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Attachment 1

APPLICATION REQUIREMENTS

1.0 Name and Address of Applicant

Southwest Transmission Cooperative, Inc,

P.O. Box 2195

1000 South Highway 80

Benson, Arizona 85602

(520) 586-5195

2.0 Name, Address, and Telephone Number of a Representative of the
Applicant Who Has Access to Technical Knowledge and Background
Information Concerning the Application in Question and Who Will Be
Available to Answer Questions or Furnish Additional Information

James Burson

Manager of Transmission Engineering

Southwest Transmission Cooperative, Inc.

P.O. Box 2195

Benson, Arizona 85602

(520) 586-5219

3.0 State Each Date on Which Applicant Has Filed a Ten-Year Plan in
Compliance with ARS §40-360.02 and Designate Each Such Filing in Which
the Facilities for Which this Application is Made Were Described. If They
Have Not Been Previously Described in a Ten-Year Plan, State the Reasons
Therefore

In compliance with A.R.S. § 40-360.02, Southwest Transmission Cooperative, Inc. ("SWTC") or its
predecessor, the Arizona Electric Power Cooperative, Inc. ("AEPCO"), has filed a 10-year plan each year
from the inception of the statutory requirement through 2008. The San Manuel Interconnect Project was
described in the January 3 l, 2004, January 31, 2008, and January 29, 2009 plan filings.

4.0

a.

Description of the Proposed Facility

With respect to an electric generating plant:

Not applicable.
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b. With respect to a proposed transmission line:

i. Nominal voltage for which the line is designed; description of the proposed structures and
switchyards or substations associated therewith; and purpose for constructing said
transmission line.

Nominal Voltage for the Line Design

The proposed new transmission line is a double-circuit 230-kV line (using davit apps and 230-kV
suspension insulators) which initially will be energized at l 15 kg. This 230-kV transmission line
will extend approximately 4.5 miles primarily on property owned by BHP Copper, Inc. ("BHP").
It will originate at the existing SWTC Apache to Hayden l 15-kV transmission line and will
terminate at the existing Arizona Public Service ("APS") San Manuel Substation. In order to
connect to the San Manuel Substation, SWTC will acquire two bays from APS. Along
approximately 3 miles of the 4.5-mile-long transmission line, SWTC will hang a 46-kV line for
BHP's use-built to 69-kV standards-on the new structures. SWTC will remove the existing
BHP 46-kV line following installation of this new 46-kV line.

Description of the Proposed Structures

The 230-kV line will be supported by new steel monopole double-circuit structures extending
approximately 115 feet above ground level (See Exhibit H-1). Monopole structures will be placed
approximately every 1,000 feet along the transmission line route for a total of approximately 25
poles. The structures are made of self-weathering steel and conductors are aluminum conductor
steel reinforced, which are 1,272 kcal (thousand circular mil, or about 1.345 inches) in diameter.

Six main conductor wires will be attached to the structure insulators and there will be two %-inch
ground wires. Figure 4-1 depicts a typical monopole structure constructed as a double-circuit
transmission line.

Purpose of the Transmission Line

SWTC is a nonprofit transmission cooperative that operates and maintains a roughly 600-mile
transmission system. The system generally extends north, east, and west from the southeastern
part of Arizona at AEPCO's Apache Generating Station in Cochise County. In combination with
the generation and purchasing role of AEPCO, SWTC primarily transmits electricity at wholesale
to its six Class A members. The Class A members are nonprofit distribution cooperatives that
deliver power to retail customers in rural Arizona and other parts of the Southwest. One of
SWTC's member systems is the Trico Electric Cooperative, Inc. ("Trico"). Trico needs to receive
increased quantities of power from the SWTC system to support the load growth taking place in
southeastern Pinal County. Therefore, in order to deliver electricity to meet those increased
demands, SWTC needs to establish a second interconnection point with the APS 115-kV system
at the San Manuel Substation.

Currently, SWTC delivers electricity to one of Trico's substations over the APS ll5-kv system.
However, SWTC has only one interconnection with APS, which is at the Westwing Substation in
the Phoenix area. The Westwing transmission path provides service to Trico, but APS has
indicated that its ability to wheel power from the Westwing Substation to southeastern Pinal
County is limited and will be constrained in the future. This San Manuel Interconnect Project will
provide a very essential second interconnection with APS to reduce those Westwing constraints
and to allow SWTC to continue to reliably provide power to the Trico service area. Further, BHP
is actively marketing their non-operating mining real estate in the area of this project as property
suitable for a solar generation facility or facilities. The San Manuel Interconnect Project will
encourage the development of these renewable resources and likely will qualify and is intended to
be designated as a renewable transmission project as discussed at pages 7-8 of Decision
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No. 70635. Additionally, the new interconnection at the APS San Manuel Substation will provide
a direct transmission path from AEPCO's Apache Generating Station to southeastern Pinal
County for the first time, which is important for both economic supply and reliability purposes.
Finally, the new interconnection will also benefit APS and its customers in the towns of Bisbee
and Douglas, Arizona by allowing it to continue service during certain emergency conditions.

Figure 4-1. Typical monopole structure with a double-circuit
transmission line.

Description of geographical points between which the transmission line will run, the
straight-line distance between such points and the length of the transmission line for each
alternative route for which the application is made.

The proposed transmission line route is located in the vicinity of San Manuel, Arizona. East to
west, the line will extend from the existing Apache to Hayden l l5~kv transmission line to the
existing San Manuel Substation. Elevations range from approximately 3,200 feet above mean sea
level ("amyl") at the San Manuel Substation (the highest point) to approximately 2,500 feet amyl
where the line crosses the San Pedro River floodplain (the lowest point). Exhibit A-l ("Proj et
Vicinity Map") depicts the location of the project. The straight-line distance is approximately 4.4
miles and the length of the transmission line is approximately 4.5 miles.

ii.
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iii. Nominal width of the right-of-way required, nominal length of spans, maximum height of
supporting structures, and minimum height of conductor above ground.

SWTC has applied for an easement from the Bureau of Land Management ("BLM"), the Arizona
State Land Department ("ASLD") and BHP. The nominal length of the spans is 1,000 feet and the
maximum height of the new monopole structures is 140 feet. The minimum height of the
conductors above ground along the 230-kV line is 24.9 feet (as required by Rural Utilities Service
standards), except where the line crosses the San Manuel Arizona Railroad, which is owned by
BHP. Here, the clearance height is 32.9 feet. For the 46-kV line, the minimum clearance is 21.7
feet and it is 29.7 feet where the line crosses the railroad tracks.

iv. To the extent available, the estimated costs of proposed transmission line and route, stated
separately. (If application contains alternative routes, furnish an estimate for each route
and a brief description of the reasons for any variations in estimates.)

The estimated costs of the San Manuel Interconnect Project (including transmission line
installation and access road construction) and right-of-way (ROW) are as follows:

Total Cost of the Project:

Estimated Cost of ROW:

$6,700,000

$185,000

v. Description of proposed route and switchyard locations. (If application contains alternative
routes, list routes in order of applicant's preference with a summary of reasons for such
order of preference and any changes such alternative routes would require in the plans
reflected in (i) through (iv) hereof.)

The project route is shown in Exhibits A-1 and A-2. The 230-kV transmission line will provide
an interconnection between the existing SWTC Apache to Hayden 115-kV transmission line,
which is located in the foothills of the Galiuro Mountains, and the existing APS San Manuel
Substation. From the Apache to Hayden 115-kV transmission line, the new line will extend about
1.0 mile in a southwesterly direction to River Road, on the east side of the San Pedro River
floodplain. The line then runs approximately 1.0 mile across the San Pedro River floodplain to
BHP property and then 2.5 miles to the San Manuel Substation, which is north of the town of San
Manuel .

Advantages of the project route include:

It avoids environmentally sensitive lands (including the potentially jurisdictional waters
of the United States [WUS] and certain archaeological sites).

It reduces impacts to the southwestern willow flycatcher critical habitat.

There are fewer structures required for this route and, therefore, reduced visual impacts
associated with it.

•

The project route also maximizes the use of private land, 82% of the project is on private
land.

SWTC did consider, but rejected two alternative alignments during the siring process. One of the
two alternatives (Alternate Route 2) is not included in the Environmental Assessment, which is
Exhibit B, These two alternatives, and the reasons for their elimination, are described below. Both
alternatives are depicted in Exhibit A-3 .

Alt ernat e  Rout e  I  (Clark Wash ) . SWTC considered constructing the eastern portion of the 230-
kV transmission line along Clark Wash. Starting from the San Manuel Substation, this alignment
would have followed the proposed route to a point immediately east of the active channel of the
San Pedro River, where it would have turned north to Clark Wash and then northeast along Clark
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Wash to the existing Apache to Hayden l 15-kV transmission line. This route would have
required structures to be placed in the Clark Wash drainage, a potentially jurisdictional WUS.
There also are more archaeological sites along the Clark Wash drainage and greater potential
impacts to southwestern willow flycatcher critical habitat than along the proposed route.
Furthermore, this rejected alternative would have required two angle structures each redirecting
the line approximately 90 degrees-and also a greater number of structures because of its
increased length. The dirt road would also require extensive upgrading to facilitate construction
access. Based on these considerations, SWTC determined that this alternative (1) is too costly
(because of the need for angle structures and more total structures and conductor), (2) is
potentially more environmentally damaging (because of the presence of Clark Wash and more
extensive impacts to southwestern willow flycatcher critical habitat), (3) would require more time
to obtain pennies and construct (because of the presence of potentially jurisdictional WUS and
more archaeological sites), and (4) is less feasible because of engineering constraints (associated
with the placement of structures and upgrading of the access road in Clark Wash).

Alternate Route 2 (Northern Route). SWTC also considered a route that would have bypassed the
large tailings piles on the BHP property. This alignment would have paralleled the existing BHP
115-kV line from the San Manuel Substation and followed the San Manuel Arizona Railroad
tracks to a point just west of the northwest corner of the tailings piles. At this point, the line
would have turned northeast generally along the base of the tailings piles, then east across the San
Pedro River and finally northeast to join the Clark Wash alignment (see Alternative 1). SWTC
eliminated this alternative from more detailed consideration for the same reasons as stated for
Alternative 1.

vi. For each alternative route for which the application is made, list the ownership percentages
of land traversed by the entire route (federal, state, Indian, private, etc.).

Only one route is proposed. The project route crosses a combination of federal, state and private
land. The land ownership is as follows: private land (82.2%, or 3.70 miles), ASLD land (l6.5%,
or 0.74 mile), and BLM land (l.3%, or 0.06 mile). The majority of the private land in the project
area is owned by BHP. Land ownership is shown in Exhibit A-2.

5.0 List the Areas of Jurisdiction [As Defined in ARS §40-360(1)] Affected by
Each Alternative Site or Route and Designate Those Proposed Sites or
Routes, if Any, Which Are Contrary to the Zoning Ordinances or Master
Plans of Any Such Areas of Jurisdiction

The proposed transmission line crosses federal, state and private lands in Pinal County, Arizona. The
federal land is administered by BLM. The transmission line will cross only about 360 feet of BLM land.
The majority of the transmission line alignment crosses private land owned by BHP, which is under Pinal
County jurisdiction. The proposed project is not inconsistent with any Pinal County zoning ordinance or
master plan. The transmission line also crosses undeveloped state land administered by the ASLD. ASLD
does not currently have a Comprehensive Management Plan for lands in the vicinity of the project area
and, therefore, the proposed project is not inconsistent with ASLD plans. The majority of state land in the
project area is leased for grazing and it is not expected that this land use will change in the immediate
future.

Land Use Plans

The project is subject to the BLM Final Sanford Resource Management Plan and Environmental Impact
Statement ("RMP/FEIS") and was reviewed for conformance to the land use plan terms and conditions as
required by 43 Code of Federal Regulations ("CFR") 1610.5, BLM Manual §l6l7.3. The BLM parcel in
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question has been identified for retention per land tenure decisions in the RMP/FEIS. The proposed
project conforms to the RMP/EIS, which states, "Land Use Authorizations Rights-of-way, leases and
permits will be considered on a case-by-case basis, in accordance with the decisions of this Resource
Management Plan."

In February 2007, the Pinal County Board of Supervisors approved the Pima] County Comprehensive Plan
("Plan"). A draft of the Plan was made available for public review in July 2008. According to the Plan,
private land along the San Pedro River in the project vicinity is currently identified as Open Space.
The remainder of the private land in the project area has not been zoned or otherwise identified for
specific land uses. The open space designation is compatible with the proposed transmission line.
The project would adhere to all land use plans and requirements of Pinal County.

6.0 Describe Any Environmental Studies Applicant Has Performed or Caused
to Be Performed in Connection with this Application or Intends to Perform
or Cause to Be Performed in Such Connection, Including the Contemplated
Date of Completion

Table 6.1. This table summarizes Regulations, Authorizations and Environmental Studies for the
proposed project.

Agency
Regulation/
Authorization

Environmental Studies and/or
Reports

Date Completed or
Projected

Application
Exhibit

Bureau of Land
Management

National Environmental
Policy Act

Environmental Assessment August 2008 Exhibit B

U.S. Army Corps of
Engineers

Clean Water Act, Section
404, Nationwide Permit 12

Section 404/401 Compliance
Package

May 2009

U.S. Fish and Wildlife
Service

Endangered Species Act,
Section 7 consultation

Biological Assessment of Impacts July 2009
to Southwestern Willow
Flycatcher and Lesser Long-
nosed Bat

Exhibit D

Arizona Department of
Environmental Quality

Clean Water Act, Section
402, Arizona Pollutant
Discharge Elimination
System Permit, Section 401
Water Quality Certification

Storm Water Pollution Prevention
Plan, Spill Prevention
Countermeasure Control Plan,
Water Quality Certification

Prior to construction

Arizona State Historic
Preservation Office

Consultation and
concurrence

Class III Cultural Resources
Survey Report

May 2009 Exhibit E

Arizona State Land
Department

Grant of ROW Class III Cultural Resources
Survey Report

September 2008 Exhibit E

Arizona State Land
Department

Permit to remove natural
products

Native Plant Inventory August 2009

Construction PlanPenal County

Not Applicable

Road crossing permit

Internal reports Biological Evaluation/
Southwestern Willow Flycatcher
Survey Reports

Prior to construction

July 2008 Exhibit C
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Attachment 1

APPLICANT AUTHORIZATION

Respectfillly submitted this * j g day of f"*h4lr<4 , 2009

/OperatingOfficer

4' M
airy H

Senior Vic resident and hi
Southwest Transmission cooperative, Inc. r 4
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• Exhibit A

PROJECT LOCATION MAPS
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• Exhibit A-1

PROJECT VICINITY MAP
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Exhibit A-1 | Project vicinity map.
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Exhibit A-2

LAND OWNERSHIP-LAND JURISDICTION MAP
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• Exhibit A-3

ALTERNATIVES ELIMINATED FROM FURTHER ANALYSIS
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Exhibit B

ENVIRONMENTAL ASSESSMENT

In order to construct the transmission line between the existing Apache to Hayden 115-kV line and the
San Manuel Substation, Southwest Transmission Cooperative, Inc. (SWTC), is applying to the Bureau of
Land Management (BLM) for a right-of-way (ROW) grant in the Tucson Field Office management area.
The ROW grant application is for a 50-foot-wide ROW for transmission line and access road construction
across approximately 360 feet of BLM land in Section 13, Township 9 South, Range 17 East. SWCA
Environmental Consultants was contracted by SWTC to assist the BLM in preparing the attached
Environmental Assessment to comply with the National Environmental Policy Act.
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Chapter 1

INTRODUCTION

1.1 LEGAL DESCRIPTION AND MAP NAMES

Southwest Transmission Cooperative, Inc. (SWTC), is proposing the San Manuel Interconnect Proj act
near San Manuel, Penal County, Arizona (Figure 1). The project would consist of the following Maj or
components:

l . A double-circuit 230-kV transmission line,

2. Approximately 1.69 miles (8,910 feet) of new access roads, and

3. Removal of an existing 46-kV line and support structures.

The new 230-kV transmission line would extend approximately 4.5 miles, originating at the existing
SWTC Apache to Hayden 115-kV transmission line in the SW % of Section 12, Township 9 South,
Range 17 East, extending through Sections 13-15, 21, 22, and 28, Township 9 South, Range 17 East, and
terminating at the Arizona Public Service (APS) San Manuel Substation in Section 29, Township 9 South,
Range 17 East (Figure 2). Land ownership in the project area includes Bureau of Land Management
(BLM), Arizona State Land Department (ASLD), and private lands owned by BHP Copper, Inc. (BHP).
ASLD land is located in Sections 12 and 14, and BLM land is located in Section 13. The land west of
River Road is currently owned by BHP and formerly was used for agriculture (portions of the San Pedro
River floodplain) and copper processing (areas east of the San Pedro River floodplain). The area is
covered on the USGS 7.5-minute Clark Ranch and Peppersauce Wash, Arizona, quadrangles.

1.2 PROJECT BACKGROUND

SWTC is applying to BLM for a right-of-way (ROW) grant to construct an access road and install a
transmission line structure in the Tucson Field Office management area. The ROW grant application is
for a 50-foot-wide ROW across approximately 364 feet of BLM land in Section 13 (see Figure 2).
The proposed permanent ROW acquisition on BLM land would include the following:

NW % of the NW % of Section 13, Township 9 South, Range 17 East, Gila and Salt River Baseline
and Meridian

SWCA Enviromnental Consultants (SWCA) was contracted by SWTC to assist the BLM in the
preparation of an enviromnental assessment (EA) to comply with the National Environmental Policy Act
(NEPA). As a condition of the ROW grant, SWTC is currently in the process of acquiring ROW
authorization from other landowners in the project area, including ASLD and BHP.

1.3 PURPOSE AND NEED FOR THE PROPOSAL

SWTC is a rural electric cooperative that operates and maintains a 603 -mile-long transmission system that
extends north and west from the southeastern part of Arizona at the Apache Generating Station in Cochise
County to the Bullhead City area along the Colorado River, There is rapid growth in the area of Pinal
County, which SWTC supports through delivery of electricity to one of its member systems, Trico
Electric Cooperative, Inc. (Trico). Trico needs to import and export power into the SWTC system to

Environmental Assessment for the San Manuel Interconnect Project
August 22, 2008
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support the increased loads in southeastern Penal County. To provide (i.e., wheel) power to the APS
transmission system, it is necessary for SWTC to tie in to the existing APS 115-kV system at the San
Manuel Substation.

Several SWTC and Trico substations are served by the APS 115-kV system. However, SWTC has only
one existing interconnection with APS: at the Westwing Substation, located in the Phoenix area.
The Westwing transmission path provides service to the Maj rarity of SWTC's remote Class A Members.
APS has indicated that their ability to wheel power from the Westwing Substation to southeastern Pinal
County is limited and may be constrained sometime ih 2008. The proposed project provides a very
necessary second interconnection with APS to reduce the Westwing constraints. Additionally, the
interconnection at San Manuel Substation provides a direct transmission path from the Apache
Generating Station to southeastern Pinal County while using only a small portion of the APS l l5-kv
system as a wheeling path. Finally, the proposed project would also benefit APS under certain emergency
conditions by providing service to Bisbee and Douglas.

