
 

APPENDIX A 

Agency Correspondence 





















 

APPENDIX B 

Long-term Sediment Storage Alternatives 
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Hydraulic Analyses Methodology and Results 



HYDRAULIC ANALYSES 
SAN CARLOS IRRIGATION PROJECT PHASE 1 REHABILIATION 

Prepared by: GEI Consultants, Inc. 

Hydraulic analyses for the San Carlos Irrigation Project Phase 1 Rehabilitation were 
performed using HEC-RAS version 4.0.0. HEC-RAS geometry data was built using new 
two-foot contour survey data developed within the vicinity of the project by Cooper 
Aerial Surveys and augmented with USGS DEM data. Data from the USGS DEM was 
adjusted to be on the same datum as that of the new mapping. HEC-GeoRAS was used to 
generate the HEC-RAS geometry data. Manning’s n values of 0.040 and 0.065 were 
assigned for the main channel and overbanks, respectively. Additionally, a range of 
Manning’s n values (i.e., channel: 0.03-0.04 and overbanks: 0.04-0.065) were applied 
during sensitivity analysis.  

In the HEC-RAS model, the downstream boundary was set to the rating curve, which was 
derived from the water surface elevation reported in the Flood Insurance Study at 
Florence (FEMA 2007) for the most upstream cross-section.  

Hydraulic analyses of flood flows were based on a model configuration that assumed that 
the radial gate at the Ashurst-Hayden Diversion Dam was fully open and that the 
flashboards along the dam’s overflow section were down. Modeling was performed using 
flows corresponding to the 100-year recurrence intervals. Under each of these conditions, 
a flow of 600 cubic feet per second was assumed to be diverted by the Headworks 
Structure into the Florence-Casa Grande Canal.  

Modeling used to generate 100-year inundation maps adopts FEMA’s assumption that 
flows of this magnitude would not be governed by regulation at Coolidge Dam. A 
comparison was made between the 100-year flood boundary based on the adopted FEMA 
HEC-1 routing model and the existing FEMA-100 year floodplain mapping of the project 
area. When comparing FEMA mapping of the 100-year floodplain in the project area 
with mapping developed from FEMA data for the project, differences in inundation 
levels between the maps result from the following two differences in methodology: 

1) The project 100-year floodplain is based on two-foot contour mapping that was 
developed for the project and was not available at the time the FEMA mapping 
was prepared. 

2) The 100-year flow used in the modeling for the project mapping is the same as 
that used by FEMA to develop their detailed analysis of the area around Florence. 
However, because the project area is upstream of FEMA’s detailed study area, 
FEMA’s mapping of this area was not based on the modeling prepared for the 
detailed study and applied a higher 100-year flood flow. 

 
As a result of the modeling efforts described above, the projected inundation limits of the 
100-year floodplain were mapped for the existing conditions, the proposed action, and the 
no action alternative (Appendix D, Figures 10, 11, and 12, respectively).  
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AGFD On-line Environmental Review Tool Results 



Arizona's On-line Environmental Review Tool
Search ID: 20100217011460
Project Name: 07-033014 San Carlos Irrigation
Date: 2/17/2010 9:53:53 AM

Page 1 of 6         APPLICATION INITIALS: ___________

Project Location The Department appreciates the opportunity to provide in-depth comments and project review when
additional information or environmental documentation becomes available.

Special Status Species Occurrences/Critical Habitat/Tribal Lands within 3
miles of Project Vicinity:

Name Common Name FWS USFS BLM State
Agosia chrysogaster chrysogaster Gila Longfin Dace SC S S

CH for Empidonax traillii extimus Designated Critical Habitat for
southwestern willow flycatcher

Catostomus clarkii Desert Sucker SC S S

Catostomus insignis Sonora Sucker SC S S

Coccyzus americanus Yellow-billed Cuckoo (Western U.S.
DPS)

C WSC

Echinomastus erectocentrus var.
acunensis

Acuna Cactus C HS

Gopherus agassizii (Sonoran
Population)

Sonoran Desert Tortoise SC S S WSC

PCH for Meda fulgida Proposed Critical Habitat for
spikedace

Project Name: 07-033014 San Carlos Irrigation
Submitted By: Patrick Dockens
On behalf of: CONSULTING
Project Search ID: 20100217011460
Date: 2/17/2010 9:53:49 AM
Project Category: Water Use, Transfer, and Channel
Activities,Canal/irrigation construction/maintenance
Project Coordinates (UTM Zone 12-NAD 83): 474978.602, 3662240.775
meter
Project Area: 773.751 acres
Project Perimeter: 13484.597 meter
County: PINAL
USGS 7.5 Minute Quadrangle ID: 1449
Quadrangle Name: FLORENCE SE
Project locality is not anticipated to change

Location Accuracy Disclaimer
Project locations are assumed to be both precise and
accurate for the purposes of environmental review. The
creator/owner of the Project Review Receipt is solely
responsible for the project location and thus the
correctness of the Project Review Receipt content.



