 
The ADMP proposed a channel along Consolidated Canal through Gila River 
Indian Community (GRIC) to East Maricopa Floodway (EMF) 
Detention Basin @ Queen Creek & McQueen 

o Basin was on line 
o Capacity of 70 ac 

GRIC was not responsive to channel to EMF 
Re-analyzed and use as off line as retention 
Would require 204 ac-ft (for the 100-year, 24-hour storm) 
Per IGA, Chandler was to do construction 
Was too expensive for chandler-so put on hold 
FCD would provide CAR to find outfall for basin . Chandler will be the lead for design and construction. 

Reports on Meetings and Discussions with Stakeholders 
GRIC- new facilities need council approval - difficult to get 
Either way community needs to be informed. 
Question - Have dynamics of GRIC changed? Not much, requires a lot of 
effort to get channel to EMF 

I QCR Basin Brainstorm Meeting 1-19-07 (final).doc 1 3i29i2007 



The plan is to get to construction by 201 1 
All options are open when discussing outfall 
Consolidated-at Hunt Hwy is a ditch 
Hassan (SRP) working on design to upgrade delivery to GRlC as part of 
Arizona Water Settlements Act of 2002 (settlement) 
Need a waste flow facility (Storm conditions) 
Seems logical to go south to the Gila River or EMF 
Best to use a group effort (SRPIFCDMCI Chandler) to propose a project to 
GRlC 
SRP believes GRlC would entertain ideas for accepting basin outfalls 
Models show Chandler Airport doesn't contain all rainfall; some runoff crosses 
Queen Creek to basin site. 
New model (ChandlerlGilbert FDS) also shows outflow from airport 
Review past hydro studies - For the CAR, we don't need to know exact value 
of retention -just need an outfall for the basin. 

* Chandler is working with developer who wants to adjust volume to 195 AF 
Would like to combine two properties & use both - Chandler working on an 
IGA with the developer. 
Chandler will own and operate the basin. 
Current IGA with Chandler will lead design and construction - FCD will cost 
share. 
City Concerned with cutting new pavement - Pavement cutting moratorium- 
large fee's for new pavement cutting. 
McQueen new from Queen Creek to the Santan Freeway. 
McQueen south and Queen Creek adjacent to the basin will be improved with 
new pavement soon. 
John Sherrill-Chandler Environmental Coordinator said City has NPDES 
(north of Santan Freeway) 
Chandler will re-submit for new outfall when it has final location 
Chandler willing to work with SRP and GRlC and ADOT to meet requirements 
for the NPDES. 

e SRP has 50 cfs delivery to GRlC at Hunt Highway (part of adjudication) 
Existing GRlC system @ Hunt Hwy & 587 is open across GRlC to Lateral 9 
(50 cfs) Existing has 30 cfs capacity 
They may have new channel to south to the PMlP channel (Santan Canal) 
Perhaps use basin for SRP water storage also. 
ADOT had suggested that SRP has a pipeline along SR 587 - SRP said they 
do not have facility. 
ADOT says RNV for roads on GRlC is an easement for transportation only 

Existing Drainage Facilities include: 
o ADOT channel along Santan Freeway to Gila Drain 
o EMF 
o City of Chandler facilities (i.e. WRF injection site, other local basins) 
o Santan Channel & Freeway 

Cap of 100 cfs allotment to Santan Freeway Channel 
Denver Basin 35 CFS 

.- Other locations 50 cfs 
15 cfs left 

Need 70cfs capacity to drain 200 AF in 36 hrs- This is roughly a 4 2  pipe 

QCRBasinBrainstonn Meeting 1-19-07 (final).doc 2 3/29!2007 



Brainstorming 
Discussion of possible outfall locations to drain basin: 

Pump to ADOT channel north of Santan Freeway 
Pump to Chandler filter plant. -Water treatment Plant @ Santan Freeway & 
Consolidated Canal - has large detention basin for supply of water during 
emergency shutdowns. Approximately 50 AF. SRP requirement could be 
relaxed. Use as a bargaining chip. 
Pumped discharge along Consolidated Canal in SRP ROW to Santan 
Freeway then siphon under Consolidated Canal to Santan Channel 
Another option is to go west under freeway where it rises above grade 

o Get As-built of Freeway (Earth Tech) 
Use Bear Creek Golf Course and alternate storage area 
Water Wheel using Consolidated Canal to Hunt Highway for 50 CFS and 
discharge to GRlC or PMIP. 
Outfall to EMF via Arizona Avenue1 SR 587 to EMF 
Outfall to EMF via SR 87 to Railroad to EMF 
Is SR 87 a transportation easement through GRIC? Is the railroad also a 
transportation easement only? 
Pump outfall to Queen CreeW Ocotillo Road to EMF 
Elevations at various locations associated with the project and proposed 
outfall locations: 

o 1226' @ basin 
o 1226' @ Santan Freeway and Consolidated Canal Crossing 
o 1220' @ Santan ~reeway and McQueen 