1.4 CONFORMANCE WITH LAND USE PLAN

The Proposed Action is subject to the BLM Final Sanford Resource Management Plan and
Environmental Impact Statement (RMP/FEIS) (BLM 1991). It has been reviewed for conformance to the
land use plan terms and conditions as required by 43 Code of Federal Regulations (CFR) 1610.5, BLM
Manual §l617.3. The Proposed Action is in conformance with the RMP/EIS, which states, "Land Use
Authorizations Rights-of-way, leases and pennies will be considered on a case-by-case basis, in
accordance with the decisions of this Resource Management Plan" (BLM 1991 :22). The BLM parcel in
question has been identified for retention per land tenure decisions in the RMP/FEIS. There are no
designated BLM utility corridors in the project area.

1.5 RELATIONSHIP TO STATUTES, REGULATIONS, OR
OTHER PLANS OR POLICIES

The BLM may issue ROW Grants pursuant to Title V of the Federal Land Policy Management Act of
October 21, 1976, as amended, and Title 43, CFR 2800. The BLM decision only authorizes use of BLM
land. Use of non-BLM land (e.g., ASLD and private land) is subject to the pennission of the appropriate
agency or landowner.

Authorizing actions required before the Proposed Action can be implemented include compliance with
the Clean Water Act (CWA), Arizona Department of Agriculture (ADA) Native Plant Law, Section 106
of the National Historic Preservation Act (NHPA), and the Endangered Species Act (ESA).

Environmental Assessment for the San Manuel Interconnect Project
August 22, 2008
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Chapter 2

PROPOSED ACTION AND ALTERNATIVES

2.1 DESCRIPTION OF THE PROPOSED ACTION

The proposed new transmission line would be a double-circuit 230-kV line (using 230-kV post insulators)
initially energized at 115 kg. The project would be constructed with federal funds provided by the Rural
Utilities Service (RUS), an agency of the U.S. Department of Agriculture (USDA), and the transmission
line and structures would be designed to the specifications of RUS and National Safety Electric Codes.

The line would use davit arm construction and would be supported by self-weathering steel structures that
would extend approximately 115 feet above ground level (Figure 3). A total of 17 structures would be
required to complete the line. Structure pads would measure approximately 50 >< 25 feet. In order to
connect to the San Manuel Substation, SWTC would acquire two bays from APS. In addition, along
approximately 3 miles of the 4.5-mile-long transmission line (from the pump house to the San Manuel
Substation, all on BHP property on the west side of the San Pedro River), SWTC would hang an
additional 46-kV line on the new structures. SWTC would remove and dispose of the existing BHP 46-kV
line following installation of the new 46-kV line. Installation of the new 230-kV transmission line would
require access across ASLD, BLM, and BHP lands.

Three access roads would be required for prob et construction and future maintenance. At the east end of
the project area, a 7,560-foot-long access road would be constructed to link the existing Apache to
Hayden l 15-kV transmission line, located in the foothills of the Galiuro Mountains, with River Road.
The disturbance footprint associated with this road would vary in width from 14 to 50 feet, depending on
the terrain. The remaining two road segments would be located west of River Road in mesquite
woodland. These roads would be 14 feet wide, with an additional 5-foot-wide buffer on either side where
vegetation would be manually trinnned. The access road on the east side of the San Pedro River, which
would measure approximately 500 feet long, would provide access from River Road to an existing BHP
farm road. The road on the west side of the San Pedro River, which would be approximately 850 feet
long, would provide access to an existing BHP mine road from a transmission structure located east of the
main channel of the San Pedro River.

Construction. Project construction is expected to begin on February 1, 2009 and last approximately 6
months. The construction process would begin by clearing and grading the access roads and structure
pads using a bulldozer. Where necessary, the contractor also would clear a narrow path along the
proposed project centerline for the conductor wire pull line. This typically involves the use of a small
bulldozer or other all-terrain vehicle (ATV). Once the roads and pads are completed, the contractor would
deliver the structure sections and hardware to each structure pad. The structure would then be erected on-
site and buried in an angered hole, the hole would be backfilled with concrete slurry and any leftover
excavation material. After all the structures have been installed the conductor wires would be attached to
the structure insulators. There would be six main conductor wires (aluminum conductor steel reinforced,
1272 size) and two %-inch ground wires. Installation would involve the placement of wire-pulling
equipment at intervals of approximately 15,000 feet (the length of wire in a conductor reel). No wire-
pulling equipment would be placed on BLM land. The conductor wire would be manually carried over
the San Pedro River and, where necessary, around archaeological sites.

Environmental Assessment for the San Manuel Interconnect Project
August 22, 2008
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Maintenance. The transmission line would be inspected and maintained only by qualified SWTC
personnel. Maintenance crews would follow strict safety rules in conducting on-site work. The access
roads would only need occasional maintenance during the first five years after construction. Inspections
of the transmission line would be conducted semi-annually. No industrial wastes or toxic substances
would be used for the long-term maintenance of the transmission line. SWTC would require long-term
access to the transmission line.

2.1.1 Mitigation Measures

General mitigation measures would include the following:

1. All vehicles and construction equipment would be properly maintained to minimize exhaust
emissions and would be properly muffled to minimize noise.

3.

Any equipment or materials transported onto BLM-administered lands for maintenance or repair
would be promptly removed upon completion of the project.

Any vehicles that are brought in from outside the area would be power-washed, including the
undercarriage, to prevent the introduction and spread of noxious weeds and invasive species.

4.

5.

Watering trucks or other means would be used as needed to minimize fugitive dust.

An archaeological monitor would be provided during ground-disturbing activities in dense
mesquite woodland along the San Pedro River floodplain to avoid impacts to hidden or buried
cultural features.

6. If any archaeological resources or vertebrate fossils are discovered during implementation of this
project, all surface-disturbing activities in the area of discovery will cease. The archaeologist will
evaluate the discovery and provide recommendations to the authorized officer. Surface-
disturbing activities will not resume until permission is obtained from the authorized officer.

If any species listed as threatened or endangered under the ESA is encountered during the
activities, work will stop and telephone notification of the discovery will be made immediately to
the BLM wildlife biologist. The activity may resume only after the authorized officer has issued a
continuance.

Summarized below are measures proposed to avoid impacts to southwestern willow flycatcher (federally
listed endangered) and designated Critical Habitat for southwestern willow flycatcher.

Implement project construction and maintenance procedures that would avoid to the extent
possible vegetation impacts in the vicinity of the active San Pedro River channel.

2. Avoid changes to river morphology by siring roads outside the active San Pedro River channel
and using a cement base and small disturbance footprint for the installation of the single
transmission structure near the active channel.

3.

4 .

Prohibit ATVs from crossing the active channel of the San Pedro River.

Install Gates on new access roads in the San Pedro River floodplain to prevent unauthorized ATV
access to Critical Habitat.

6.

Conduct all work along the San Pedro River floodplain between September l and April 15, the
non-breeding season for southwestern willow flycatcher.

Continue to conduct southwestern willow flycatcher surveys in 2009 (despite no detections in
2007 and 2008).
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Summarized below are measures proposed to avoid impacts to lesser long-nosed bat (federally listed
endangered) and lesser long-nosed bat foraging habitat.

1. Provide a monitor during road construction to avoid unnecessary impacts to saguaros.

2. Transplant along the road corridor all saguaros <5 feet tall that would be impacted by the project.

3. Pay an in-lieu fee to AGFD for future research benefiting lesser long-nosed bat. The in-lieu fee
would be paid upfront (prior to road construction) and the fee amount would be based on the
stumpage value (calculated according to ADA guidelines) of all saguaros >5 feet tall that would
be impacted by the project.

2.2 NO-ACTION ALTERNATIVE

Under the No-Action Alternative, SWTC would not construct the project. Power quality for residents of
southeast Pinal County would be unreliable. As loads increase in this area, service reliability would
continue to deteriorate to the point that service would not be provided to new customers.

2.3 ALTERNATIVE CONSIDERED BUT NOT ANALYZED

SWTC considered constructing the eastern portion of the 230-kV transmission line (the portion on the
east side of the San Pedro River) along a corridor located north of the preferred corridor. Under this
alternative, structures would be placed in the Clark Wash drainage, a potentially jurisdictional water of
the United States (WUS). There also are more archaeological sites along the Clark Wash drainage than
along the preferred corridor. Furthermore, compared with the Preferred Alternative, this alternative would
require two angle structures, each redirecting the line approximately 90 degrees, and a greater total
number of structures because of its greater length. Although there is already a dirt road providing access
to the existing Apache to Hayden 115-kV transmission line, the road would require extensive upgrading
to facilitate construction access. Based on these considerations, SWTC has detennined that this
alternative 1) is too costly (because of the need for angle structures and more total structures and
conductor), 2) is potentially more environmentally damaging (because of the presence of Clark Wash),
and 3) would require more time to permit and construct (because of the presence of potentially
jurisdictional WUS and archaeological sites) .
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Chapter 3

AFFECTED ENVIRONMENT AND ENVIRONMENTAL
CONSEQUENCES

3.1 ENVIRONMENTAL SETTING

The landscape in the project area is characteristic of the Basin and Range physiographic province of
southeastern Arizona, which is characterized by elongated mountain ranges trending northwest to
southeast, separated by broad alluvial valleys (Chronic 1983). The mountains consist of massive blocks of
rock of varying types and ages that was thrust upward and tilted in such a way that the northeastern slopes
rise at less of a gradient than the southwester slopes, which are characterized by large areas of exposed
rock and cliff faces.

The project area is located on broad, alluvial fan deposits that have been dissected by the San Pedro River
and by ephemeral drainages originating in the Galiuro and Santa Catalina mountains, which border the
San Pedro River valley to the east and west, respectively. Elevations range from approximately 3,200 feet
above mean sea (amyl) at the existing San Manuel Substation to approximately 2,500 feet amyl at the
point at which the project area crosses the San Pedro River floodplain. The elevation at the point of
interconnection with the existing Apache to Hayden 115-kV transmission line is approximately 2,950 feet
amyl.

The proposed transmission line alignment would cross River Road east of the San Pedro River, and the
San Manuel Arizona Railroad, an entity owned by BHP, west of the San Pedro River near San Manuel.
River Road merges with State Route (SR) 77 at Mammoth, located approximately 10 miles north of the
project area. Representative photographs of the prob et area are included in Appendix A.

3.2 CRITICAL ELEMENTS

To comply with NEPA, the BLM is required to address specific elements of the environment that are
subj act to requirements specified in statutes or regulations or by executive order. These elements are
addressed individually below.

3.2.1 Air Quality

The U.S. Environmental Protection Agency (EPA) has promulgated primary and secondary National
Ambient Air Quality Standards (NAAQS) for six criteria pollutants: carbon monoxide (CO), nitrogen
dioxide (NO2), particulate matter (PM10 and PM2.5), ozone (03), sulfur dioxide (SON), and lead (Pb).
Primary standards are adopted to protect public health (the health of "sensitive" populations such as
asthmatics, children, and the elderly). Secondary standards are adopted to protect public welfare
(protection against decreased visibility, damage to animals, crops, vegetation, and buildings). Geographic
areas are designated as being in "attainlnent," in "nonattainment," or "unclassified" with respect to each
criteria pollutant. Areas where concentrations of criteria pollutants exceed the NAAQS are designated as
being in nonattainment. The Arizona Department of Environmental Quality (ADEQ) has adopted the
federal NAAQS as the State Ambient Air Quality Standards.
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The project area is designated as being in attainment for all six criteria pollutants, including SO; (Pinal
County 2008). In early January 2008, ADEQ announced that the EPA had officially determined that the
San Manuel area meets federal health standards for SON and re-designated the area as being in attainment.
The San Manuel area had been designated as being in nonattainment for SON in 1979 because of
emissions from the BHP copper smelter, however, the smelter was closed in 1999 and was recently
dismantled by BHP. San Manuel has not recorded any S02 exceedances since 1985.1

Impacts of the Proposed Action

Impacts to air quality are anticipated to be minor, temporary, and short term in nature. Increased PM10
emissions will likely occur as a result of soil disturbance associated with vegetation removal, construction
activities, and movement of construction equipment. However, the use of water during construction
activities and the subsequent application of acceptable soil-stabilizing techniques would reduce the
potential emissions. A localized, short-term increase in CO emissions would also likely occur because of
construction equipment used during construction. However, all vehicles and construction equipment
would be properly maintained to minimize exhaust emissions. Once construction is complete, there are no
anticipated impacts on air quality that would result from maintenance of the transmission line.

Impacts of the No-Action Alternative

The No-Action Alternative would have no effect on air quality.

3.2.2 Areas of Critical Environmental Concern

There are no designated Areas of Critical Environmental Concern within the limits of the project area.

3.2.3 Cultural Resources

NHPA Section 106, as amended and implemented, requires federal agencies to take into account the
effects of their activities and programs on sites that may be eligible for the National Register of Historic
Places (NRHP). Section 106 also requires federal agencies to consult with Native American groups
concerning properties of traditional religious or cultural importance. The American Indian Religious
Freedom Act (AIRFA) (Public Law [PL] 95-341, 92 Stat. 469, 42 United States Code [USC] 1996)
protects and preserves for the American Indian, Esldmo, Aleut, and Native Hawaiian the inherent right of
freedom to believe, express, and exercise their traditional religions, including "access to religious sites,
use and possession of sacred objects, and freedom to worship through ceremonials and traditional rites."
Federal land managers are directed to consult with "native traditional religious leaders" to determine
which sites on federal lands are sacred and how they are used. In addition to AIRFA, Presidential
Executive Order 13007 was issued in 1996 to protect and preserve Indian sacred sites and religious
practices. It states that managers must, "(l) accommodate access to and ceremonial use of Indian sacred
sites by Indian religious practitioners, and (2) avoid adversely affecting the physical integrity of such
sacred sites." It applies explicitly to sacred sites on federal lands.

The Archaeological Resources Protection Act or 1979, as amended, protects archaeological sites on
federal lands as an irreplaceable part of our nation's heritage. The Native American Graves Protection and

1 S02 is formed when fuel containing sulfur (mainly coal and oil) is burned and during smelting and other industrial processes.
The major health concerns associated with exposure to high concentrations of S02 include effects on breathing, respiratory
illness, alterations in pulmonary defenses, and aggravation of existing cardiovascular disease. Children, the elderly, and people
with asthma, cardiovascular disease, or chronic lung disease (such as bronchitis or emphysema) are most susceptible to adverse
health effects associated with exposure.
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Repatriation Act of 1990 enables affiliated Native Americans to control the ownership of cultural items
and human remains when those items are found intentionally or inadvertently on federal lands. On state
and privately held lands in Arizona, human remains and associated artifacts are protected by Arizona
Revised Statutes (ARS) §4l-844 and §4l-865, the Arizona State Museum (ASM) would conduct
consultation with Native American tribes under these laws, as needed.

A Class III cultural resources survey of the prob et area was conducted in November and December 2006
(WestLand 2007b). The report was prepared in accordance with NHPA Section 106. Eight archaeological
sites were recorded in the project area. Six of these sites were newly discovered, and two had been
previously recorded and were reassessed during the current project (Table l). Of these eight sites,
six are considered potentially eligible for the NRHP: AZ BB:6:l09(ASM), AZ BB:6: 1 l0(ASM),
AZ BB:6:235(ASM); AZ BB:6:236(ASM); AZ BB:6:237(ASM); and AZ BB:6:238(ASM). Twenty-eight
isolated occurrences were recorded in the project area. None of these potentially eligible sites are located
on BLM land. This high density of prehistoric and historic sites is a common occurrence along the San
Pedro River.

Table 1. NRHP Eligibility Determinations, San Manuel Interconnect Project, Pinal County, Arizona

ASM Site Number Land Status Site Type
Age/Cultural
Affiliation

NRHP Eligibility SHPO Concurrence

AZ BB:6:109(ASM) Private Habitation/
agricultural

Late Formative,
Salado

Contributing
under D

Although previously
recorded by Center
for Desert
Archaeology in 1991 ,
the site was not
evaluated at that time.

AZ BB:6:110(ASM) Private Habitation/
agricultural

Late Formative,
Salado

Contributing
under D

Although previously
recorded by Center
for Desert
Archaeology in 1991,
the site was not
evaluated at that time.

AZ BB:6:235(ASM) Private Ranch or farm Historic (built ca.
1890-1935)

Contributing
under C and D

Newly recorded site.

AZ BB:6:236(ASM) Private Agricultural Late Formative,
Native American

Contributing
under D

Newly recorded site.

AZ BB:6:237(ASM) Private Agricultural Formative, Native
American

Contributing
under D

Newly recorded site.

Az BB:6:238(ASM) Private Prehistoric
habitation, historic
refuse pile

Late Formative,
Salado and 1920s
Euro-American

Contributing
under D

Newly recorded site.

AZ BB:6:239(ASM)
(San Pedro River
Road)

Traverses State
Trust and private
land but is
maintained by Pinal
County

Transportation
corridor

Historic (ca. 1878-
1935), Euro-
American

Not eligible Newly recorded site.

AZ BB:6:241(ASM)
(Aps Power Line)

Private within the
project area

Electric power
transmission line

Historic (ca. early
19505)

Not eligible Newly recorded site.

Impacts of the Proposed Action

Six cultural resource sites considered potentially eligible for the NRHP are located in the project area
Two of these archaeological sites are located near the westernmost two proposed access road alignments
Avoidance of these sites has been recommended. If avoidance is not possible, SWTC would comply with
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Section 106 requirements for mitigation, as appropriate. The San Pedro River floodplain portion of the
project area was not thoroughly sun/eyed by WestLand Resources, Inc. (WestLand) because of dense
vegetation. It is recommended that any ground-disturbing activities in this portion of the prob et area be
monitored by a qualified archaeologist for hidden or buried cultural features.

In the event that an unanticipated discovery of cultural resources is made during construction, all work
should iinmediately cease at that location and an archaeologist be contacted to verify the discovery and
assess its significance. If the discovery involves human remains or funerary items, either the BLM
archaeologist (BLM-administered lands) or the director of the ASM (state or private lands) would be
contacted irmnediately.

Impacts of the No-Action Alternative

The No-Action Alternative would have no effect on any known prehistoric or historic cultural resources.

3.2.4 Environmental Justice

Title VI of the Civil Rights Act of 1964 and related statutes ensure that individuals are not excluded from
participation in, denied the benefit of, or subjected to discrimination under any program or activity
receiving federal financial assistance on the basis of Race, Color, National Origin, Age, Sex, and
Disability. Executive Order 12898 on Environmental Justice directs that programs, policies, and activities
not have a disproportionately high and adverse human health and environmental effect on minority and
low-income populations. Potential impacts to human health include electromagnetic field (EMF) exposure
and exposure to creosote pressure-treated wood.