Arizona's On-line Environmental Review Tool
Search ID: 20100217011460
Project Name: 07-033014 San Carlos Irrigation
Date: 2/17/2010 9:53:53 AM

Page 2 of 6         APPLICATION INITIALS: ___________

Please review the entire receipt for project type recommendations
and/or species or location information and retain a copy for future
reference. If any of the information you provided did not accurately
reflect this project, or if project plans change, another review should be
conducted, as this determination may not be valid.

Arizona’s On-line Environmental Review Tool:

1. This On-line Environmental Review Tool inquiry has generated
recommendations regarding the potential impacts of your project on
Special Status Species (SSS) and other wildlife of Arizona. SSS
include all U.S. Fish and Wildlife Service federally listed, U.S. Bureau
of Land Management sensitive, U.S. Forest Service sensitive, and
Arizona Game and Fish Department (Department) recognized species
of concern.
2. These recommendations have been made by the Department, under
authority of Arizona Revised Statutes Title 5 (Amusements and
Sports), 17 (Game and Fish), and 28 (Transportation). These
recommendations are preliminary in scope, designed to provide early
considerations for all species of wildlife, pertinent to the project type
you entered.
3. This receipt, generated by the automated On-line Environmental
Review Tool does not constitute an official project review by
Department biologists and planners. Further coordination may be
necessary as appropriate under the National Environmental Policy Act
(NEPA) and/or the Endangered Species Act (ESA).

The U.S. Fish and Wildlife Service (USFWS) has regulatory authority
over all federally listed species under the ESA. Contact USFWS
Ecological Services Offices: http://arizonaes.fws.gov/.

Phoenix Main Office
2321 W. Royal Palm Road, Suite 103
Phoenix, AZ  85021
Phone 602-242-0210
Fax 602-242-2513

Tucson Sub-Office
201 North Bonita, Suite 141
Tucson, AZ  85745
Phone 520-670-6144
Fax 520-670-6154

Flagstaff Sub-Office
323 N. Leroux Street, Suite 101
Flagstaff, AZ  86001
Phone 928-226-0614
Fax 928-226-1099

Disclaimer:

1. This is a preliminary environmental screening tool. It is not a
substitute for the potential knowledge gained by having a biologist
conduct a field survey of the project area.
2. The Department’s Heritage Data Management System (HDMS) data
is not intended to include potential distribution of special status
species. Arizona is large and diverse with plants, animals, and
environmental conditions that are ever changing. Consequently, many
areas may contain species that biologists do not know about or
species previously noted in a particular area may no longer occur
there.
3. Not all of Arizona has been surveyed for special status species, and
surveys that have been conducted have varied greatly in scope and
intensity. Such surveys may reveal previously undocumented
population of species of special concern.
4. HDMS data contains information about species occurrences that
have actually been reported to the Department.

Arizona Game and Fish Department Mission

To conserve, enhance, and restore Arizona’s diverse wildlife
resources and habitats through aggressive protection and



Arizona's On-line Environmental Review Tool
Search ID: 20100217011460
Project Name: 07-033014 San Carlos Irrigation
Date: 2/17/2010 9:53:53 AM

Page 3 of 6         APPLICATION INITIALS: ___________

management programs, and to provide wildlife resources and
safe watercraft and off-highway vehicle recreation for the
enjoyment, appreciation, and use by present and future
generations.

Project Category: Water Use,
Transfer, and Channel
Activities,Canal/irrigation
construction/maintenance
Project Type Recommendations:

Based on the project type entered; coordination with Arizona
Department of Environmental Quality may be required
(http://www.azdeq.gov/).