- 

o 1306' @ Ocotillo Road & EMF 
o 1292' @ Hunt Highway & EMF 

Outfall using various SRP facilities to the west 
Distance of about 4 miles from the basin site to the GRlC 
Could outfall using multiple small outlets post storm event 

o Willis Road pipe (SRP lateral 5-14.4) to be tied to Gila Drain will 
require to be upgraded. Approx. 12 cfs. 

o Germann Road pipe (SRP lateral 5-15) to GRlC capacity about 15 cfs 
o Queen Creek Road pipe (SRP lateral 5-16) to GRIC Capacity about 

12cfs. 
o All SRP construction for settlement water to GRlC to be completed by 

the end of 2007 
Queen Creek west of Price is MCDOT 
Installing a large waste way from canal to Santan Channel @the freeway 
would lower flow in Consolidated Canal and allow basin to discharge to canal. 
Consolidated Canal has drain to ADOT channel at Santan Freeway - capacity 
unknown 
Another option to backwater basin discharge to Santan Freeway channel by 
putting flow in upstream of check structure in Consolidated Canal. Canal is 
probably flat enough. 
Could discharge in longer time but there could be a liability exposure for 
greater than 36 hours storage. 
Dry-up is an issue-Need secondary outlet 
Could pump to ADOT Basin K North of Santan east of Arizona Avenue - has 
59 AF capacity. 

Action Items 
List of possible next steps: 

QCR Basin Brainstorm Meeting 1-19-07 (final).doc 3 



Meet with GRlC 
o Mike, Hassan, and Afshin to meet with Gary Parker 

Meet with ADOT to discuss ADOT drainage facilities 
Check the ChandlerIADOT IGA for discharge into the Santan Channel. 
Meet with FCD to "formalize" the alternatives. 

QCR Basin Brainstorm Meeting 1-19-07 (fmal).doc 4 



MEETING NOTES: QUEEN CREEK ROAD BASIN CAR 

I OUTFALL ALTERNATIVES EVALUATION 
MEETING WITH ARIZONA DEPARTMENT OF TRANSPORTATION 

I Date: February 5. 2007 

Place: Phoenix Maintenance Office (2140 West Hilton Ave.; Phoenix) 

Attendees: Maysa Hanna, ADOT 
Timothy Wolfe, ADOT 
John McNairy, ADOT 
Afshin Ahouraiyan, Flood Control District 
Felicia Terry, Flood Control District 
Mike Heaton, Project Engineering Consultants 

Meeting Purpose 
Information gathering & brainstorming with ADOT regarding the CAR project and 
determine what information they may have that would be useful to the project. 

The following bullets summarize the discussion held at this meeting: 

An overview of the purpose of the project was given and the alternatives that 
impact ADOT were presented. 

ADOT is currently looking at the IGA for the Santan Channel. They believe it 
is a SRP easement for the channel. They will add the Chandler "100 cfs" IGA 
to the look-up list. 

ADOT believes the channel is at capacity and cannot receive any more flow 

It was explained that this could be a "post event" inflow when the capacity 
would be available. 

ADOT says that FCD should provide report and let the ADOT drainage group 
review and comment to see if it would be allowable. 

It was explained that the was a CAR and was only looking at alternative with 
the goal of finding one most viable alternative to move forward to design and 
Chandler would do that portion of the work. 

e ADOT at this time is negotiating an IGA with SRP and the GRIC for discharge 
of stormwater to the GRIC. 

Bill Hayden is the ADOT Ombudsman for working with the Indian 
. communities. He is working with GRlC on the IGA. He would have the most 

information regarding the current situation. 

2-5-07 Meeting with ADOT(AD0T Comments).doc 1 3/29/2007 



e Water quality is an issue to be addressed for water being discharged to the 
Santan Channel, but so is quantity. 