Electromagnetic Field. EMF exposure can be broken down into two components: extremely low
frequency electric and magnetic fields (ELF-EMF). In 1992, Congress authorized the Electric and
Magnetic Fields Research and Public Information Dissemination Program (EMF-RAPID) in the Energy
Policy Act. At that time, Congress instructed the National Institute of Environmental Health Services
(NIEHS), National Institutes of Health, and the U.S. Department of Energy to direct and manage a
program of research aimed at providing scientific evidence to clarify the potential for health risks from
exposure to extremely low frequency electric and magnetic fields (ELF-EMF). NIEHS was mandated
upon completion of the Program to provide a report outlining the possible human health risks associated
with exposure to ELF-EMF.

In June 1999, NIEHS released its report Health Effects from Exposure to Power-line Frequency Electric
and Magnetic Fields (NIEHS 1999). NIEHS concluded that the scientific evidence suggesting that ELF-
EMF exposures pose any health risk is "weak." Since 1999, several other assessments have been
completed (see NIEHS 2002). For most health outcomes, there is no evidence that EMF exposures have
adverse effects. There is some evidence from epidemiology studies that exposure to power-frequency
EMF is associated with an increased risk for childhood leukemia. This association is difficult to interpret,
however, in the absence of reproducible laboratory evidence or a scientific explanation that links
magnetic fields with childhood leukemia.

In the San Manuel project area, the sources of EMF exposure are the existing Apache to Hayden 115-kV
transmission line and the two existing APS 115-kV lines. EMF originating at the San Manuel Substation
is expected to be minimal. In general, the strongest EMF around the outside of a substation comes from
the power lines entering and leaving the substation (NIEHS 2002). The strength of the EMF from
equipment within a substation, such as transformers, reactors, and capacitor banks, decreases rapidly with
increased distance. Beyond the substation fence or wall, the EMF produced by substation equipment is
typically indistinguishable from background levels.
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Since most recent research has focused on the potential effects of magnetic fields, the utility industry also
typically addresses only magnetic field effects. Magnetic field measurements are expressed in units of
milligauss (mG). The typical magnetic field levels for a l15-kV transmission line are provided in Table 2.
Exposure for both electric and magnetic fields decreases as the distance from the source increases.

Table 2. Typical Magnetic Field Levels for a 115-kV Transmission Lirle*T

Type of
transmission line

Maximum on ROW
50

Distance from line (feet)

100 200 300

115 kV 29.7 6.5 1.7 0.4 0.2

* Adapted from NiEHS (2002).
t Magnetic field measurements are expressed in units of mG.

Creosote Pressure-Treated Wood. The wood used in the construction of the BHP 46-kV line structures
was originally preserved by pressure treatment with an EPA-registered pesticide containing creosote.
The purpose of this treatment was to protect the wood from insect attack and general decay.

Impacts of the Proposed Action

Electromagnetic Field Exposure. The proposed new transmission line would be a double-circuit 230-kV
line initially energized at 115 kg. The typical EMF levels for a 230-kV transmission line are provided in
Table 3 for comparison with a ll5-kv line.

Table 3. Typical Magnetic Field Levels for a 230-kV Transmission Line**

Type of
transmission line

Maximum on ROW
50

Distance from line (feet)

100 200 300

230 kV 57.5 19.5 7,1 1.8 0.8

k Adapted from NIEHS (2002).
t Magnetic field measurements are expressed in units of mG.

NIEHS does not believe that the results of recent EMF exposure studies provide sufficient evidence that
substations, or overhead transmission lines for that matter, pose a risk to human health and consequently
does not believe that stringent standards, such as burying transmission lines, are warranted (NIEHS 1999,
2002). Instead, the NIEHS suggests, among other passive measures, that the power industry continue its
current practice of siring facilities to reduce exposure.

The proposed transmission line would not be sited in close proximity (within 1,000 feet) to any schools or
other public facilities occupied on a continuous basis and would therefore not pose a threat to human
health and safety. In addition, SWTC would follow all applicable codes for project design, such as the
National Electric Safety Code and the Rural Utility Service Line Design Manual. The policy of SWTC's
Board of Directors is as follows:

1. SWTC's policy is to provide its customers reliable electric service in a manner that minimizes
foreseeable risks to the public, its employees, and the environment.

SWTC shall adhere to applicable federal, state, and local electrical construction codes as well as
all other codes or regulations relative to the installation, operation, and maintenance of electric
facilities.
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SWTC will continue to monitor the ongoing research relative to EMF and its effect on human
health.

4. SWTC will maintain an open policy to the public and employees regarding EMF, will continue
SWTC's efforts to address proven risks, and will share new information as it is generated and
validated.

Creosote Pressure-Treated Wood. The Utility Solid Waste Activities Group has developed a set of
safety guidelines regarding the use and management of treated wood by utility companies. This includes
ensuring that secondary users are appropriately informed with regard to the proper handling, use, and
disposal of wood utility poles treated with creosote. To this end, SWTC's policy is to provide prospective
secondary users (e.g., adjacent landowners) with consumer information and require that they sign a
standard release form and identify a location for delivery. Any poles that are not taken by adj cent land
owners are the responsibility of the contractor, who is also asked to sign a standard release form.

Impacts of the No-Action Alternative

Under the No-Action Alternative, adverse human health or environmental effects could result from
unreliable electric service to residents and businesses in southeastern Pinal County.

3.2.5 Prime or Unique Farmlands

The Farmland Protection Policy Act (FPPA) and USDA Departmental Regulation No. 9500-3, Land Use
Policy, provide protection for important fannland, prime forestland, and prime rangeland. The USDA
Regulation 7 CFR Part 658 implements the FPPA.

The project is exempt from the requirements of the FPPA, there are no prime or unique farmlands within
or near the project area.

3.2.6 Floodplain
Executive Order 11988, "Floodplain Management," requires federal agencies to avoid actions that would
result in the location of facilities in floodplains and/or affect floodplain values. Facilities located in a
floodplain may be damaged or destroyed by a flood or may change the flood-handling capability of the
floodplain, or the pattern, or magnitude, of the flood flow.

SWCA examined Flood Insurance Rate Map (FIRM) panel numbers 040077 1275 C and 040077 1300 C
(Appendix B). According to these panels, the transmission line would cross Flood Zone A in the San
Pedro River floodplain. Zone A designations are high-risk areas defined as "areas with a l% annual
chance of flooding and a 26% chance of flooding over the life of a 30-year mortgage. Because detailed
analyses are not performed for such areas, no depths or base flood elevations are shown within these
zones." Big Wash, which is also designated Zone A, is located immediately north of the proposed
alignment. At the western end of the project area, the alignment would terminate in an area designated
Zone C. These are defined as "areas outside the 1-percent annual chance floodplain, areas of 1% annual
chance sheet flow flooding where average depths are less than l foot, areas of 1% annual chance stream
flooding where the contributing drainage area is less than l square mile, or areas protected from the l%
arial chance flood by levees. No Base Flood Elevations or depths are shown within this zone."
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Impacts of the Proposed Action

The transmission line alignment crosses the 100-year floodplain of the San Pedro River in Sections 14,
15, and 22. It also parallels, but avoids, the 100-year floodplain of Big Wash in Sections 21, 28, and 29.
Although up to two transmission structures would likely be placed in the 100-year floodplain of the San
Pedro River, the access roads would not be located in any 100-year floodplains.

SWTC is committed to minimizing ground disturbance and potential erosion associated with the
construction of the transmission line and access roads. Best Management Practices and other appropriate
control measures would be identified and implemented in a Stormwater Pollution Prevention Plan as
mandated by Section 402 of the CWA. The plan would include spill prevention, containment, and
countermeasures that would be implemented prior to construction.

Impacts of the No-Action Alternative

Under the No-Action Alternative, there would be no impacts to any 100-year floodplain.

3.2.7 Geology and Soils

The geologic terrain in the project area is relatively simple, consisting primarily of Precambrian quartz
monzonite basement rocks that have been intruded by early Tertiary monzonite porphyry (Blodgett 2002) _
Both the monzonite units have been intruded by irregular diabase bodies and later by a few Tertiary
rhodolite dikes. Overlying the basement rocks are the Cloudburst, San Manuel, and Quiburis formations, a
series of tuffs and flows of early Tertiary to Pliocene age. These rocks are covered by as much as 1,000
feet of Gila conglomerate of Quaternary age. Gila conglomerate is the most extensive surficial rock unit
in the area.

Gila conglomerate is characterized by indurate boulder and cobble conglomerate, unconsolidated marls
and limy silts and clays, and an unconsolidated sand and conglomerate (EPA 1992). These units of Gila
conglomerate are identifiable on a topographic map based on the degree of dissection of each unit. The
marl and limy silt unit is the most heavily dissected showing steep-sided, narrow gullies, while the
unconsolidated sand and conglomerate unit is reflected in a smooth land surface. An unconsolidated cap
of gravel overlies the Gila conglomerate.

Adjacent to the San Pedro River channel, recent alluvium, consisting of unconsolidated gravels, sands,
and silts (ranging in thickness from 40-90 feet), covers the gravel and Gila conglomerate layers (EPA
1992). The alluvium in the San Pedro River floodplain originated from sedimentary and volcanic rocks
common to the region. Alluvial deposits extending beyond the floodplain are locally referred to as the
Whetstone pediment, characterized by unconsolidated fine-grained silts and clays that extend outward 3
miles to an elevation of approximately 3,400 feet. The Tombstone pediment is characterized by semi-
consolidated to consolidated coarse-grained gravels and cobbles and begins at the gradational contact
with the Whetstone pediment at an elevation of 3,400 feet. This pediment extends to the Santa Catalina
Mountain Block, which begins at an elevation of about 4,000 feet. The Santa Catalina Mountain Block is
composed of quartz monzonite. Weathering of this mountain block has contributed to the thin layer of
unconsolidated quartz and granitic gravel on the Gila conglomerate in the area of the San Manuel mine
site.
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Impacts of the Proposed Action

The authorization of the ROW and its connected actions would impact soils in the project area. However,
the BLM ROW program provides guidelines for the stabilization, rehabilitation, and revegetation of
disturbed soils (BLM 2008a). The applicant is required to demonstrate how disturbed areas would be
stabilized and recontoured and describe how waterbars or other erosion-control structures would be used.
The contractor would use a seed mix approved by BLM.

Impacts of the No-Action Alternative

Under the No-Action Alternative, no impacts to soils would occur.

3.2.8 Grazing Management or Range

The subject BLM land is encumbered by a grazing lease (lease #5-95001) (ASLD 2008). The lease area
totals 7,285 acres.

Impacts of the Proposed Action

Under the Proposed Action, there would be no decrease in the number of authorized animal unit months
(AUMs)2 for the grazing allotment.

Impacts of the No-Action Alternative

The No-Action Alternative would have no effect on grazing management in the project area.

3.2.9 Land Use

The eastern end of the proposed alignment is located in the foothills of the Galiuro Mountains on ASLD
State Trust and BLM land. West of River Road, the alignment crosses into the San Pedro River
floodplain. Between River Road and the San Pedro River floodplain, the terrain is relatively flat fanner
agricultural land owned by BHP. This land is now overgrown with small mesquites. It is not being used
for any active agriculture or grazing, although there has been some encroachment of cattle from
neighboring operations. The west end of the alignment also is on land currently owned by BHP and
formerly used for copper processing, The processing site once included a mill, concentrator, and smelter,
but all of these facilities have been removed, and the site has been reclaimed. Remaining evidence of
these facilities is now limited to reclaimed slag disposal areas, reclaimed tailings impoundments (the
alignment would pass between two impoundments), and offices and shops related to reclamation efforts.
Immediately west of the plant site is the town of San Manuel.

The project area alignment includes land administered by the BLM Tucson Field Office in Section 13,
which is currently encumbered by the existing Apache to Hayden ll5-kv transmission line and
associated access roads (AR 032556), shown in Table 4. Section 13 is part of a larger BLM parcel that
also includes all or portions of Section 24, T9S, Rl7E, and Sections 17-20, 29, and 30, T9S Rl8E, a total
of 3,560 acres. Table 4 gives a list of existing ROW grants on this parcel (BLM 2008a). This entire land
parcel has been identified for retention in the RMP/FEIS (personal communication, S. Bernal, BLM,
2008).

2 An AUM is the amount of forage needed to feed one cow, one horse, or five sheep for one month.
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Table 4. Existing ROW Grants on BLM Land in the San Manuel Interconnect Project Area

Description Width (feet) Authorization (Grant No.)

AR 032556

AR 032556

AR 016625

A 19149

Transmission line

Access roads

Transmission line

Road

50

10

20

50

Impacts of the Proposed Action

SWTC would amend its existing BLM ROW grant for the installation of the transmission line in Section
13. This process would begin with the submission of a renewal application, processing fee, and project-
related information, including line construction details, cultural and environmental reports, etc. SWTC
also would be required to submit a ROW application to ASLD for installation of the transmission line and
construction of the access road east of River Road. The application would include processing fee, project
details, and clearances for cultural resources and native plants.

Impact of the No-Action Alternative

The No-Action Alternative would have no effect on current land use.

3.2.10 Minerals

When in operation, the San Manuel mine was a low-grade porphyry copper deposit located approximately
7 miles northwest of this proposed project area. The San Manuel ore body is located in an area of bedrock
characterized by intrusive, extrusive, and sedimentary rocks from Precambrian to Pleistocene age, with
the oldest rocks found being the quartz monzonite, granodiorite, and minor diabase and haplite of
Precambrian age (EPA 1992). It is an elliptical granodiorite porphyry cylinder that measures 8,000 feet
long X 2,500 feet across and is situated from 700 to 3,000 feet below the surface. The ore body contains
zones of disseminated copper mineralization at an average grade of 0.65% copper, or approximately 13
pounds of copper per ton of ore. The Kalamazoo porphyry contains a copper grade of 0.75% copper and
0.015% molybdenite. Copper porphyry is characterized by small percentages of copper in a large deposit
of country rock that contains other minerals, such as molybdenum, lead, zinc, manganese, gold, and
silver.

Impacts of the Proposed Action

The authorization of the ROW and its connected actions would have no effect on mineral extraction in the
area. Although the mine is now closed, if it were to reopen the authorization of the ROW potentially
would be beneficial by providing more reliable energy to the mine.

Impact of the No-Action Alternative

The No-Action Alternative would have no effect on mineral resources.
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3.2.11 Migratory Birds

Under the Migratory Bird Treaty Act (MBTA) of 1918 and subsequent amendments (16 USC 703-711),
it is unlawful to take, ldll, or possess migratory birds. Executive Order 13186, issued on January 11, 2001,
further defines the responsibilities of federal agencies to protect migratory birds, a list of protected birds
can be found in 50 CFR 10.13.

Impacts of the Proposed Action

The authorization of the ROW and its connected actions would require that the project proponent comply
with the MBTA and avoid, to the extent possible, potential impacts to those bird species covered by the
MBTA.

Impacts of the No-Action Alternative

The No-Action Alternative would have no effect on migratory birds.

3.2.12 National Energy Policy

In 2001, President George W. Bush established the National Energy Policy Development Group,
directing it to "develop a national energy policy designed to help the private sector, State and local
governments, promote dependable, affordable, and environmentally sound production and distribution of
energy for the future." The outcome of this group's effort was a report and a recommendation that
"envisions a comprehensive long-tenn strategy that uses leading edge technology to produce an integrated
energy, environmental and economic policy," the National Energy Policy.

Impacts of the Proposed Action

The authorization of the ROW and its connected actions would comply with this policy.

Impacts of the No-Action Alternative

The No-Action Alternative would have no effect on National Energy Policy.

3.2.13 Native American Religious Concerns

AIRFA established national policy to protect and preserve for Native Americans their inherent right of
freedom to believe, express, and exercise their traditional religions, including the rights of access to
religious sites, use and possession of sacred objects, and freedom to worship through traditional
ceremonies and rites.

To our knowledge, there are no Native American religious concerns associated with the prob et area.

3.2.14 Noxious Weeds

The ADA is responsible for enforcing Arizona's noxious weed regulations, which categorize noxious
weeds (including plants, stolons, rhizomes, cuttings, and seed) into three groups: regulated, restricted, and
prohibited. According to the Arizona regulations, regulated noxious weeds are those exotic plant species
that 'if found within the state may be controlled or quarantined to prevent further infestation or
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contalnination', restricted noxious weeds are those exotic plant species that 'if found within the state shall
be quarantined to prevent further infestation or contalnination', and prohibited noxious weeds are those
plant species 'prohibited from entry into the state'.

No ADA-regulated noxious weeds were observed in the project area during field investigations.

Impacts of the Proposed Action

The primary concern sterning from the authorization of the ROW and its connected actions is the
potential for noxious or invasive weeds to be introduced into the ROW by equipment during construction
or maintenance activities. To minimize this potential, vehicles and equipment would be power-washed,
including the undercarriage, prior to entering the ROW. Equipment would be similarly washed before
being moved onto other public lands.

Impacts of the No-Action Alternative

Under the No-Action Alternative, the prob act area would remain free of noxious weeds, unless they were
spread by natural means or other means outside BLM control.

3.2.15 Recreation

The majority of the prob act area (the area west of River Road) is owned by BHP and is fenced and closed
to recreational uses. The Galiuro Wilderness, located approximately 5 miles east of the project area, is
remote and accessible only by dirt roads. The area provides opportunities for hilting and nature study.
Motorized and mechanized vehicles and equipment, including mountain bikes, are not permitted in
Wilderness.

The major access points to the Galiuro Wilderness are on the east and south sides of the Galiuro
Mountains and include the Deer Creek Trailhead at the end of Forest Road (FR) 253 off the Aravaipa
Road and the Redfield Canyon Trailhead at the end of FR 691 through Muleshoe Ranch Preserve. BLM
land east of River Road, in the western foothills of the Galiuro Mountains, is accessible via Tom Rhodes
Ranch Road.

Impacts of the Proposed Action

The authorization of the ROW and its connected actions is not expected to impact recreational uses of
public lands, either authorized or unauthorized.

Impacts of the No-Action Alternative

Under the No-Action Alternative, there would be no change in recreation use of the area.

3.2.16 Socioeconomic Values

Executive Order 12989 (Federal Actions to Address Environmental Justice in Minority Populations and
Low Income Populations, ll February 1994) and USDA Departmental Regulation 5600-2
(Environmental Justice), requires that environmental justice issues be addressed to ensure that there are
no disproportionate adverse impacts to low income or minority groups.
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Pinal County, with an estimated population of 271,059 in 2006, encompasses a land area of
approximately 5,370 square miles (Fedstats 2008). Population density (persons per square mile) is 33.5 in
Pinal County, compared with 45.2 for Arizona as a whole. The San Pedro River basin, including the
project area, is sparsely settled. The population centers nearest the project area are San Manuel,
Mammoth, and Oracle (Table 5), these communities make up what is referred to as the tri-community
area. Oracle and Mammoth are approximately 10 miles west and north of San Manuel, respectively.
Population data is from the Arizona Department of Commerce (ADC 2008).