Based on the project type entered; coordination with Arizona
Department of Water Resources may be required
(http://www.water.az.gov/adwr/)

Based on the project type entered; coordination with State Historic
Preservation Office may be required
http://azstateparks.com/SHPO/index.html

Based on the project type entered; coordination with U.S. Army Corps
of Engineers may be required
(http://www.spl.usace.army.mil/regulatory/phonedir.html)

During planning and construction, minimize potential introduction or
spread of exotic invasive species. Invasive species can be plants,
animals (exotic snails), and other organisms (e.g. microbes), which
may cause alteration to ecological functions or compete with or prey

upon native species and can cause social impacts (e.g. livestock
forage reduction, increase wildfire risk). The terms noxious weed or
invasive plants are often used interchangeably. Precautions should be
taken to wash all equipment utilized in the project activities before and
after project activities to reduce the spread of invasive species. Arizona
has noxious weed regulations (Arizona Revised Statutes, Rules
R3-4-244 and R3-4-245). See Arizona Department of Agriculture
website for restricted plants
http://www.azda.gov/PSD/quarantine5.htm. Additionally, the U.S.
Department of Agriculture has information regarding pest and invasive
plant control methods including: pesticide, herbicide, biological control
agents, and mechanical control:
http://www.usda.gov/wps/portal/usdahome. The Department regulates
the importation, purchasing, and transportation of wildlife and fish
(Restricted Live Wildlife), please refer to the hunting regulations for
further information http://www.azgfd.gov/h_f/hunting_rules.shtml.

During the planning stages of your project, please consider the local or
regional needs of wildlife in regards to movement, connectivity, and
access to habitat needs. Loss of this permeability prevents wildlife from
accessing resources, finding mates, reduces gene flow, prevents
wildlife from re-colonizing areas where local extirpations may have
occurred, and ultimately prevents wildlife from contributing to
ecosystem functions, such as pollination, seed dispersal, control of
prey numbers, and resistance to invasive species. In many cases,
streams and washes provide natural movement corridors for wildlife
and should be maintained in their natural state. Uplands also support a
large diversity of species, and should be contained within important
wildlife movement corridors. In addition, maintaining biodiversity and
ecosystem functions can be facilitated through improving designs of
structures, fences, roadways, and culverts to promote passage for a
variety of wildlife.

Follow manufacturer's recommended application guidelines for all
chemical treatments. The U.S. Fish and Wildlife Service, Region 2,
Environmental Contaminants Program has a reference document that



Arizona's On-line Environmental Review Tool
Search ID: 20100217011460
Project Name: 07-033014 San Carlos Irrigation
Date: 2/17/2010 9:53:53 AM

Page 4 of 6         APPLICATION INITIALS: ___________

serves as their regional pesticide recommendations for protecting
wildlife and fisheries resources, titled "Recommended Protection
Measures for Pesticide Applications in Region 2 of the USFWS." The
Department recommends direct or indirect impacts to sensitive species
and their forage base from the application of chemical pesticides or
herbicides be considered carefully.

Minimization and mitigation of impacts to wildlife and fish species due
to changes in water quality, quantity, chemistry, temperature, and
alteration to flow regimes (timing, magnitude, duration, and frequency
of floods) should be evaluated. Minimize impacts to springs, in-stream
flow, and consider irrigation improvements to decrease water use. If
dredging is a project component, consider timing of the project in order
to minimize impacts to spawning fish and other aquatic species
(including spawning seasons), and to reduce spread of exotic invasive
species. We recommend early direct coordination with Project
Evaluation Program for projects that could impact water resources,
wetlands, streams, springs, and/or riparian habitats.

Recommendations will be dependant upon goals of the fence project
and the wildlife species expected to be impacted by the project.
General guidelines for ensuring wildlife-friendly fences include:
barbless wire on the top and bottom with the maximum fence height
42”, minimum height for bottom 16”. Modifications to this design may
be considered for fencing anticipated to be routinely encountered by
elk, bighorn sheep or pronghorn (e.g., Pronghorn fencing would require
18” minimum height on the bottom). Please refer to the Department's
Fencing Guidelines located at
http://www.azgfd.gov/hgis/guidelines.aspx.

The Department recommends that wildlife surveys are conducted to
determine if noise-sensitive species occur within the project area.
Avoidance or minimization measures could include conducting project
activities outside of breeding seasons.

Project Location and/or Species recommendations:

Heritage Data Management System records indicate that one or more
listed, proposed, or candidate species or Critical Habitat (Designated
or Proposed) have been documented in the vicinity of your project
(refer to page 1 of the receipt). Please contact:
Ecological Services Office
US Fish and Wildlife Service
2321 W. Royal Palm Rd.
Phoenix, AZ 85021-4951
Phone: 602-242-0210
Fax: 602-242-2513

Heritage Data Management System records indicate that Sonoran
desert tortoise have been documented within the vicinity of your project
area (refer to the species list on page 1 of the receipt). Please review
the Tortoise Handling Guidelines found on the Environmental Review
Home Page: http://www.azgfd.gov/hgis/guidelines.azpx.