* ADOT recommended that FCD use the original plan and work with the GRlC 
to discharge to the EMF 

2-547 Meeting with ADOT(AD0T Commentc).doc 2 



I ' 
I 
I 
I 
I 
I 
I 
I 
I 
I '  
I 
I 
I 
I 
I 
I 
I 
I 
I C o g :  

Pro] EnBluing Comulisnls. Ltd. 2110 W. MdanLanc, Suitc4, Phoenix. Arirona 85021 Phone(6m1906-1901 FAX (602) 9063080 
Tom Sandr Phone Cdll.2l.Ol.dao Page 1 of1 

3 n 9 n W l  

PROJECT ENGINEERING 
CONSULTANTS, LTD. 
ENGINEERS . PLANNERS . SURVEYORS 

Telephone Conversation Record 

Project Queen Creek Road Basin CAR 

Time 10:30 

Call to: Tom Sands, SRP 

Project No. PEC 5038.01 

Date: March 23,2007 

Call From: 

Discussion, Agreement andlor Action 

I returned Tom's call from earlier in the week. He wanted to get some clarification on the 
meeting notes forwarded to him regarding the meeting we had with ADOT on February ??, 2007. 
I answered his questions and then reiterated the basin outcome of the meeting; which was that 
ADOT has the same problem with discharging stormwater to the GIRC as we do with this Queen 
Creek Road Basin. Tom understood that and said that this may be changing soon. 

Tom said that Paul Cherington and Dan Lance would be meeting soon to discuss a proposal that 
may help to solve the problem. He was not at liberty to say what the proposal was just yet, but 
did want to explain some things that had happened at SRP to me with the thought it may help to 
solve our dilemma, or at least add a possibility. 

Tom said that our brainstorming meeting had got them thinking and that they had done some 
preliminary hydraulics to check the feasibility of the proposal. 

Tom said that the Consolidated Canal is sufficiently flat enough, that the 70 CFS that we propose 
to discharge could be discharged into the canal and a gate installed at the Santan Cannel, north of 
the Loop 202 Santan Freeway, to discharge the flows. There would have to be some discussions 
because Chandler would have to obtain the NPDES permit for this canal discharge, and SRP 
would have to get a NPDES permit for the channel discharge. And he felt that these were 
achievable. 

If those items can be worked out, and a deal with ADOT to take the water can be worked out, 
this would be a very cost effective plan for the basin discharge. 

He said that he could disclose more after the discussion with Paul and Dan is over. 



--- ----- 1 ~ ~ ~ ~ : H e ~ ~ ,  Gary [garybrady@stanRcom] 

Sent: Tuesday, March 27,2007 222 PM 1 To: mikeapecaz com 

Subject: Hwy 587 near GRlC Boundary 

Hi Mike: 

) Good to hear from you. We met with FCDMC a few weeks ago ( Amir and lelicia Terry) and discussed their desire for an 
outfall from the SR-587 location or another location along Gilbert Road at the Reservation boundary. I don't know what part of 
SR-587 is allotted land or not, but it is a moot point if the Community does not agree to have this outfali to the EMF on- 
ReSe~atioII along SR-587. However, we have been told that most of the corridor includes allotted lands. 

I 
I can probably come up with an allotment map for the area, but the Community has made it clear to us thatwe are not to show 
any allotments on any of our drainage study maps. This is considered personal information to them and they don't want it 

I available to the general public Let me know if this helps. 

1 Gary G. Brady, P.E. 
Project Manager 
Stantec 
Ph: (602) 438-2200 Ext. 4671 
Fx: (602) 431-9562 
Cell: 1602) 363-5749 

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for 
any purpose except with Stantec's written authorization. If you are not the intended recipient, please delete all copies and notify I ,us immediately. 



stantec.com Meeting Notes 

GRlC Reservation-Wide Drainage Study - Non-Tribal Agency 
Coordination Meeting With Flood Control District of Maricopa County 
at FCDMC Office 
GRlC Reservation-W~de Drainage Study 1 FILE 182000456 

Stantec 

Date: February 2,2007 

Place/Time: Flood Control District Office / 9:00 AM 

Next Meeting: NIA 

Attendees: Amir Motamedi and Felicia Terry, Flood Control District of 
Maricopa County (FCDMC); 
Harry Milisaps (Tribal Projects Devei) 
Gary Brady and Tom Koenekamp (Stantec Consulting) 

Absentees: None 

Distribution: Wilfred Brown, Tribal Projects Office, Attendees, File 

Item: 

P u r ~ o s e  of the Meetinq 
As part of the scope of work of the GRlC Rese~ation- 
Wide Drainagestudy, it was identified that meetings 
should be held with Tribal and Non-Tribal agencies to 
discuss the Resewation-Wide Drainage Study and to 
obtain input from the agencies on their perspective of 
important drainage issues. This meeting was held for this 
purpose. 