Table 6 provides a comparison of current U.S. Census Bureau (Census) data for median household
income, poverty levels, and unemployment between Pinal County and the State of Arizona (Fedstats
2008). At 7. 1% and 8. l%, respectively, 2006 unemployment rates for the communities of San Manuel
and Mammoth are higher than those for either Pinal County or Arizona as a whole (ADC 2008), likely
because of the recent closure of the BHP mine at San Manuel.

Table 5. Selected Population Centers in Pinal County, Arizona

Population
Census Area

Approximate Distance/
Direction from the Project Area2000 2006

Town of Mammoth 1,762 1,805 10 miles north

San Manuel CDP* 4,375 n/A* <0.5 mile west

Town of Oracle 3,563 N/AT 10 miles west

* A statistical entity, defined for each decennial census according to U.S. Census Bureau guidelines, comprising a densely settled concentration of
people that is not within an incorporated place but is locally identified by a name.
t Population estimate for this community not available in 2006.

Table 6. Census Data Comparing Median Incomes, Relative Poverty Levels, and Unemployment
between Pinal County and the State or Arizona-San Manuel Interconnect Project

Category Pinal County Statewide

Median Household Income*

Percent of Persons Below Poverty Level*

Unemployment*

*2004 Census data.

T2006 Census data.

$40,255

t5.1%

5.0%

$43,696

14.6%

4.1%

According to Year 2006 Census data (ADC 2008), approximately 70% of the population of Pinal County
is white, 29% is Hispanic or Latino (of any race), 6% is American Indian, and 3% is black or African-
American. No minority enclaves are known to be located near the project area. The school nearest the
project area is located in San Manuel.

Florence, established in 1866, is the Pinal County seat. The communities of Mammoth, Oracle, San
Manuel, and Kearns have traditionally been active in copper mining, smelting, milling and refining. With
the recent closing of BHP, the economies of San Manuel, Mammoth, and Oracle have shifted from
mining to other activities. According to the Arizona Department of Commerce (ADC 2008), Oracle now
depends on arts and crafts, a growing electronic cottage industry, and tourism. The primary economic
activities in Mammoth are retail trade, transportation and warehousing, accommodation and food
services, and agriculture. San Manuel is primarily a bedroom community. Arizona City, Eloy, Maricopa,
Picacho, Red Rock, and Stanfield have agriculturally based economies.
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Apache Junction, Arizona City, Coolidge, Eloy, and particularly Casa Grande have diversified their
economic base to include manufacturing, trade, and services. This expansion and diversification has been
facilitated by their location in the major growth corridor between Phoenix and Tucson near the junction of
Interstate (I-) 10 and 1-8, except for Apache Junction, which is east of Mesa. Most of the southern three-
fourths of Pinal County and a small area in Apache Junction are designated Enterprise Zones (ADC
2008). 2006 Pinal County employment by sector is shown in Table 7 (Census 2008).

Table 7. The Five Largest Economic Sectors in Pinal County in 2006-San Manuel Interconnect Project

Industry Description Number of Employees

Educational services, health care, and social assistance 19,483

Retail trade 14,038

Construction 11 ,341

Public administration 9,997

Manufacturing 9,739

Impacts of the Proposed Acfion

With the increased electrical capacity provided by the project, SWTC would be able to provide reliable
service to existing and new customers in the service area, thereby improving socioeconomic and
community resources. Any benefit to the local community resulting from the provision of food and
lodging to construction crews would be short term and minimal. No pennanent jobs would be created as a
result of the project, and no influx of new workers is expected, therefore, there would be no impact to
housing, school, or health care facilities. The project would have no disproportionately adverse impact to
any minority groups or low-incorne populations.

The project would not cross any densely populated areas. Project construction would not create any short-
or long-term disruption of traffic flow on River Road. There would be no impacts to air, freight, or public
transportation facilities as a result of transmission line and access road construction.

Impacts of the No-Action Alternative

Under the No-Action Alternative, unreliable electrical capacity would have a potentially adverse effect on
low-income populations in southeastern Pinal County.

3.2.17 Threatened and Endangered Species

The ESA of 1973, as amended, establishes a national program for the conservation and protection of
threatened and endangered species of plants and animals and the preservation of their habitats. Section 7
of the ESA requires federal agencies to consult with the U.S. Fish and Wildlife Service (USFWS) to
ensure that the actions they authorize do not jeopardize the continued existence of a federally listed
threatened or endangered species.

In December 2006, a Held reconnaissance of the San Manuel Interconnect project area was conducted to
evaluate the potential for occurrence of federally listed and proposed species (WestLand 2007c). In 2008,
prior to the preparation of this EA, SWCA reviewed the current USFWS list of endangered, threatened,
and candidate species for Penal County to detennine whether there had been any changes. Since the
preparation of the WestLand report, the bald eagle (Haliaeetus leucocephalus) was removed from the list
of species covered under the authority of the ESA (effective July 9, 2007). However, USFWS then
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relisted as threatened (effective May 1, 2008) the population of bald eagles occupying the Sonoran Desert
of central Arizona.

Of the 16 species on the current USFWS Penal County list, 13 were excluded from more detailed
consideration in this EA because the project area is clearly outside the known range of these species or
does not provide suitable habitat for these species, or both (see WestLand 2007c). The proposed project
would have no adverse effect on any of these 13 species.

It was determined that three species have the potential to occur in the vicinity of the project area:
southwestern willow flycatcher (Empidonax tmillii extimus), federally listed endangered, lesser long-
nosed bat (Leptonycteris curasoae yerbabuenae), federally listed endangered, and yellow-billed cuckoo
(Coccyzus americans), a candidate for federal listing. There is designated Critical Habitat for
southwestern willow flycatcher, and potential foraging habitat (a large population of saguaro cactus
[Carnegies gigantean]) for lesser long-nosed bat in the project area. There also is potential breeding
habitat for yellow-billed cuckoo in the prob et vicinity. These three species are addressed in greater detail
below.

Because the transmission line would cross designated Critical Habitat for southwestern willow flycatcher,
SWTC requested that BLM enter into formal consultation with USFWS, pursuant to Section 7(a)(2) of
the ESA. BLM, as the lead federal agency for the consultation, is required to assess the impacts of the
proposed action on species listed or proposed for listing under the ESA. SWTC, acting as agent for BLM,
has prepared a biological assessment (BA) as part of ESA consultation for the proposed federal actions,
and to establish a foundation to support the requested Section 7 consultation for adverse impacts to
designated Critical Habitat for southwestern willow flycatcher and adverse impacts to the potential
foraging habitat of lesser long-nosed bat (SWCA 2008).

Southwestern Willow Flycatcher. Southwestern willow flycatcher was listed as endangered in 1995
(USFWS 1995). Critical Habitat was designated in 2005 and includes the San Pedro River from Kelsey
Canyon (upstream of Cascabel) to the confluence with the Gila River at Winkelman (USFWS 2005). The
current breeding range of this bird includes Arizona, southern California, New Mexico, southern Nevada,
southern Utah, and southwestern Colorado (USFWS 2005).

Current information on southwester willow flycatcher nesting habitat is summarized by USFWS (2005).
Riparian habitat in a dynamic successional riverine environment is required for nesting, foraging,
migration, dispersal, and shelter. Flycatchers require dense thickets of trees and shrubs ranging in height
from 6 to 98 feet. Lower-stature thickets (6-l 3 feet tall) are found at higher-elevation riparian forests, and
tall-stature thickets are found at middle- and lower-elevation riparian forests. Preferred are areas of dense
riparian foliage at least from the ground level up to approximately 13 feet above ground or dense foliage
only at the shrub level, or as a low, dense tree canopy. Sites for nesting typically contain a dense tree
and/or shrub canopy (the amount of cover provided by tree and shrub branches measured from the
ground) (i.e., a tree or shrub canopy with densities ranging from 50%-l00%). Ideally, sites contain dense
patches of riparian forests that are interspersed with small openings of open water or marsh, or
shorter/sparser vegetation that creates a mosaic that is not uniformly dense. Patch size may be as small as
0.25 acre or as large as 175 acres.

The proposed project is located in the San Manuel Crossing survey area, which was surveyed for
southwestern willow flycatcher almost annually from 1993 to 2005. The San Manuel Crossing survey
area, which is about 9 miles long, begins about 3.2 miles upstream of the project site and extends
approximately 5.8 miles downstream of the project site, Although this area has not been surveyed by
AGFD since 2005, the SWTC project area was surveyed in 2007 and 2008 by WestLand (2007d, 2008).
Within the project area boundaries, hydrophilic vegetation is restricted to the immediate vicinity of the
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San Pedro River channel. Vegetation in this area occurs as a narrow stringer composed mostly of tamarisk
(Tamarix so.), although Fremont cottonwood (Populusffemontii) and willow (Salix app.) also are present.

No territorial southwestern willow flycatchers were reported within 2 miles of the proposed transmission
line corridor during any of these previous surveys. The closest territory to the proposed transmission line
corridor was located approximately 2. 14 miles upstream in 2005 (English et al. 2006, personal
communication, A. Graber, SWCA, February 21, 2008). Two successful nests were recorded in this
territory that year. The closest site downstream of the proposed transmission line corridor was near the
Arivaipa Creek-San Pedro River confluence, a distance of approximately 13 miles, in 2005 (English et al.
2006, personal communication, A. Graber, SWCA, February 21, 2008).

SWTC has made significant efforts to minimize adverse impacts to southwestern willow flycatcher
Critical Habitat resulting from the proposed action (see SWCA 2008). During initial planning, SWTC
overlaid Critical Habitat boundaries, available from the USFWS Critical Habitat Decision Support
System (USFWS 2008), on a recent aerial photograph of the project area. SWTC then sited transmission
line structures and access roads in order to avoid and minimize impacts to Critical Habitat. The aerial
map, with Critical Habitat boundaries and project infrastructure, was provided to Jason Douglas, USFWS,
during an informal project meeting at the SWCA Tucson office on February 20, 2008. Photographs of
Critical Habitat in the project area also were made available at the meeting.

During the meeting, SWCA and SWTC characterized the majority of Critical Habitat in the project area
as mesquite woodland on old river terraces located well above the main channel of the San Pedro River.
It was determined following discussion that the majority of this mesquite woodland is unlikely to provide
the essential life cycle needs of southwestern willow flycatcher (i.e., areas on which are found the primary
constituent elements [PCEs], as defined at 50 CFR 424. l2(b)). According to USFWS (2005:60893),
"Areas that do not contain the PCEs within the boundaries of critical habitat are not considered to be
critical habitat and thus, actions in those areas would not trigger consultation unless they affected adjacent
critical habitat." During the February 20, 2008, meeting, USFWS and SWTC re-examined the aerial
photograph and agreed in principal on boundaries that appear to reflect more accurately the area required
by southwestern willow flycatcher to satisfy essential life-cycle needs.

Following the meeting, SWTC prepared a map depicting both Critical Habitat, as designated by USFWS,
and a newly delineated area within Critical Habitat on the basis of the discussion referenced above (see
SWCA 2008). The newly delineated area excludes the majority of mesquite woodland in the project area,
SWTC retained on the map a 150-foot-wide buffer of mesquite woodland on the south side of the San
Pedro River because there is unpublished literature that documents occasional southwestern willow
flycatcher use of this vegetation type when it is immediately adjacent to "traditional" nesting habitats,
such as willow. In this BA, calculations of direct impact (i.e., acres) are provided for both Critical Habitat
and this newly delineated area. The mesquite woodland excluded from the newly delineated area depicted
in Figure 4 does not in the opinion of SWTC and SWCA exhibit the following features: 1) the riparian
plant species needed for breeding, foraging, and shelter for breeding, non-breeding, territorial, migrating,
and dispersing flycatchers, 2) the variety of structural vegetation features targeted for nest placement,
3) the range of more generalized riparian habitat used for migrating, foraging, dispersing, and non-
breeding southwestern willow flycatchers, and 4) southwestern willow flycatcher food requirements.

Lesser Long-nosed Bat.
endangered in 1988 (USFWS 1988), without Critical Habitat. A recovery plan for this species was
finalized in 1997 (USFWS 1997). In Arizona, lesser long-nosed bat roosts have been found from the
Picacho Mountains, southwest to the Agua Dulce Mountains, southeast to the Chiricahua and Peloncillo
mountains, and south to the international boundary (USFWS 2006). Individual bats have also been
observed in the PinaleNo Mountains, and as far north as Phoenix and Glendale (USFWS 2006) .

Lesser long-nosedbat (Leptonveteris curasoae yerbabuenae) was listed as
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In Arizona, New Mexico, and northwestern Mexico, the lesser long-nosed bat is migratory and is not
present in Arizona during winter months. Impregnated females arrive in late April and early May and feed
on the nectar and pollen of columnar cacti, especially saguaro (Wilson 1985). Maternity roosts are
generally located in natural caves or abandoned mines. In late July and early August, adult males arrive to
join females and young as they disperse from maternity roosts to feed on the nectar and pollen of agave
flowers. At this time, the range of lesser long-nosed bat expands east and north (Cockium and Petryszyn
1991). Available information suggests that the foraging radius of Lepfonyeteris bats may be on the order
of48 to 60 miles (USFWS 1997), or more.

There are no known mines or natural caves in the project area. In addition, where the proposed
transmission line corridor traverses the foothills of the Galiuro Mountains soils are composed of alluvial
gravels that would not support the natural caves used by this bat for roosting. There are, however, several
non-maternity roosts located within 25 miles of the project area (personal communication, Jason Douglas,
USFWS, February 25, 2008; see SWCA 2008). The majority of these roosts appear to be used in late
summer or fall when bats are likely feeding on agaves, but this could be partially due to the fact that
survey efforts are generally conducted at that time of the year. It has been suggested that bats detected in
Redfield Canyon (located about 18 miles from the project area) in May could be feeding on saguaro
flowers in the San Pedro Valley (personal communication, Tim Snow, AGFD, February 21, 2008).
The nearest known lesser long-nosed bat maternity roost is at Old Mammon Mine in the Slate Mountains,
about 75 miles west of the project area.

The project area is within the foraging range of lesser long-nosed bats occupying nearby roosts, and there
is a relatively large population of large, multi-armed saguaro cacti in the project area, no agaves were
observed in the project vicinity (SWCA 2008, WestLand 2007c). The densest saguaro concentrations in
the proposed transmission line corridor are on the southwest-facing foothills of the Galiuro Mountains
where SWTC proposes construction of an access road.

SWTC originally envisioned that a road alignment approximately 100 feet wide would be required
because of engineering challenges associated with the steep terrain in the Galiuro Mountains. However,
after examining the alignment in the field, SWTC determined that the large number of saguaro cacti
adversely impacted by an alignment of this width would be unacceptable. SWTC therefore redesigned the
access road alignment to a width of 50 feet and, on the basis of aerial photography, shifted the road
alignment in order to avoid the greatest saguaro concentrations.

The new access road alignment was surveyed for saguaro cacti on April 24 and 25, 2008, by an SWCA
biologist. Following the survey, SWTC created a series of maps showing the following: 1) the locations
of saguaro cacti within the disturbance footprints of the original and new access road alignments,
2) the locations of saguaro cacti by size class (>5 feet tall and $5 feet tall), including those that would be
avoided (based on field survey), within the new access road alignment, and 3) the locations of saguaro
cacti within a study area that includes the new access road alignment and surrounding area (see SWCA
2008). The aforementioned maps and associated saguaro density information were provided to Douglas
and Scott Richardson, USFWS, at the USFWS Tucson office during a second informal project meeting on
May 7, 2008.

Yellow-billed Cuckoo. Yellow-billed cuckoo is a candidate for listing as threatened or endangered by
USFWS. The listing of yellow-billed cuckoo as a Distinct Vertebrate Population Segment west of the
crest of the Rocky Mountains is considered warranted, but was precluded by higher-priority listing
actions (USFWS 2001). This bird appears to require large blocks of riparian habitat for nesting,
particularly woodlands with Fremont cottonwoods and Goodding willows (Salix go oddingii) (USFWS
2001). In Arizona, the species occurs from 90 to 6,710 feet above mean sea level, preferring streamside
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cottonwood-willow groves and larger mesquite mosques during migration and for breeding. It is rarely
observed as a transient in xeric desert or urban settings (AGFD 2002).

Cuckoos are known to be present, and breeding is known or suspected, at many locations along the San
Pedro River (Colman and Wise-Gervais 2005). According to WestLand (2007c), "Habitat conditions in
the proposed corridor are suitable to support breeding cuckoos, but with the low density of cottonwoods
and willow, conditions are not optimal. However, the cottonwoods and willows are likely to support
insect populations that could provide a foraging source for cuckoos that might nest upstream."

Impacts of the Proposed Action

Southwestern Willow Flycatcher. The project would result in the alteration of approximately 0.56 acre
of designated Critical Habitat for southwestern willow flycatcher. However, as described above, the
majority of Critical Habitat in the project area is mesquite woodland located on elevated river terraces
above the main channel of the San Pedro River and does not exhibit the PCEs necessary for the
conservation of this species. Based on this consideration, SWTC has determined that project-related
impacts would be limited to the placement of one transmission structure, with a footprint of 0.03 acre, in
former agricultural land east of the main San Pedro River channel. No impacts to cottonwood-willow
riparian vegetation are anticipated as a result of the proposed project.

The project will have "no effect" on individual southwestern willow flycatchers. This determination of
effect is based on the following: 1) no southwestern willow flycatcher detections during "prob et-related"
clearance surveys (USFWS 2000) conducted in 2007 and 2008 (WestLand 2007d, 2008), 2) the absence
of southwestern willow flycatcher breeding records in the immediate project vicinity (the nearest breeding
record is 2. 14 miles upstream), 3) the absence of vegetation in the project area with suitable density and
structure for nesting, and 4) the planned implementation of a variety of measures by SWTC to avoid and
minimize the potential impacts of the project, including conducting work along the San Pedro River
during the non-breeding season for southwestern willow flycatcher.

Lesser Long-nosed Bat. At total of 208 saguaro cacti, a potential food plant for lesser long-nosed bat in
the early to rid-summer range of the species, were recorded in the access road alignment. Of this total,
95 cacti would be transplanted, 16 would be avoided, and 97 would be destroyed during project
construction. Based on current available aerial photography, SWTC estimated a population of 1,437
saguaros within a 106-acre study area centered on the access road alignment at the eastern end of the
project area in the Galiuro Mountains. Project construction would impact only 6.7% of the saguaros
present in this 106-acre area. Although it is impossible to evaluate the significance of the loss of foraging
habitat to lesser long-nosed bat, the loss is considered insignificant compared with the large amount of
potential foraging habitat available to lesser long-nosed bat regionally.

The project will have "no effect" on individual lesser long-nosed bats. This determination of effect is
based on the following: 1) the location of the project in that portion of the Arizona range believed to be
used from mid- to late summer when agaves (not saguaros) are the primary food source, 2) the distance of
the project area from the nearest lesser long-nosed bat maternity roost (Old Maranon Mine is located
about 75 miles to the west), and 3) the absence of lesser long-nosed bat roost sites and documented
foraging records for the prob et area.