Recommendations Disclaimer:

1. Potential impacts to fish and wildlife resources may be minimized or
avoided by the recommendations generated from information
submitted for your proposed project.
2. These recommendations are proposed actions or guidelines to be
considered during preliminary project development.
3. Additional site specific recommendations may be proposed during
further NEPA/ESA analysis or through coordination with affected
agencies.
4. Making this information directly available does not substitute for the
Department’s review of project proposals, and should not decrease our
opportunity to review and evaluate additional project information and/or
new project proposals.
5. The Department is interested in the conservation of all fish and



Arizona's On-line Environmental Review Tool
Search ID: 20100217011460
Project Name: 07-033014 San Carlos Irrigation
Date: 2/17/2010 9:53:53 AM
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wildlife resources, including those Special Status Species listed on this
receipt, and those that may have not been documented within the
project vicinity as well as other game and nongame wildlife.
6. Further coordination requires the submittal of this initialed and
signed Environmental Review Receipt with a cover letter and
project plans or documentation that includes project narrative,
acreage to be impacted, how construction or project activity(s)
are to be accomplished, and project locality information
(including site map).
7. Upon receiving information by AZGFD, please allow 30 days for
completion of project reviews. Mail requests to:

Project Evaluation Program, Habitat Branch
Arizona Game and Fish Department
5000 West Carefree Highway
Phoenix, Arizona 85086-5000
Phone Number: (623) 236-7600
Fax Number: (623) 236-7366

Terms of Use

By using this site, you acknowledge that you have read and
understand the terms of use. Department staff may revise these terms
periodically. If you continue to use our website after we post changes
to these terms, it will mean that you accept such changes. If at any
time you do not wish to accept the Terms, you may choose not to use
the website.

1. This Environmental Review and project planning website was
developed and intended for the purpose of screening projects for
potential impacts on resources of special concern. By indicating your
agreement to the terms of use for this website, you warrant that you
will not use this website for any other purpose.
2. Unauthorized attempts to upload information or change information
on this website are strictly prohibited and may be punishable under the
Computer Fraud and Abuse Act of 1986 and/or the National

Information Infrastructure Protection Act .
3. The Department reserves the right at any time, without notice, to
enhance, modify, alter, or suspend the website and to terminate or
restrict your access to the website.
4. This Environmental Review is based on the project study area that
was entered. The review must be redone if the project study area,
location, or the type of project changes. If additional information
becomes available, this review may need to be reconsidered.
5. A signed and initialed copy of the Environmental Review Receipt
indicates that the entire receipt has been read by the signer of the
Environmental Review Receipt.

Security:

The Environmental Review and project planning web application
operates on a complex State computer system. This system is
monitored to ensure proper operation, to verify the functioning of
applicable security features, and for other like purposes. Anyone using
this system expressly consents to such monitoring and is advised that
if such monitoring reveals possible evidence of criminal activity, system
personnel may provide the evidence of such monitoring to law
enforcement officials. Unauthorized attempts to upload or change
information; to defeat or circumvent security measures; or to utilize this
system for other than its intended purposes are prohibited.

This website maintains a record of each environmental review search
result as well as all contact information. This information is maintained
for internal tracking purposes. Information collected in this application
will not be shared outside of the purposes of the Department.

If the Environmental Review Receipt and supporting material are not
mailed to the Department or other appropriate agencies within six (6)
months of the Project Review Receipt date, the receipt is considered to
be null and void, and a new review must be initiated.
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Print this Environmental Review Receipt using your Internet browser's
print function and keep it for your records. Signature of this receipt
indicates the signer has read and understands the information
provided.

Signature:___________________________________

Date: ___________________________________

Proposed Date of Implementation: _____________________

Please provide point of contact information regarding this
Environmental Review.

Application or organization responsible for project implementation

Agency/organization:______________________

Contact Name: _________________________

Address: ___________________

City, State, Zip: _____________________

Phone: _____________________

E-mail: ___________________________

Person Conducting Search (if not applicant)

Agency/organization:______________________

Contact Name: _________________________

Address: ___________________

City, State, Zip: _____________________

Phone: _____________________

E-mail: ___________________________