Discussion 

Harry and Gary Brady provided background information on 
the reason and need for the study. Discussion was then 
held related to what storm water drainage studies, 
projects and construction the FCD was involved with on 
or near the GRlC Reservation that would have affects 
on the GRlC Reservation. The FCD is also interested 
in making contact with appropriate GRlC 
representatives to discuss ongoing drainage work that 
needs input and cooperation with the GRIC. 

A major FCD project that affects the GRlC Reservation 
is the East Maricopa Fioodway project that collects and 
conveys storm water runoff from developments north of 
the GRlC in Mesa, and conveys it to the Gila River 
through the Reservation. t h e  floodway channel follows 
the Roosevelt Water Conservation District (RWCD) 
main canal and has an approximate 100-year storm 

Action: 



February 2,2007 
GRlC Reservation-Wide Drainage Study - Non-Tribal Agency Coordination Meeting With Flood 
Control District of Maric0p.a County at FCDMC Office 
Page 2 of 3 

event design capacity of 8,700 cfs at the Reservation 
boundary at about the end of the RWCD canal. The 
Flood Control District is currently constructing two large 
off-line regional basins along the floodway in order to 
maintain this current design discharge at the 
Community boundary. Amir identified that the FCDMC 
is responsible for maintenance of the East Maricopa 
Floodway on the Reservation. For the GRlC to have a 
project that discharges to the East Maricopa Floodway, 
the Community will need to identify that their project will 
not increase peak flows within the floodway. Because 
the hydraulic grade line of the East Maricopa Floodway 
is perched or elevated above surrounding grade, it 
appears that generally discharge from the Reservation 
to the channel would need to be pumped into the 
channel from detention basins or similar source. 

Another area of concern for storm water drainage is 
along Empire RoadIHunt Highway (Empire Road in 
Pinal County same as Hunt Highway in Maricopa 
County). Drainage from within the Reservation and the 
Santan Mountains is crossing northerly across Hunt 
Highway and causing some damage to developments 
north of the highway. There is an existing on- 
Reservation drainage channel that conveys some of this 
drainage, but it is insufficient to convey major storm 
runoff. Amir identified that the Flood Control District 
would be interested in working with the Community to 
explore opportunities to improve this channel to reduce 
the flooding potential. 

Housing and other development in the area near Hunt 
Highway and the Consolidated Canal (between Arizona 
Avenue and McQueen) created the need for a drainage 
project following the Salt River Project (SRP) 
Consolidated Canal. The project along the canal 
consists of a series of drainage channel and detention 
basins that collect localized runoff from the 
developments. The project drainage system requires a 
bleedoff outfall of about 70cfs to dewater the basins 
within the County standard of 36 hours. The FCD 
would like to discharge the bleed off either directly south 
to the East Maricopa Floodway in a drainage channel or 
pipeline or convey it in another corridor across the 
Reservation to the Gila River. Amir and Felicia 
identified that the Flood Control District attempted to 
coordinate with Fred Ringlero a few years ago, but they 
were never able to present a proposal to Council. 
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FCDMC would like an opportunity to discuss this project 
again with the Community. 

Other FCD studies/projects discussed include the 
Gilbert-Chandler ADMP, the Higley ADMP, the 
Chandler-Gilbert Flood insurance Study, the Laveen 
Master Drainage PianlLaveen Area Drainage Channel, 
the Tres Rios Project and the Hunt Highway @ Sun 
Lakes Project (MCDOT Project). 

Final published copies of the foregoing project study 
reports are available from the FCD and MCDOT 
libraries via their web sites. Reports are not loaned out 
but can be obtained from the agency library for a Stantec identified that a 
reproduction fee. Some MCDOT reports can be library of GRlC related 
downloaded from the library. drainage reports is 

being established for 
Amir was going to have three reports copied and this study. 
provide to Stantec for GRlC use and review including: 

1. The East Maricopa Floodway Hydrology Report 

2. The drainage report related to development within 
the Hunt HighwayISPRR area 

3. The latest version of the Laveen Area Drainage 
Master Study. 

The meeting adjourned at about 11:45 PM. 
The foregoing is considered to be a true and accurate record of all items 
discussed. If any discrepancies or inconsistencies are noted, please contact the 
writer immediately. 

STANTEC CONSULTING INC. 

Gary G. Brady, P.E. 
Project Manager 
garv.bradv@stantec.com 

Attachment: None 