Yellow-billed Cuckoo. No impacts to yellow-billed cuckoo are anticipated as a result of the Proposed
Action.
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Impact of the No-Action Alternative

The No-Action Alternative would have no effect on any threatened or endangered species or their
designated Critical Habitat.

3 .2 .1 8  Ve g e t a t io n

Portions of the project area have been disturbed by previous human activity associated with BHP copper
processing facilities and agriculture. The west end of the project area is located parallel to a maintenance
road that runs between tailings impoundments. Vegetation in this area is limited to scattered velvet
mesquite (Prosopis velutina), tamarisk, desert broom (Baccharis sarathroides), and Russian thistle
(Salsola iberia). in the floodplain on the east side of the San Pedro River, land formerly used for
agriculture is now overgrown with small mesquites and silverleaf nightshade (Solarium elaeagnifolium).

The natural vegetation communities in the project area are Sonoran Desertscrub (Arizona Upland
subdivision) and Sonoran Riparian Scrubland (based on Brown 1994). Little-leaf paloverde (Parkinsonia
micr0phylla) and saguaro cactus are the dominant plant species in the Sonoran Desertscrub community,
which is typical of the foothills of the Galiuro Mountains east of River Road and some undisturbed areas
west of the San Pedro River floodplain. Saguaros are robust and relatively abundant at the east end of the
project area. Other common species in this community are velvet mesquite, creosote bush (La rry
tridentate), desert hackberry (Celtic Callida), catclaw acacia (Acacia greggii), whitethorn acacia (A.
constrieta), canyon ragweed (Ambrosia ambrosioides), and ocotillo (Fouquieria spenders). Also present
are a variety of cholera and prickly pear cacti (Opuntia app.). Sonoran Riparian Scrubland vegetation is
associated with the San Pedro River floodplain. This community includes several species common in the
adj agent uplands, including velvet mesquite, whitethorn acacia, and desert hackberry. Other species more
commonly associated with riparian conditions include seepwillow (8aceharis salicifolia) and desert
broom. Tamarisk is common in some areas. Near the active channel of the San Pedro River, there is a
narrow ribbon of vegetation more typical of Sonoran Riparian Deciduous Woodland. In this community,
dominant species include Fremont cottonwood, Goodding willow, and tamarisk. The upper portions of
the riparian corridor originally supported a dense mesquite Bosque. At the present time the main channel
of the San Pedro River is incised several feet below the active floodplain, which in turn is a few feet
below the level of the mesquite woodland.

Special-Status Species. Two plant species classified as Salvage Restricted under the Arizona Native
Plant Law have been documented within 5 miles of the project area, according to AGFD (2008). These
plants are San Carlos wild-buckwheat (Eriogonum capillary) and staghorn cholera (Opuntia versieolor),
San Carlos wild-buckwheat is also listed by USFWS as a Species of Concern. Neither is listed as a BLM
Sensitive Species in Penal County.

Impacts of the Proposed Action

The authorization of the ROW and its connected actions would result in adverse impacts to approximately
9.6 acres of land, including 0.87 acre of BLM land (Table 8). On BLM land, SWTC would apply a seed
mix approved by the BLM, if so required. On ASLD land, a native plant survey would be conducted
following ADA guidelines and a stumpage fee would be paid to mitigate the loss of protected native
plants. A Notice of Intent to Clear Land form would be filed with the ADA prior to land-clearing
activities, and the ADA would be infonned of the intended disposition of all protected native plants.
A permit from the ADA would be required to collect any Salvage Restricted plants located on ASLD
land. Vegetation removed from the project area would either be scattered along the easement or, in the
case of large woody debris, removed to an off-site landfill.
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Table 8. Acres of Impact by Land Status-
San Manuel Interconnect Project

Impact (Acres)

0.87

7.81

0.92

Land Status

BLM

ASLD

Private (BHP)

Total 9.60

Impacts of the No-Action Alternative

The N0-Action Alterative would have no effect on vegetation.

3.2.19 Visual Resources

BLM managers use a visual resource inventory process for determining visual values. The inventory
process consists of rating the visual appeal of a tract of land, measuring public concern for scenic quality,
and determining whether the tract of land is visible from travel routes or observation points. Based on
these three factors, BLM-administered lands are placed into one of four Visual Resource Management
(VRM) inventory classes. The system is used to minimize the visual impacts of surface-disturbing
activities and to maintain scenic values.

A VRM inventory of public lands in the project area has not been completed by BLM (personal
communication, F. Mendoza, BLM, February 22, 2008). In the absence of a VRM inventory, BLM has
established an interim VRM Class III designation for the area (by default). The objective of this class is to
partially retain the existing character of the landscape. The level of change to the characteristic landscape
should be moderate, and management activities may attract attention but should not dominate the view of
the casual observer. Changes should repeat the basic elements found in the predominant natural features
of the characteristic landscape.

According to BLM, the project would be visible from populated areas and scenic travel routes, and
viewing volume is considered high (personal communication, S. Bernal, BLM, February 22, 2008).
However, BLM also acknowledges that it is in a landscape previously modified by various land use
activities, including agricultural, rural residential, mining, utilities, and transportation developments.
According to the RMP/FEIS (BLM l99l:l49), "Agricultural modification is evident along the Gila River
from Sanford to Fort Thomas, Interstate 10 near Bowie and San Simon, the Gila River near Duncan and
the Aravaipa and San Pedro valleys. Mineral development has created significant changes to the
landscape in the mountains north of Clifton and Morenci, in the Dripping Springs Mountains at
Christmas, in the San Pedro Valley near San Manuel and in the San Simon Valley north of Interstate l0."

Existing visual disturbances in the immediate vicinity of the project area include the following:

• Apache to Hayden 115-kV transmission line and associated access roads,

Two APS 115-kV transmission lines,

APS San Manuel Substation,

APS 12.5-kV transmission line,

46-kV yard and pump house,

Environmental Assessment for the San Manuel Interconnect Project
July 30, 2008

28



llllll l

River Road (a county-maintained, improved dirt road),

Abandoned agricultural land and farm roads east of the San Pedro River,

Mine access roads, reclaimed slag disposal areas, reclaimed tailings impoundments, and offices
and shops associated with the BHP San Manuel plant site, and

The San Manuel Arizona Railroad.

Impacts of the Proposed Action

SWCA evaluated the potential impacts of the proposed project on the local viewshed as seen from SR 77
between Oracle and Mammoth, a distance of approximately 9 miles. A 10-m digital elevation model
(DEM) obtained from USGS was used for the analysis. The analysis included the visual impacts of the
12 easternmost transmission line structures (those structures located in the Galiuro Mountains and San
Pedro River floodplain; the locations of the remaining structures on BHP land have not yet been
determined by SWTC) and the easternmost access road (the access road located in the Galiuro
Mountains). For the transmission structures, elevations stored in the DEM were amended to account for
the average height of the proposed new structures, which is 115 feet. Actual ground elevations were used
for the proposed access road. SR 77 was subdivided into %-mile segments, which resulted in 37 specific
viewing locations. The analysis did not include views of the project area from River Road or the town of
San Manuel, the nearest populated area. It was assumed that the structures and access road would be
readily visible from these locations.

The construction of the project would result in a moderate level of change to the predominantly rural
nature of the existing landscape, particularly in the eastern portion of the prob et area, where six structures
and an access road would be sited in the foothills of the Galiuro Mountains. However, a moderate level of
change is consistent with the objectives of VRM Class III. The transmission structures and access road in
the Galiuro Mountains, and to a lesser extent the transmission structures along the San Pedro River
floodplain, would be visible to and may attract the attention of the casual observer at several locations
along SR 77 between Oracle and Mammoth (Figures 5 and 6), some structures would be more visible
than others, depending on the topography. The prob et would not dominate the view of the casual
observer traveling along SR 77, however, because 1) the project would be located in the foreground of the
Galiuro Mountains, which would tend to camouflage the line and structures, and 2) throughout the project
area, SWTC would use self-weathering steel structures designed to reduce visual impacts. Furthermore,
the proposed new transmission line would be constructed in a viewshed with a variety of existing linear
and non-linear landscape alterations. Consequently, the visual contrast of the proposed new 230-kV line
and access road would be consistent with the existing character of the landscape and would not result in a
significant decrease in visual quality.

Impacts of the No-Action Alternative

The No-Action Alternative would have no effect on visual resources.

3.2.20 Wastes, Hazardous or Solid

No chemicals subj act to the Superfund Amendments and Reauthorization Act of 1986 in amounts greater
than 10,000 pounds, and no extremely hazardous substances (as defined in 40 CFR 355) in threshold-
planning quantities would be used in the project area.
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Impacts of the Proposed Action

The authorization of the ROW and its connected actions would not result in the introduction of any
hazardous materials into the ROW. No fuels or hazardous materials would be stored on-site temporarily
or permanently.

Impacts of the No-Action Alternative

Under the No-Action Alternative, there would be no use of hazardous materials on-site.

3.2.21 Water Resources

Groundwater. Two aquifers reportedly underlie the San Manuel area, the floodplain aquifer and the
regional San Pedro aquifer (EPA 1992). The floodplain aquifer consists of groundwater in the floodplain
alluvium, which is recharged by precipitation, San Pedro River flow, and seepage from irrigation systems.
The regional aquifer is located within the Gila Conglomerate and is recharged by precipitation along the
mountain fronts and by stream channel infiltration. Drinking water for the town of San Manuel is pumped
from deep wells in the San Pedro regional aquifer.

On June 25, 1999, BHP announced the suspension of operations at the San Manuel copper mine and
smelter in Pinal County, Arizona (Arizona Mining Association 2008). Following this announcement,
operations were managed on a "care and maintenance" basis until the mine site was closed in January
2002 and the plant site was closed in October 2003. Decommissioning and reclamation of the sites are in
large part complete (BHP Billiton 2008).

Tailings impoundments cover approximately 3,000 acres and consist of seven different impoundments
that are over 6 miles long, 200 feet high in places, and just upgradient of the San Pedro River (Arizona
Mining Association 2008). These facilities were contoured, covered with soil, armored, and revegetated
to minimize long-term erosion and provide for lower long-tenn maintenance costs. hi addition, the
reclamation and armoring enhance the aesthetics of these large facilities. Groundwater down gradient
from the site will be monitored by a series of monitoring wells for as many years as required to
demonstrate compliance with Aquifer Water Quality Standards under the Aquifer Protection Permit
issued for the site.

Surface Water. Surface water in the vicinity of the project area is limited to the San Pedro River, which
is characterized by intermittent flows, and several ephemeral tributaries to the San Pedro River. A
preliminary evaluation of the project area was conducted to identify potential WUS (WestLand 2007a).
Between the two reclaimed tailings iinpoundments at the west end of the project area is a braided
ephemeral drainage system (associated with Big Wash) that conveys stormwater northeast toward the San
Pedro River. The San Pedro River crosses the project area east of the tailings impoundments. The uplands
on the east side of the San Pedro River, within the floodplain, have been disturbed, and stormwater
generally travels as sheet flow. An abandoned human-made channel was found in this area, but a
connection to any potentially jurisdictional WUS was not observed. To the east of River Road, ephemeral
washes convey stormwater west toward the San Pedro River. Impacts to WUS in the prob act area would
be subject to U.S. Army Corps of Engineers (USACE) jurisdiction and would require a Section 404
Permit under the CWA.

Section 402 of the CWA addresses stormwater discharges to WUS associated with construction activities.
In Arizona, stormwater discharges from construction sites disturbing 1 or more acres require a
Construction General Permit under the Arizona Pollutant Discharge Elimination System (AZPDES)
program. The AZPDES program is administered by ADEQ.
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The San Pedro River in the vicinity or the proposed prob et is not considered a "Unique or Impaired
Water" according to the ADEQ (2008).

Impacts of the Proposed Action

The project, as proposed, would require the discharge of till material into several ephemeral drainages,
which are assumed by SWTC to be WUS and therefore subject to USACE jurisdiction. Although the
project crosses the San Pedro River, no fill material would be discharged into the San Pedro River. Based
on the recent Regulatory Guidance Letter from the USACE (USACE 2008), SWTC's consultant is
currently preparing a "Preliminary" Jurisdictional Delineation for submittal to the USACE. The project
would be covered by die Nationwide Permit (NWP) Program under NWP 12, which is for utility line
activities, including access roads. Prior to any construction activities, NWP 12 coverage would be
obtained. Because installation of the transmission line and construction of the access roads would require
grading or clearing of more than one acre, a CWA Section 402 permit would be required.

No impacts to groundwater resources are anticipated assuming compliance with federal and state water
quality regulations.

Impacts of the No-Action Alternative

Under the No-Action Alternative, there would be no effect on water quality.

3.2.22 Wetland or Riparian Zones

Executive Order 11990 of May 24, 1977, requires each agency to take action to minimize destruction,
loss, or degradation of wetlands and to preserve and enhance the natural and beneficial values of
wetlands.

There are not wetlands in or adj agent to the project area.

3.2.23 Wild and Scenic Rivers

The Wild and Scenic Rivers Act of October 2, 1968, protects the free-flowing waters of many of our
nation's most spectacular rivers. The Act specifically

• Prohibits dams and other federally assisted water resources projects that would adversely affect
river values,

Protects outstanding natural, cultural, or recreational values,

Ensures water quality is maintained, and

Requires the creation of a comprehensive river management plan that addresses resource
protection, development of lands and facilities, user capacities, and other management practices
necessary to achieve purposes of the Act.

•

•

•

There are no wild and scenic rivers in or adj cent to the project area.

3.2.24 Wilderness

According to the Wilderness Act of September 3, 1964 (PL 88-577), there shall be no commercial
enterprise and no permanent road within any wilderness area designated by this Act and, except as
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necessary to meet minimum requirements for the administration of the area for the purpose of this Act
(including measures required in emergencies involving the health and safety of persons within the area),
there shall be no temporary road, no use of motor vehicles, motorized equipment or motorboats, no
landing of aircraft, no other form of mechanical transport, and no structure or installation within any such
area.

There is no designated wilderness in the project area. The nearest designated wilderness is the 76,317-
acre Galiuro Wilderness, part of the Coronado National Forest, located approximately 5 miles east of the
project area in Graham County. Although the transmission line would cross BLM land, the BLM land in
this area is not formally classified federal land.

3.2.25 Wildlife

General Wildlife. Diversity of wildlife in the project area is expected to be typical of that found in the
Sonoran Desertscrub (Arizona Upland subdivision) and Sonoran Riparian Scrubland vegetation
communities (Brown 1994). Big-game species known to occur in the project area include mule deer
(Odocoileus hemionus) and collared peccary (Pecari tajacu). Small-game species that were observed or
are expected to occur in the project area include Gambel's quail (Ca llzpepla gambelii), desert cottontail
(Sylvilagus audubonii), white-winged dove (Zenaida asiatic), mourning dove (Zenaida macroura), and
blackmail jackrabbit (Lepus californicus). A wide variety of non-game mammal, bird, and reptile and
amphibian species are found in the project area, or are expected to occur in the project area, particularly
along the San Pedro River floodplain.

Special-Status Species. For the purposes of this EA, special-status species include the following:
1) species listed as Sensitive by BLM, 2) USFWS Species of Concern, and 3) species listed as Wildlife of
Special Concern in Arizona by AGFD. BLM Sensitive Species are those species that are designated by
the BLM State Director for special management consideration, USFWS Species of Concern are species
that may be listed in the future as threatened or endangered. Wildlife of Special Concern in Arizona are
those species whose occurrence in Arizona is or may be in jeopardy, or those species with known or
perceived threats or population declines, as described by the AGFD.

An evaluation of the potential for occurrence of BLM Sensitive species in the project area is provided by
WestLand (2007c). In January 2008, SWCA submitted a coordination letter to the AGFD, Heritage Data
Management System (HDMS), requesting a list of BLM and other special-status species that reportedly
have been observed near the project area. The AGFD response letter is included in Appendix C. Table 9
gives a list of BLM Sensitive and other special-status species and their potential for occurrence in San
Manuel Interconnect Project Area based on information provided by Westland (2007c) and AGFD.
None of these species are afforded protection under the ESA.

Impacts of the Proposed Action

It is assumed that impacts to wildlife habitat from transmission line and access road consmction

(approximately 9.6 acres) would be identical to those described below for vegetation. Construction-
related disturbance would result in short-term displacement of some wildlife species, but no significant
long-term impacts to local wildlife populations are anticipated, given the limited area of disturbance and
the large amount of similar habitat present in the surrounding area.
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Table 9. Special-Status Species with the Potential to Occur in the San Manuel Interconnect Project Area,
Pinal County, Arizona

Species Status* Habitat Potential for
Occurrence

Maricopa tiger beetle
(Cicindela oregon
maricipa)

BLM-S
USFWS-SC

Found most commonly on sandy stream banks. May occur near
seeps or reservoir banks. Preferred substrate appears to be a
sand/silt material. Elevation range 1,100-6,900 feet.

Possible along the
San Pedro River.t

Gila Iongfin dace
(Agosia chrysogasfer
chrysogaster)

BLM-S
USFWS-SC

Intermittent hot, low-desert streams to clear, cool brooks at
higher elevations. Elevation range generally below 4,900 feet.

Possible in the San
Pedro River.T

Desert sucker
(Catostomus Clark/)

BLM-S
USFWS-SC

Rapids and flowing pools of streams and rivers primarily over
bottoms of gravel-rubble with sandy silt in the interstices.
Elevation range 480-8,840 feet.

Possible in the San
Pedro River.t

Sonora sucker
(Ca fostomus insignia)

BLM-S
USFWS-SC

Variety of habitats from warm water rivers to trout streams,
Elevation range 1,210-8,730 feet.

Possible in the San
Pedro River.T

Desert tortoise (Sonoran
population)
(Gopherus agassiz)

USFWS-SC Rocky slopes and bajadas in the Sonoran Desertscrub biotic
community. Sheltersitesare calicle caves in incised, cut banks
of washes.

Probable.t

Western small-footed
myotis
(Myotisciliolabrum)

BLM-S
USFWS-SC

Deserts, chaparral, riparian areas, and oak-juniper forests.
Hibernates in caves and old mines. Elevation range 2,120-
8,670 feet

Possible along the
San Pedro River.t

Cave myotis
(Myotisvelifer)

BLM-S
USFWS-SC

Desertscrub of creosote, brittlebush, paloverde, and cacti.
Roosts in caves, tunnels, mine shafts, under bridges, and
sometimes in buildings. Elevation range 300-5,000 feet.

Probable,

Pocketed free-tailed bat
(Nyctinomops
femorasaccus)

BLM-S Desertscrub to pine-oak forests, arid lower elevations usually
around high cliffs and rock outcrops. Roosts in rock crevices;
may also use buildings. Elevation range 190-7,520 feel.

Possible.T

Mississippi kite
(actinia mississippiensis)

AGFD-WSC In Arizona, the small population is primarily restricted to lowland
riparian woodlands, where they nest in cottonwoods taller than
50 feet. Elevation range 1,750-3,680 feet.

Documented within 5
miles of the project
area.*

Northern gray hawk
(Buteo nitidus maxima)

USFWS-SC
AGFD-WSC

In Arizona, nests almost exclusively along lowland riparian
areas, mostly along perennial, intermittent drainages dominated
by Fremont cottonwood and Goodding willow, typically with
adjacent stands of velvet mesquite, Elevation range 1,950-
5,000 feet.

Documented within 5
miles of the project
area.*

Thick-billed kingbird
(Tyrannus crassirostris)

AGFD-WSC Primarily found in riparian gallery woodlands along perennial or
intermittent creeksandrivers. Elevation range 3,500-4,200 feet.

Documented within 5
miles of the project
area.*

Lowland leopard frog
(Rana yavapaiensis)

USFWS-SC
AGFD-WSC

Habitat generalist that breeds in a variety of natural and human~
made aquatic systems, including rivers, permanent streams,
permanent pools in intermittent streams, beaver ponds,
wetlands, springs, earthen cattle tanks, livestock drinkers,
canals, irrigation sloughs, wells, mine edits, and ornamental
backyard ponds. Elevation range 480-8,200 feet.

Documented within 5
miles of the project
area.*

* Status Codes: BLM-S (BLM Sensitive), USFWS-SC (USFWS Species of Concern), AGFD-WSC (AGFD Wildlife of Special Concern in Arizona).
t Potential for occurrence based on WestLand (2007c).
1 Potential for occurrence based on letter response from AGFD (2008).

It is unlikely that the prob act would adversely impact any of the 12 special-status animal species listed in
Table 9. Although Mississippi kite, northern gray hawk, and thick-billed kingbird may forage or nest
along the San Pedro River near the project area, impacts to vegetation would be would be avoided or
minimized to the extent practicable according to measures outlined in Section 3.4. Western small-footed
rnyotis, cave myotis, and pocketed free-tailed bat may forage in the project area, but there are no known
potential roost sites within the footprints of the transmission line or access roads. Fish habitat within the
San Pedro River channel would not be impacted as a result of the Proposed Action.
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The proposed project could adversely impact San Carlos wild-buckwheat and possibly desert tortoise,
both of which are listed as USFWS Species of Concern. Although San Carlos wild-buckwheat has been
recorded within 5 miles of the project area, its presence in the project area has not been confined. While
desert tortoise may occasionally be found in the project area, occurrences are expected to be infrequent.

SWTC would use transmission structures that are designed to minimize potential electrocutions of birds-
of-prey (raptors). The objective in designing raptor-safe transmission structures is to provide 60 inches
between energized conductors or between energized conductors and grounded hardware. Accordingly,
SWTC would use a davit arm structure design for this project that provides an approximately 15-foot
space between suspended phases. These dimensions are adequate to protect most birds under most
conditions. The davit apps accommodate raptor perching while providing a sufficient distance
(approximately 6 feet) between the top of the arm and conductors both above and below the perch site.
Additionally, the insulation bells upon which the conductor is suspended are 7 feet ll inches long.
This allows sufficient spacing for potential perching on the two lower davit arms.

Impacts of the No-Action Alternative

Under the No-Action Alternative, there would be no impacts to wildlife.

3.3 CUMULATIVE IMPACTS

A Cumulative Impact, as defined by Council on Environmental Quality (40 CFR l508.7), is the impact on
the environment that results from the incremental impact of the Proposed Action when added to other
past, present, and reasonably foreseeable future actions. Cumulative impacts are interdisciplinary, multi-
jurisdictional, and usually do not conform to political boundaries. To determine the cumulative effects,
past, present, and future actions were evaluated within of the same geographic extent as the Proposed
Action.

Past Actions

The past actions in the project vicinity include extensive industrial infrastructure associated with the
San Manuel plant, transportation corridors (including roads, highways, and the San Manuel Arizona
Railroad), commercial and residential development, and public utility installation. An existing linear
public utility ROW and road ROWs are located on BLM land in the project area.

Present Actions, Including Proposed Actions

Present and proposed actions in the project vicinity include completed plant site reclamation, public
utility installation associated with this project, and improvements to transportation infrastructure. To
our knowledge, other than this project there are no additional actions currently proposed on BLM
land in the project area.

As the need for future load increases, SWTC will eventually construct a new substation, the
Redington Substation, on BHP property along the segment of the San Manuel Interconnect prob act
near the existing San Manuel Substation. The date at which this proposed substation would need to be
in service has not yet been determined.

Reasonably Foreseeable Future Actions

SWTC's Hayden Substation currently has the ability to wheel power from the Salt River Project
(SRP). SRP has plans to upgrade to 230 kV their 115-kV system from southwest Phoenix into
Hayden. When this happens, SWTC will also consider upgrading the Apache to San Manuel and San
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Manuel to Hayden 115-kV line to 230 kg. The APS Saguaro to San Manuel 115-kV line is also
insulated for future 230-kV operation. The currently proposed San Manuel Interconnect project would
benefit both APS and SWTC in this regard.

When the Apache to Winchester 230-kV line was built in 2004, it was constructed in the same ROW
as the Apache to Hayden 115-kV line, and both lines were constructed as a double-circuit 230-/115-
kV line. The Apache to Hayden line was upgraded for future 230-kV operation and future plans call
for tying the Hayden line in to Winchester when the 230-kV system of SRP reaches Hayden and
SWTC upgrades to 230 kV the 115-kV line from Hayden to San Manuel to Winchester.

Reasonably foreseeable future actions identified on BLM land in the project area are limited to
maintenance of existing facilities.

3.3.1 Cumulative Impacts of the Proposed Action

Based on the previous analysis of specific environmental elements, the following resources would be
impacted by the Proposed Action: air quality, geology or soils, visual resources, vegetation, migratory
birds, and wildlife. These resources have the potential to be cumulatively impacted by activities within
the area of the Proposed Action.

Cumulative Construction Impacts. Construction activities would result in permanent impacts to
vegetation, wildlife habitat, and soils on approximately 9.6 acres, including 0.87 acre of BLM land.
Depending on project timing, these impacts could potentially impact migratory birds. No major
construction activities are likely to occur concurrently in the same general area as the Proposed Action.
The decrease in vegetation, wildlife habitat, and soils associated with the Proposed Action would be
cumulatively insignificant in light of the widespread abundance of similar vegetation and wildlife habitat
in the project vicinity.

Construction activities would result in cumulative air quality and visual impacts. Impacts to air quality
would be temporary and of short duration. Visual resource impacts would be permanent.

Cumulative Operational Impacts. The existing transmission line on BLM land in the project area would
require periodic maintenance and operational visits. Human presence and vehicular noise during these
visits and during maintenance activities associated with the proposed 230-kV transmission line would
potentially disturb wildlife and migratory birds in the area. However, the limited noise associated with
these activities would be temporary. Consequently, it is likely that operational impacts associated with
operation and maintenance of the existing and proposed transmission lines would be cumulatively
insignificant. Air quality impacts also would be temporary and localized, it is therefore unlikely that
maintenance activities would result in cumulatively significant air quality impacts.

3.3.2 Cumulative Impacts of the No-Action Alternative

If the BLM does not authorize the ROW, SWTC would be required to reconsider alternative routes in
order to provide electricity to Trico, one of its member systems. Trico in tum needs to be able to import
and export power into the SWTC system to support the increasing loads in southeast Pinal County. To
provide power to the APS transmission system, it is necessary for SWTC to tie in to the APS 115-kV
system at the San Manuel Substation. If a suitable alternative cannot be found, there would be a negative
impact to socioeconomic resources from decreased energy reliability in southeast Penal County.
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3_4 DESCRIPTION OF MITIGATION MEASURES

3.4.1 Proposed Action

General mitigation measures would include the following:

1. All vehicles and construction equipment will be properly maintained to minimize exhaust
emissions and will be properly muffled to minimize noise.

Any equipment or materials transported onto BLM-administered lands for maintenance or repair
will be promptly removed upon completion of the project.

Any vehicles that are brought in from outside the area will be power-washed, including the
undercarriage, to prevent the introduction and spread of noxious weeds and invasive species.

4 .

5 .

Watering trucks or other means shall be used as needed to minimize fugitive dust.

An archaeological monitor would be provided during ground-disturbing activities in dense
mesquite woodland along the San Pedro River floodplain to avoid impacts to hidden or buried
cultural features.

If any archaeological resources or vertebrate fossils are discovered during implementation of this
project, all surface-disturbing activities in the area of discovery will cease. The archaeologist will
evaluate the discovery and provide recommendations to the authorized officer. Surface disturbing
activities will not resume until permission is obtained from the authorized officer.

If any species listed as threatened or endangered under the ESA is encountered during the
activities, work will stop and telephone notification of the discovery will be made immediately to
the BLM wildlife biologist. The activity may resume only after the authorized officer has issued a
continuance.

Summarized below are measures proposed to avoid impacts to southwestern willow flycatcher and
southwestern willow flycatcher Critical Habitat.

Implement project construction and maintenance procedures that would avoid to the extent
possible vegetation impacts in the vicinity of the active San Pedro River channel.

Avoid changes to river morphology by siring roads outside the active San Pedro River channel
and using a cement base and small disturbance footprint for the installation of the single
transmission structure near the active channel.

3 .

4 .

Prohibit ATVs from crossing the active channel of the San Pedro River.

Install Gates on new access roads in the San Pedro River floodplain to prevent unauthorized ATV
access to Critical Habitat.

Conduct all work along the San Pedro River floodplain between September l and April 15, the
non-breeding season for southwestern willow flycatcher.

Continue to conduct southwestern willow flycatcher surveys in 2009 (despite no detections in
2007 and 2008).

Summarized below are measures proposed to avoid impacts to lesser long-nosed bat and lesser long-

nosed bat habitat.

1. Provide a monitor during road construction to avoid unnecessary impacts to saguaros.

2. Transplant along the road corridor all saguaros <5 feet tall that would be impacted by the project.
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Pay an in-lieu fee to AGFD for future research benefiting lesser long-nosed bat. The in-lieu fee
would be paid upfront (prior to road construction) and the fee amount would be based on the
stumpage value (calculated according to ADA guidelines) of all saguaros >5 feet tall that would
be impacted by the project.

3.5 COMPLIANCE AND AREA MONITORING

SWTC, the ROW grant holder, shall notify the BLM prior to commencing emergency maintenance
activities outside the ROW grant area on BLM-administered lands. The ROW grant Terms and
Conditions are incorporated by reference in this document. Area monitoring of the ROW by the BLM is
not considered necessary.

3.6 BENEFICIAL AND RESIDUAL IMPACTS

3.6.1 Beneficial Impacts of the Proposed Action

Beneficial impacts include increased energy reliability to communities in southeast Pinal County.

3.6.2 Residual Impacts of the No-Action Alternative

Residual impacts include the potential for energy shortages and the possibility of service disruptions in
the southeast Penal County.
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Representative Photographs of the Project Area
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Photograph 1. BHP 46 kV line, San Manuel
Interconnect Project.

4,*
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3.2

Photograph 2. BHP 46 kV line looking west toward
San Manuel, San Manuel Interconnect Project.
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Photograph a. BHP 46 kV line looking east across
San Pedro River toward Galiuro Mountains, San
Manuel Interconnect Project.

Photograph 4. Looking east across San P 8
from Pump House site, San Manuel Intercomneul
Project.
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Flood Insurance Rate Maps
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THE STATE oF ARIZONA

GAME AND FISH DEPARTMENT \ | s- ,1 m
M - I

mi59

7 "--

Q »
\~

'*@,Q
41- 'Qi

5000 w. CAREFREE HlsHwAv
PHOENIX, AZ 85086-5000

(602)  942-3000 WWW.AZGFD.GOV

GOVERNOR
JANEI NAPO KTAND
C o M m 1 s s 1 o n £ R s
CHAIRMAN, M CHAEL M. GQLIGHTLV, FLAGSTAFF
WILunm H. MCLEAN, GQLD CANYON
B as HERNBRDDE, Tucson
JENNIFER L MARTlN PHOENIX
RulaEnT R. Woonnousa, ROLL

DI RECTOR
DUANE L SHRDUFE

DEPUTY UI RECTDR
suave K. FERRELL

I

January 28, 2008 REEEIVED :AN 31 man

I

SW CA
Ken Kertell
343 W, Franldin St.
Tucson, A 85701

RE: SWTC 115 kV Line, San Manuel substation

Dear Mr. Franklin:

i

I

!

I
I

I
I

The Arizona Game and Fish Department (Department) has reviewed your letter dated January
18, 2008, regarding the proposed Apache to Hayden 115 kV transmission line.A list of special
status species within the project area is provided as an attachment. This information provided is
now generated utilizing an interactive Environmental Review on-line tool (Tool). The Tool is an
interactive web-based application that provides our customer's the opportunity to submit land
and water projects on-line by following a few simple steps (refer to the Tool application
homepage for instructions and help pages) http:// azgfdgovMgis/,

i

l

l
I

The project "receipt" (attached) provides special status species information, along with critical
habitat designations, tribal entities on or in proximity to your project boundaries, appropriate
state, tribal, and/or federal contacts, special handling guidelines for desert tortoise and/or
burrowing owls, and preliminary project type recommendations. Please note this species
information can now be provided to almost instantaneously and is designed to replace the need
for requests  via wr i t ing by fax, mail ,  or  email  f or  most projec ts .  However,  there are
circumstances where it would be necessary to submit the project through the normal mailing
process (please refer to the Tool application for further instructions).

I

I
I

I

The Department appreciates the opportunity to provide comments early in the planning and
design stages of the proposed roadway construction project. We would like to continue this
coordinated effort and offer additional site-specific guidance dlat will help conserve wildlife and
their habitats, including sensitive, threatened, non-game and game species. I f you have any
questions regarding this letter, please contact me at 602-789-3606.

Sincerely,

ante E. Nelson
Project Evaluation Specialist

i
I

An EOUAL OPPORTUN Ty REASONABLE ACCOMMODATIONS AsEncv iI

- l l l l l l
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Exhibit C

BIOLOGICAL EVALUATION

\

The following summary of biological resources is from the Biological Evaluation prepared by WestLand
Resources, Inc. (see attached), and information collected by SWCA Environmental Consultants (SWCA)
during correspondence with the Arizona Game and Fish Department (AGFD) (Exhibit K-3). Special-
status species include the following: 1) species listed or candidates for listing as endangered or threatened
by U.S. Fish and Wildlife Service (USFWS), 2) USFWS Species of Concern, 3) species listed as
Sensitive by Bureau of Land Management (BLM), and 4) species listed as Wildlife of Special Concern in
Arizona by AGFD. Only those species listed as threatened or endangered by USFWS are afforded
protection under the Endangered Species Act.

Of the species included on the USFWS Pinal County list, it was determined that yellow-billed cuckoo
(Coccyzus americans), southwestern willow flycatcher (Empidonax tmillii extimus), and lesser long-
nosed bat (Leptonycteris yerbabuenae) have a reasonable potential of occurring in the project area.
No impacts to yellow-billed cuckoo, a candidate for federal listing, are anticipated as a result of the
project. Southwestern willow flycatcher and lesser long-nosed bat, both federally listed endangered, are
addressed in detail in the Biological Assessment (Exhibit D) prepared for Southwest Transmission
Cooperative, Inc., by SWCA to initiate formal consultation with the USFWS. The proposed project would
result in the alteration of approximately 0.56 acre of designated Critical Habitat for southwestern willow
flycatcher and the removal of 97 saguaro cacti (Carnegies gigantean), a potential food plant for lesser
long-nosed bat in the early to mid-summer range of the species.

Twelve additional special-status species have the potential to occur in the project area (Table C.l).
Of these 12 species, only desert tortoise (Gopherus agassizii) has a reasonable potential of being impacted
by the project during access road construction in the Galiuro Mountains. Although Mississippi kite
(Actinia mississippiensis), northern gray hawk (Buteo nitidus maxima), and thick-billed kingbird
(Tyrannus crassirostris) may forage or nest along the San Pedro River near the project area, impacts to
broadleaf riparian vegetation would be avoided. Western small-footed myotis (Mvotis ciliolabrum), cave
myotis (M velifer), and pocketed free-tailed bat (Nyctinomopsfemorasaccus) may forage in the project
area, but there are no known potential roost sites within the footprints of the transmission line or access
roads. Fish habitat within the San Pedro River channel would not be impacted as a result of the project.

Table C.1. Special-Status Species with the Potential to Occur in the San Manuel Interconnect Project
Area, Pinal County, Arizona

Species Status* Habitat Potential for
Occurrence

Maricopa tiger beetle
(Cicindela oregon
maricipa)

BLM-S
USFWS-SC

Found most commonly on sandy stream banks. May occur near
seeps or reservoir banks. Preferred substrate appears to be a
sand/silt material. Elevation range is 1,100-6,900 feet.

Possible along the
San Pedro River.

Gila Iongfin dace
(Agosia chrysogaster
chrysogaster)

BLM-S
USFWS~SC

Intermittent hot, low-desert streams to clear, cool brooks at
higher elevations. Elevation range is generally below 4,900 feet.

Possible in the San
Pedro River.

Desel*t sucker
(Ca tosfomus clark

BLM-S
USFWS-SC

Rapids and flowing pools of streams and rivers, primarily over
bottoms of gravel-rubble with sandy silt in the interstices.
Elevation range is 480-8,840 feet,

Possible in the San
Pedro River.

Sonora sucker
(Ca fosfomus insignia)

BLM-S
USFWS-SC

Variety of habitats, from warm-water rivers to trout streams.
Elevation range is 1,210-8,730 feet.

Possible in the San
Pedro River.



Table C.1. Special-Status Species with the Potential to Occur in the San Manuel Interconnect Project
Area, Pinal County, Arizona (Continued)

Species Status* Habitat Potential for
Occurrence

Desert tortoise (Sonoran
population)
(Gopherus agassiz/)

USFWS-SC Rocky slopes and bajadas in the Sonoran Desertscrub biotic
community. Shelter sites are calicle caves in incised, cut banks
of washes.

Probable.

Western small-footed
myotis
(Myotis cl/io/abrum)

BLM-S
USFWS-SC

Deserts, chaparral, riparian areas, and oak-juniper forests.
Hibernates in caves and old mines. Elevation range is 2,120-
8,670 feet.

Possible along the
San Pedro River.

Cave myotis
(Myofis ye/ifer)

BLM-S
USFWS-SC

Desertscrub of creosote, brittlebush, paloverde, and cacti.
Roosts in caves, tunnels, mine shafts, under bridges, and
sometimes in buildings. Elevation range is 300-5,000 feet.

Probable.

Pocketed free-tailed bat
(Nyctinomops
femorasaccus)

BLM-S Desertscrub to pine-oak forests, arid lower elevations usually
around high cliffs and rock outcrops. Roosts in rock crevices,
may also use buildings. Elevation range is 190-7,520 feet.

Possible.

Mississippi kite
(actinia mississippiensis)

AGFD-WSC In Arizona, the small population is primarily restricted to lowland
riparian woodlands, where they nest in cottonwoods taller than
50 feet. Elevation range is 1,750-3,680 feet.

Documented within 5
miles of the project
area.

Northern gray hawk
(Buteo nitidus maxima)

USFWS-SC
AGFD-WSC

In Arizona, nests almost exclusively along lowland riparian
areas, mostly along perennial, intermittent drainages dominated
by Fremont cottonwood and Goodding willow, typically with
adjacent stands of velvet mesquite. Elevation range is 1,950-
5,000 feet.

Documented within 5
miles of the project
area.

Thick-billed kingbird
(Tyrannus crassirosfris)

AGFD-WSC Primarily found in riparian gallery woodlands along perennial or
intermittent creeks and rivers. Elevation range is 3,500-4,200
feet.

Documented within 5
miles of the project
area.

Lowland leopard frog
(Rana yavapaiensis)

USFWS-SC
AGFD-WSC

Habitat generalist that breeds in a variety of natural and human-
made aquatic systems, including rivers, permanent streams,
permanent pools in intermittent streams, beaver ponds,
wetlands, springs, earthen cattle tanks, livestock drinkers,
canals, irrigation sloughs, wells, mine edits, and ornamental
backyard ponds. Elevation range is 480-8,200 feet.

Documented within 5
miles of the project
area.

* Status Codes:

AGFD-WSC = AGFD Wildlife of Special Concern in Arizona,

BLM-S = BLM Sensitive,

USFWS-SC = USFWS Species of Concern.
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REDINGTON INTERCONNECT PROJECT BIOLOGICAL ASSESSMENT

1. INTRODUCTION

Southwest Transmission Cooperative, Inc. (the Applicant) has retained WestLand Resources, Inc.

(WestLand) to prepare this Biological Assessment (BA) evaluating the impacts of their proposed

transmission line and Remington Interconnect Project (the Project) to any species listed as threatened or

endangered under the Endangered Species Act (ESA). The Project will include the following:

(1) construction of a new 115 kV switchyard with additional space available for future expansion to a

230/69 kV electric substation and (2) construction of approximately 4.5 miles of 230 kV double circuit

transmission line, although the line will be initially energized at 115 kg. The structures will be

constructed of self-weathering steel, approximately 115 feet in height. The Redington switchyard will be
constructed on an approximately five-acre parcel of land in the area of the fanner BHP Copper Inc. plant

site. Two locations are currently being considered for the switchyard. A detailed discussion of the

proposed project can be found in Section 3 of this BA.

WestLand prepared a preliminary jurisdictional delineation of waters of the United States (waters) located

within the Projectarea. Depending on the final project design, construction of the Project may require the
discharge of dredged or fill material into waters of the U.S. One alternative of the Project includes

approximately 35 acres of BLM lands. The Project requires authorization for funding and construction

from the Rural Utilities Service (RUS). Depending upon final design and alternative selection, the project
may not require any authorization from the Corps of Engineers or the BLM for its construction. For

purposes of this Section 7 consultation, therefore, it is assumed that RUS will be the lead federal agency.

This BA has been prepared in accordance with U.S. Fish & Wildlife Service (USFWS) procedures for
consultation as set forth in 50 CFR Parts 402. 12 and 402. 14(c)(1) through (6),

This BA consists of the following sections:

Section

Project.

1, Introduction (this section), provides the background and regulatory context of the

0000 Section 2, Environmental Setting, describes the local and regional context of the site,  focusing on

threatened and endangered species present or potentially present onsite.

Section 3, Project Description, details the Proposed Activities, describes the overall site
development plan, and describes the Applicant's proposed conservation measures.

Section 4,  Analysis of  Impacts,  describes the impacts to the threatened and endangered species

present or potentially present onsite which are likely to occur as a result of the Project.

*Z* Section 5,  Li tera ture Ci ted ,  provides a  reference l i s t  of  other  documents used  to support our

research.

WestLand Resources, Inc. 1
Engineering and Environmental Consultants
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RED1NG TON INTERCONNECT PROJECT BIOLOGICAL ASSESSMENT

2 . ENVIRONMENTAL SETTING

2. 1 . Exist ing Development and A¢Hacent Land Uses

The project area is located adjacent to the town of San Manuel, Pinal County, Arizona (T9S, Rl7E,

Sections 10 through 15, 21, 22, 23, 28, 29, 32; see Figure 1). Land ownership associated with the project

corridor includes Bureau of Land Management (BLM), Arizona State Trust Lands, and private (BHP).

The analysis area includes a corridor 1,000 to 1,500 feet wide (500 to 750 feet on each side of the center

line) along approximately 7.2 miles of proposed transmission line construction, including the primary and

one alternate alignment (Figure 2). The analysis area includes two proposed locations for the switchyard,

The total analysis area is approximately 1,060 acres. The southwest end of the line, at the new

switchyard, will be at an elevation of about 3,200 feet above mean sea level (amyl). The northeast end of

the line originates at an existing transmission line running in a northwest to southeast direction in the

foothills of the Galiuro Mountains. This line is located about one mile east of and roughly parallel to

River Road. There are two possible connections to the existing transmission line, in the primary and

alternate alignments.

The western end of the proposed corridor is on land currently owned by BHP and formerly used for

copper processing facilities. This site once included a mill, concentrator, and smelter, but all of these

facilities have been removed, and the site is being reclaimed. Remaining evidence of these facilities is

now limited to slag disposal areas, a few square miles of reclaimed tailings impoundments, and offices

and shops related to the reclamation efforts. The proposed corridor would pass between two tailings

impoundments.

The east end of the proposed corridor crosses a wide, flat area that was formerly used for agriculture,

although it is now grazed and becoming overgrown with shrubby mesquites. An abandoned ranch house

and other buildings are located in the mesquite Bosque in the norther condor alternative.

River Road runs parallel to the San Pedro River, on the east edge of the mesquite Bosque, and it crosses

both alternative corridors, The northern alternative follows Clark Wash, and a narrow dirt road is

currently accessible to the existing transmission line. Access to the southern alternative is more difficult,

although a road to the existing transmission line is available on adjacent property. The current land use

for areas on the east side of the river is primarily low intensity livestock grazing.

2.2.  Physical  Resources

The elevation at the northeast end of the northern alignment, in Clark Wash, is approximately 2,700 feet

amyl. The elevation at the northeast end of the southern alignment, on the ridge south of Clark Wash, is

approximately 2,950 feet amyl. The low point of the corridor is at the crossing over the San Pedro River

at an elevation of approximately 2,500 feet amyl. On the west side of the river, the gradient is relatively

low and constant. On the east side of the river, the corridor is nearly flat in old agricultural fields, and

then the surface rises abruptly at the edge of the Galiuro foothills. The substrate along the entire length of

the corridor is either conglomerate or recent alluvium near the river.

WestLand Resources, Inc. 2
Engineering and Environmental Consultants

Q:\Jobs\400's\473.20\BA\Rcdington Interconnect BA Final 0'?2401.d0¢



REDINGTON INTERCONNECT PROJECT BIOLOGICAL ASSESSMENT

Potentially jurisdictional waters of the United States are present on the active channel of the San Pedro

River and in ephemeral washes on both sides of the river. These features are described in detail in a

separate report (WestLand 2006).

2.3. Vegetation and Habitat

A site visit was conducted on December 6, 2006, to evaluate the existing conditions on the site with
regard to vegetation patterns, special aquatic sites, and potential impacts. Selected photographs taken
during the site visit are included in Appendix A.

Dominant natural vegetation communities in the project area include the Arizona Upland Subdivision of

the Sonoran Desertscrub and Sonoran Riparian Scrubland (Brown 1982). Portions of the proposed

corridor have been previously disturbed by human activity. The west end of the corridor runs parallel to a

maintenance road between tailings impoundments from former copper concentrating operations at the

BHP facility. The two new switchyard locations and access road will be near an existing substation on

land fonnerly occupied by the copper processing facilities (Photo 1). Very little vegetation is present in

this vicinity, but there are a few velvet mesquite (Prosopis velutina), tamarisk (Tamarix sp.), desert

broom (Baccharis sarathroides), and Russian thistle (Salsola iberia) near a drainage chamiel (Photo 2).

East of the substation, the corridor passes between two existing tailings impoundments that are currently

being reclaimed (Photo 3). Other anthropogenic activities include areas cleared for agricultural use in the

old mesquite Bosque in the floodplain on the east side of the San Pedro River. These areas are now

overgrown with shrubby mesquites and silverleaf nightshade (Solarium elaeagnifolium) (Photos 4 and 5).

Some abandoned ranch facilities are located in the remaining part of the Bosque, near River Road from

Mammoth to Redington. This road is located near the foot of the hills east of the river.

The Arizona Upland Subdivision of Sonoran Desertscrub covers the hills east of the San Pedro River
(Photo 6) and some relatively undisturbed areas of the corridor between the river and the tailings
impoundments (Photo 3). Within this subdivision, the dominant vegetation association is the
paloverde-cacti-mixed shrub series, as described by Turfier and Brown (1982). The defining species of
this association are little-leaf paloverde (Parkinson ia microphylla) and saguaro cactus (Carnegies
gigantean). Other common species include, but are not limited to, velvet mesquite, creosote bush (Larry
tridentate), desert hackberry (Celtic Callida), catclaw acacia (Acacia greggii), whitethorn acacia
(A. eonstricta), canyon ragweed (A. ambrosioides), and ocotillo (Fouquieria spenders). A variety of
cholera and prickly pear (Opuntia app.) species contribute significantly to this association. At higher
points on the slopes, there are generally lower vertical structure, species diversity, and species density in
the plant cornrnunity. Plant species observed in this community are listed in Appendix B, animal species
are listed in Appendix C.

The floodplain area adjacent to the San Pedro River is covered primarily by Sonoran Riparian Scrubland,

where it has not been cleared for agriculture (Photo 7). This community is comprised of scrublands 5 to

10 feet tall and too dense to be considered desertscrub or riparian strand (Minckley and Brown l982a).

This community includes several species common in the adjacent uplands, including velvet mesquite,

whitethorn acacia, and desert hackberry. Other species more characteristic of the riparian conditions

include seepwillow (8acchari5 salli alia) and desert broom (Baccharis sarathroides). Tamarisk

(Tamarix sp.) is abundant in some areas. Some parts of the riparian zone along the San Pedro River

support species more typical of the Sonoran Riparian Deciduous Woodland association, as described by
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Minckley and Brown (1982b). Dominant species in this community include Fremont cottonwood
(Populus fremontii), Goodding willow (Salix gooddingii), and tamarisk (Tamarix so.). All of these
species are present within the corridor, but the cottonwoods and willows are widely spaced while the
tamarisk is abundant (Photo 8). The upper levels of the riparian corridor were originally a dense Bosque
of velvet mesquite. At the present time, the main channel of the San Pedro River is incised several feet
below the active floodplain (Photo 9), which in tum is a few feet below the level of the mesquite Bosque.
Within the transmission line corridor, the main channel meanders from the east side to the west side of the
active floodplain. At the time of our site visit, water in the river was 15 to 20 feet wide and up to a foot
deep.

2.4. Special Status Species

2.4.1. Special Status Species Sc reen ing  Ana lv s is

Based on our evaluation of habitat requirements and geographic and elevational range of special status
species provided below, three of the species included on the list of federally-listed species for Pinal
County (Appendix D) have a reasonable potential to be present in the proposed corridor. These species
are the yellow-billed cuckoo (Co ceyzus americans), southwestern willow flycatcher (Empidonax traillii
extimus), and lesser long-nosed bat (Lepionycteris yerbabeunae). These species are discussed in more
detail in the following sections. The bald eagle (Haliaeetus Ieucoeephalus) may be seen in this vicinity as
a rare transient, but the site provides no resources for long-term residency. Each of these species is
considered in greater detail following the screening analysis presented below.

2.4.1.1. Federally Listed Species. Lists of potential threatened, endangered, or sensitive plant and
animal species were compiled from internet sites maintained by Arizona Game and Fish Department
(AGFD 2006) and U. S. Fish and Wildlife Service (USFWS 2006a). Habitat information on these species
was obtained from the same sources and from published literature, Potential species in this vicinity were
compared with available habitat conditions to assess a probability of occurrence on the site. Current
taxonomic information for plants and animals was obtained from Integrated Taxonomic Information
System (ITIS 2006). For the purposes of this evaluation, our primary analysis was limited to species
covered by the Endangered Species Act as endangered, threatened, candidate, or species of concern, as
listed in Appendix D. Of these species, only those formally listed as threatened or endangered are
provided statutory protection. The other species are considered because of the possibility of listing at
some time in the future.

2.4.1.2. BLM Sensitive Species - BLM. Because a very small portion of one of the alternative corridors
crosses through BLM land, we also considered the possibility of BLM sensitive species in our analysis.
The BLM portion of the corridor is limited to the northwest corner of Section 13, T9S, Rl7E. Vegetation
on this parcel is limited to Arizona Upland Subdivision of Sonoran Desertscrub, and none of the riparian
zone along the San Pedro is administered by BLM. BLM sensitive species known to be present in Pinal
County are listed in Appendix E. Although these species have no special statutory protection, they are
considered important by BLM as indicator species.
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No plant species listed as sensitive by BLM in Pima County have any reasonable potential to be found in

the proposed corridor. One invertebrate, the Maricopa tiger beetle (Cicindela oregon maricopa), is

considered sensitive by BLM. This species is likely to be found in moist sand near the San Pedro River,

and it is unlikely to be present on the small parcel of BLM land within the corridor.

Three fish species listed as sensitive by BLM are known to be present in the San Pedro River and have

potential to be present at the proposed crossing, when surface water is available. However, no fish were

seen in the river at the time of our site visit. These species are the Gila longfin dace (Agosia ch rysogaster

chrjysogaster), desert sucker (Catostomus elarki), and Sonora sucker (Catostomus insignia), Each of these

species is also a species of concern for USFWS. There is no possibility of these species being present in

the BLM administered parcel of land within the corridor.

The desert tortoise (Sonoran population) is listed as a species of special concern by USFWS and it is

treated as a sensitive species by BLM. The San Pedro Valley is near the eastern range limit for this

species, but it supports a substantial population of these tortoises (AGFD 2001). Desert tortoises are

found primarily on rocky slopes and bajadas of Mojave and Sonoran desertscrub. Caliche caves in

incised, cut banks of washes are also used for shelter sites (AGFD 2001). Sonoran tortoise forage

includes (in order of relative abundance in scat fragment analysis) picot annuals, grasses, herbaceous

perennials, trees and shrubs, subshrubs/woody vines, and succulents (AGFD 2001). These physical

features and vegetation resources are available in the washes and ridges east of River Road (Photo 12) on

the east side of the San Pedro River and, to a lesser extent, in the wash between Tailings Impoundments 1

and 10. Desert tortoises are likely to be present within the proposed corridors. None were seen during our

site visit, but they are likely to be in their winter hibernacula at this season. WestLand Archeologists

observed an old tortoise shell in the corridor.

Three bat species listed as sensitive by BLM are likely to be present in the vicinity of the transmission

line corridor. These species are the western small-footed myotis (Mvotis ciliolabrum), cave myotis

(Myotis velifer), and pocketed free-tailed bat (Nycrinomops femorosaccus). These bats are all

insectivorous and are likely to forage over the site, particularly over the riparian corridor. There are no

known abandoned mines or caves on the site that could provide hibernation sites, although day or night

roost sites are available in abandoned ranch buildings and tree snags. If the construction of the

transmission line could be completed during the bat hibernation period, it is unlikely that construction

activities would have any effect on these bats.

If the construction is conducted during a season when bats are present, there could be some impact to bats
roosting in trees or abandoned buildings. If construction activities are restricted to daylight hours, there
would be little, if any, disturbance to bats foraging over the river. If construction activities are conducted
at night, there would be a possibility of interference with bat foraging flights. It is also possible that
insects could be attracted to the construction lighting system, providing a concentrated food resource for
these bats.

2.4.2. Southwestern Willow Flvcateher

The southwester willow flycatcher is one of four subspecies of the willow flycatcher. This subspecies

was first listed as endangered in 1995 (60 FR 10695-10715). Critical habitat was designated in 1997

(62 FR 39129-39147), but this designation was set aside by the 10'h Circuit Court of Appeals
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(USFWS 2002a). A new critical habitat designation was finalized in 2005 (70 FR 60886-61009).
Designated critical habitat includes the San Pedro River from Kelsey Canyon (upstream from Cascabel)
to the confluence with the Gila River at Winkelman.

The southwestern willow flycatcher is migratory, spending the winter in Mexico and Central America and
the breeding season in Arizona, New Mexico, and parts of California, Nevada, Utah, Colorado, and Texas
(AGFD 2002b). They generally arrive on the breeding grounds in mid-May and depart by mid-September
(USFWS 2002b). The preferred breeding habitat of this flycatcher is in dense, shrubby riparian
vegetation along streams or wetlands, usually close to surface water or saturated soils. Preferred shrub
species include willows (Salix app.), tamarisk (Tamarix ramosissima), seepwillow, and cottonwood
(Populus app.) (USFWS 2002b).

Southwestern willow flycatchers are known to breed in at least 12 sites along the San Pedro River
between Kelsey Canyon and the Gila River (70 FR 60924). In 2004, there were about 140 active
territories in these 12 sites. The status of willow flycatchers at the proposed transmission line crossing
remains unconfirmed, although territories and nests have been located by AGFD within one-half mile
upstream from the corridor. In 2004, AGFD surveys found 59 territories in the San Manuel Crossing
vicinity (Munzer, et al. 2005). At the time of our site visit, habitat conditions within the corridor did not
appear to be optimal for willow flycatchers, but there were some patches of tamarisk that appeared to
have the appropriate density and structure for these flycatchers. One bird nest was found in these
tamarisks, but it could have been built by any of several species in addition to the willow flycatcher
(Photograph 10).

2.4.3. Lesser Long-nosed Bat

The lesser long-nosed bat was proposed for listing as endangered by the USFWS in 1987 (52FR 2517l),
with a final ruling in 1988 (53 FR 38456), without critical habitat. It is also listed by AGFD as a Wildlife
Species of Special Concern. This species has also had a complicated taxonomic history. It was originally
described as Sanborn's long-nosed bat (Lepfonycteris sanborn) by Hoffmeister (1957). Later, other
taxonomists determined that this bat should be considered a subspecies of L. curasoae from northern
South America, and the name was changed to lesser long-nosed bat (L. c. yerbabuenae). More recently,
this bat was elevated to full speciesstatus as Leptonycteris curasoae (ITIS 2006).

In Arizona, New Mexico, and northwestern Mexico, this species is migratory. Pregnant females arrive in
Arizona in late April and early May and feed on nectar and pollen of saguaros and other columnar cacti
(Wilson 1985). Maternity colonies are located in natural caves in limestone and basalt and in abandoned
mines. Adult males arrive in late July to early August to join females and young as they disperse from
maternity roosts to forage on nectar and pollen of agave flowers. At this time, the species distribution
expands east and north into plant communities at higher elevations than the earlier foraging grounds
(Cockrum and Petryszyn l99l). By mid- to late-September, the majority of these bats have left Arizona
to return to Mexico.

The proposed corridors for this project are near the northeast limit of the normal geographic range for this
species. Saguaros are present as a foraging source, primarily in the hills on the east side of the San Pedro
River, but no agaves were seen on the site. There are no known abandoned mines within the corridor, and
the alluvial gravels in the hills would not support natural caves that could be used by these bats. The
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closest known maternity roost is about 85 miles west of San Manuel, and the closest known dispersal
roost is about 35 miles to the south. However, radio-tracking data (USFWS 1995) have indicated that
these bats may fly 80 to 100 kilometers (48 to 60 miles) a night while foraging. The distances between
roosts and foraging areas have been estimated to be between 9 miles and 60 miles (USFWS 1995).

Because of the extreme mobility of these bats and their post-maternity dispersal, it is likely that they
could feed on saguaros flowers and fruit in the corridor. It is unlikely that they could find any roosting
sites in the corridor, although abandoned mines higher in the Galiuro Mountains might provide roost sites.

2.4.4. Bald Eagle

The bald eagle was originally listed as endangered in 1967 (32 FR 4001, March 3, 1967), but it was

down-listed to threatened in 1995 (60 FR 35999, August ll, 1995). It has been proposed for de-

listing (64 FR 36454, July 6, 1999), and recent petition to have bald eagles in the Sonoran Desert

recognized as a distinct population segment and reclassified as endangered was rejected by USFWS

(71 FR 51549, August 30, 2006).

Bald eagles feed primarily on fish, although they will also take mammals, waterfowl, carrion, and some

reptiles (AGFD 2002a). Because of the emphasis on fish, breeding territories in Arizona are restricted to
reservoirs or large rivers with cliffs or large trees for nest sites. Wintering eagles may be found in a

greater variety of habitats. Most breeding territories in the state are located on the Salt, Verde, Bill

Williams, and Gila Rivers, including reservoirs and upper tributaries. Their presence on the Gila River is

limited by the availability of favorable conditions, but territories have been reported from the vicinity of
Winkelman and near San Carlos Reservoir. It is likely that eagles could follow the San Pedro corridor

during migrations and winter dispersal. Because of their selection of high, exposed perches, they are

likely to utilize transmission line towers, particularly when the towers are the tallest features available.

2.4.5. Yellow-billed Cuckoo

The yellow-billed cuckoo is currently a candidate for listing as threatened or endangered. USFWS has
determined that the listing is warranted but precluded by higher priority listing actions (USFWS 2006b).

In Arizona, cuckoos are generally limited to riparian cottonwood and willow stands and adjacent
mesquite mosques. Their preferred food appears to be hairy caterpillars, but they will also eat bird eggs,
frogs, lizards, ants, beetles, wasps, flies, berries, and fruit (AGFD 2002a), Their distribution in Arizona is
restricted to river and stream condors with intact riparian woodlands, including the Colorado, Salt,
Verde, and Gila rivers and their tributaries. Cuckoos are very late migrants, arriving in late-May at the
earliest, and often not arriving until mid-June (Colman and Wise-Gervais 2005). Populations of cuckoos
in Arizona have declined significantly over the past eighty years. The reasons for the decline appear to be
the loss, degradation, and fragmentation of suitable riparian habitat (USFWS 2006b, Corman and Wise-
Gewais 2005).
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Cuckoos are known to be present in many parts of the San Pedro River from the Mexican border to the
confluence with the Gila River at Winkelman, and breeding is known or suspected in many areas
(Corman and Wise-Gervais 2005). Habitat conditions in the proposed corridor are suitable to support
breeding cuckoos, but with the low density of cottonwoods and willows, conditions are not optimal.
However, the cottonwoods and willows are likely to support insect populations that could provide a
foraging source for cuckoos that might nest upstream.
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3. PROJECT DESCRIPTION

Southwest Transmission Cooperative, Inc. (SWTC) is proposing the Redington Interconnect Project in
Penal County, Arizona. The project would include the following: (1) construction of a new 115 kV
switchyard with additional space available for future expansion to a 230/69 kV electric substation and
(2) construction of approximately 3.50 miles of 230 kV double circuit transmission line, although the line
will be initially energized at 115 kg. The structures would be constructed of self-weathering steel,
approximately 115 feet in height. The Redington switchyard would be constructed on an approximately
five-acre parcel of land, two parcels are currently being considered for the switchyard. The transmission
corridor would be constructed on property owned by BHP, BLM, and the Arizona State Land
Department. The proposed access road that would be used to access the switchyard would be located on
real property owned by BHP. SWTC will secure an easement for all appropriate access.

Both of the potential new switchyard areas are located on a previously disturbed brownfield site that is
located in the vicinity of the former copper processing facilities of BHP, as shown in Photograph l.
Access to this portion of the project area is by existing roads, and large, previously disturbed areas are
available for construction support. No undisturbed areas of native vegetation will be disturbed by actions
related to the switchyard construction or operation.

The line will be placed on steel structures, approximately 115 feet in height, and construction access for
trucks, cranes, and other equipment will be necessary to each structure location. Existing maintenance
roads for a transmission line are available, providing access on both sides of the San Pedro, although
these roads have not been used recently and would require upgrading. It is anticipated that construction
access would be accomplished from both sides of the river, and that no vehicular crossing of the river
would be required. The active channel of the river is relatively narrow, and it should be possible to span
the channel without placing any structures within the channel.

West of the riparian area and mesquite Bosque adjacent to the San Pedro River, the corridor would follow
an existing maintenance road between two tailings impoundments. Depending on final pole locations,
short spur roads might be required to access structure locations.

East of the riparian area, on the east side of River Road, two corridor alternatives are under consideration.
The north corridor would follow Clark Wash, a relatively fiat area with an existing road that provides
access to the existing transmission line. This road would require upgrading to facilitate construction
access, and spurs would probably be required to provide access to specific structure locations. The south
condor would follow an unnamed ridge about one-half mile south of Clark Wash. Access to this
alternative is more difficult, and it would likely require more extensive road and spur construction
through relatively undisturbed desertscrub,
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4 . ANALYSIS OF IMPACTS

4.1. Impacts to Bald Eagle

The proposed Project area provides no resources to support breeding bald eagles, and it is unlikely that a
transient eagle would spend any significant amount of time in this area. It is our opinion that, provided that
raptor friendly tower construction methods are employed (see EEI-APLIC and USFWS 2005), that the
proposed construction and operation of the switchyard and transmission line would have no impact on bald
eagles or their habitat and no mitigation measures are needed or recommended. If raptor friendly construction
methods are not used, the towers could affect bald eagles because of the risk of electrocution. Any mortality
of eagles would have to be considered a significant adverse impact.

4.2. Impaefs to Southwestern Willow Flycatcher and its Critical Habitat

The southwestern willow flycatcher is known to breed within one-half mile of the proposed crossing location
for the San Pedro River. Surveys completed in 2007 did not identify any individuals within or proximate to
the proposed crossing. If there is no impact to potential habitat along the river, surveys would not be
required. However, we recommend that surveys be conducted to avoid any potential delays. If willow
flycatchers are detected during survey or otherwise confined to use habitat proximate to the crossing, then
foraging and nesting sites for willow flycatchers could be impacted by construction of the transmission line.

4.3. Impacts to Lesser Long-nosed But

The lesser long-nosed bat, federally listed as endangered, could be occasionally present within the Project
area, although this area is near the northeast limit of their normal geographic range. Saguaros are available
for foraging, and abandoned mines higher in the Galiuro Mountains could provide suitable roosting habitat.
The lack of agaves in the corridor could make it less attractive as a post-maternity dispersal foraging area.
Potential impacts to this species could result from transmission line construction activities through
undisturbed areas of Arizona Upland vegetation. The loss of saguaros could impact potential foraging
resources for these bats. Although no agaves were seen on the site, a few could be present and their loss
would impact a potential (but limited) foraging resource.

4.4. Impacts to Yellow-billed Cuckoo

The yellow-billed cuckoo is a candidate for listing but is not listed as threatened or endangered by the
USFWS. This species is likely to breed along the San Pedro River and potential foraging sites for cuckoos
could be impacted by construction and maintenance of the transmission line across the San Pedro River if it is
necessary to remove large cottonwoods, willows, or mesquite.
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4 . 5 .  Impac t s to Deser t  Tor to ise

The desert tortoise is not listed as threatened or endangered by the USFWS, but is a species of special interest

to the BLM and is known to be present within the corridor. Tortoises could be impacted directly by project

construction by direct injury from trucks or heavy construction equipment used to construct the power line.

Construction activities could also cause burrows to collapse, could destroy vegetation foraging resources, or

could fragment areas of tortoise habitat.
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Photograph 1.  Proposed switchyard s i te at  wes t  end of  cor r idor .

I»:~<5/21§*»?.i

%894*

r

Photograph 2. Vegetation along drainage channel near switchyard site.

WestLand Resources, Inc. A-1
Engineering and Environmental Consultants
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Photograph 3. Proposed corridor between existing tailings impoundments.

Photograph 4. Cleared area east of San Pedro River,

WestLand Resources, Inc. A -2
Engineering and Environmental Consultants
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Photograph 5. Cleared area east of San Pedro River.

Photograph 6. Arizona Upland vegetation on hills east of River Road, east of the
San Pedro River, looking northwest along existing transmission line.

WestLand Resources, Inc. A-3
Engineering and Environmental Consultants
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Photograph 7. Arizona Upland vegetation between Tailings Impoundments 1 and 10,
west of the San Pedro River, looking northeast.

Photograph 8. Riparian con'idor on San Pedro River, looking downstream.

WestLand Resources, Inc. A - 4
Engineering and Environmental Consultants
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Photograph 9. Riparian corridor on San Pedro River, looking upstream at small
clump of cottonwoods.

Photograph 10. Flowing channel in San Pedro River, looking downstream.

WestLand Resources, Inc. A-5
Engineering and Environmental Consultants
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Photograph 11, Bird nest in tamarisk adjacent to flowing channel of San Pedro River.

Photograph 12. Potential desert tortoise habitat in Clark Wash.

WestLand Resources, Inc. A - 6
Engineering and Environmental Consultants
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Photograph 13. Tire tracks and cow tracks adjacent to the San Pedro River.

WestLand Resources, Inc. A-7
Engineering and Environmental Consultants
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APPENDIX B

PLANTS
SPECIES

OBSERVED
On SITE



Scientific NameFamily Colllll10I\ Name

Habitat Type

Disturbed
Areas

Arizona
Upland

Riparian
Corridor

YHCCCI elateAgavaceae Soaptree Yucca »/

Asteraceae Ambrosia
ambroszoldes

Canyon Ragweed J

Baccharls
sarathroides

Desert Broom J J

Baccharis salicyolia Seepwillow J

Hy m eno c l e a  s a l s o l a Cheeseweed J J

Isocoma tenuzseeta Burroweed J J

Xanthzum slrumariium Common Cocklebur »/

Cactaceae Carnegies gzgantea Saguaro

Ferocactus wlslizenzi Fishhook Barrel Cactus J

Opuntig verszcolor Staghorn Cholla »/

Opuntia engelmannii Engelmann Prickly Pear »/

Opunrza fu l g l da Chainfruit Cholla

Caprlfoliaceae Sambucus mewcana Mexican Elder J

Brassicaceae Rorippa nasturtium-
aquatieum

Watercress J

S}5imbrium carlo London Rocket J

Chenopodiaceae Salsola zberlca Russian Thistle J J J

Fabaceae Acac i a  g r e g gz i Catclaw Acacia J

Acacia constrzcta Whitethorn Acacia J J

Parkinsoniaflorida Blue Paloverde J

Parkinsonia
m i c r oph y l l a

Foothill Paloverde J

Pros opis velutina Velvet Mesquite J J J

Fouquieriaceae F o u q u i e r i a  s p e n d e r s Ocotlllo J

Koeberliniaceae Koeberlinia spinosa Allthom J

REDINGTON SWITCHYARD PROJECT BIOLOGICAL ASSESSMENT APPEND1X B

Append ix  B . Common pl ant  spec i e s  obse rved  in  habi tat s  ava i l ab l e  a long  the  sou thwes t  t r ansmi s s ion
corridor. This l ist is representative of the species on the site, but i t is not intended to be an exhaustive l ist
of species that could be present.

WestLand Resources, Inc. B-1
Engineering and Environmental Consultants
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Scientific NameFamily Common Name

Habi tat  Type

Disturbed
Areas

Arizona
Upland

Riparian
Corridor

Poaceae Aristida so. Three-awn

Bouteloua rolhrockll Rothrock Grams l/

C/zloris virgata Feather Fingergrass J

Cvnodon dactylon Bermudagrass J

Dasyochloa pulchellus Fluffgrass J

Sporobolus V1 l'lg]'lZll Big Sacaton J

Ranunculaceae Cue/nails drum mondii Texas Virgin Bower J

Rhamnaceae Ziziphus oblusifolia Graythom J

Salicaceae Populusfremontzz Fremont Cottonwood J

Split gooddzngzz Goodding Willow J

Scrophulariaceae Veronica Americana American Brooklime J

Solanaceae Darura meteloides Sacred Datura J

L}cium Sp. Thombush

Solarium
elaeagnifolium

SilverleafNightshade »/ J

Tamaricaceae Tamara Sp. Salt Cedar J J

Ulmaceae Celtic Callida Desert Hackberry l/ J

Viscaceae Phorodendron
cal i fornium

Desert Mistletoe »/ J

ZY00phyl1aceae Larry tridentate Creosote J

RED/NGTON SWITCHYARD PROJECT BIOLOGICAL ASSESSMENT A PPEND/X B

WestLand Resources, Inc. B-2
Engineering and Environmental Consultants
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APPENDIX C

ANIMAL
SPECIES

OBSERVED
On SITE



A  .
x .. . . \ 5Taxrmarxlie Grata Name 1;;eis»C§?I111110!lW

Mammals Sylvilagus audubonii Desert Cottontail

AlHH1OSp€l'lHOp/'li[llS variegates Harris' Antelope Squirrel

Dlpodomys so. Kangaroo Rat

Erethizon dorsalum Porcupine

Canis lalrans Coyote

Nasua nashua Coati

Pecari Iajacu Collared Peccary

Odoeoileus henzionus Mule Deer

Birds Callzpepla gambelii Gimbel's Quail

Aeezpiter cooperii Cooper's Hawk

Buleo jamaicensis Red-tailed Hawk

Charadrius vociferous Killdeer

Colaptes auratus Northern Flicker

Sayornis nigricans Black Phoebe

Sayornis soya Say's Phoebe

Corvus coral Common Raven

Po lioptila melanura Black-tailed Gnatcatcher

Zonotrichia leucophrys White-crowned Sparrow

RED/NGTON SWITCHYARD PROJECT BIOLOGICAL ASSESSMENT APPENDIX C

Appendix C. Animal species observed along the southwest transmission corridor (including evidence

such as tracks, nests, scat, vocalizations, etc.). This list is representative of the species on the site, but it is

not intended to be an exhaustive list of species that could be present.

WestLand Resources, Inc. C-1
Engineering and Environmental Consultants

Q:\Jobs\400's\4?3.20*\BA\Sat Manuel Interconnect BA Appendix C.doc
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AND

ENDANGERED
SPECIES

In
PINAL COUNTY,

ARIZONA



'Cs:
& - 4

cc

82
3 cyms:

23285 .
383
.-©
3 9-CW

s
E

E
c

'c
O.-1

a-.
O

mo »
vo 9) g

8 on 8
8 8
._. = <_

as

E

= .
5-4

as>
5 2
com
'c
9 2
3

3Q.o
Q.

cy
4-v

,_ w - '
»-4

a

s :. . . .
go
E
0.)5-1
w
c

5 *Oo m
- c
9 -4
in 8

8
QB

g

n
- s

5
n)
u

vs

O
U
O

0)

= _
* Q

88
<̀§.:
» M
°*¢v

8
3 9
~iEmu

8Mn.
3

388
8

°*o
5§
w'".924
8..s
"d:'.
vie
o"""0

:sin'

4-»

cu
*.»
GJ

at
on
cy

0 d:5

w

U)

U.)
/1

E .9

O
o
cy
o

U
vi 9

.

9¢"o
Vul m

GJ*-'Q.
: s

orJ.E
M 4 -»¢:»a.»
883
9 5
c .E. m
Q  0 3 8

" b o x _Glow
" Q - >
890344
9 2 : 4.5 :

.-D8~ J

9 5
we§=~»11.59:.¢¢~-
£6 / " 'EBU
m L _

M 0.)
$4

$4 4-
m

m
54

a.~

acT» E

Q M
4-1

3 cs
cs

> ED

,_ 9, cy
to

4-v

o

F':5
3 2
.c:.o'8
.*»: k J ¢$

$°0.4M i a;
E s - .

M Q

_'Ea
W e /

8111 -5.<L°
* »o.»o§
8 ~

s-1 >»'ls
_get/>

Q - o

= ° £ o _ .
o " "

o 6§"5
8 0 5 0

O 3o . 3 . , 8
824:
4523*
5 _g082
@ moo n

m

63
=
o
9
Z*_.

au

5 .
54722

oWe
in QEJ o
iv 5
3 24)
. o GJn CDm c:

E
n
2

cs
G.)\-1
i s

38-go g

4  3
8 '  L u
cy .

8-4
- o  I a
8  ' 8

50.)
g  o n
c .E
°.* r

. c  o
QS E

u.n
H

N
<:

v=_
LU'Q

U)
D

u
cm
9
5

UJ

Ucm
3
N
<c

m

F
in'
I-L1m
D

LJcm
3UP
<

w

U-I
cm'
mm
:>

8
3
Q

.::
<n

*JI
Q..
3

Q.
*CI
o
/7
G)
Q

-8.::
J
.E
.D

3O
E
EQ.o
H
L'
6

5
o

.8
2
2U
iv
O

>_1

$-GJ
-3
w

8N
e
8cu

DO

~.:

KJ

= #4
° 8:`c x
=»3

3
& 9

2

c
*Rx

g
k
8.=

8
CD

. 4.53 _m
43 S
8 § §
.av= TGM Q 3 :

4 Q Q

.v
5:
,Q
Q
b

c
ofQ
k.Q

w

5 Q
= s
8 m
:>. ><

8

O)
.Q
O4-»
Q
3
O
c

O

. :

4*
o
C .
zé 'EJ

is 8
2 -E

0.)
' 3  o . .

QRa
:A cm
O
z

wo

C
*:

8 5
8Z Q

G--4

Q

4-»
m
0.)

O

8ea
o 8 J:'

z
**4o-4

T ,  o
4 EQ

_.-. w

=
Ru 5

G d
3 .83
3 2 8Q.J:'

= 8S
g ows'6*¢:

Q 83
m -

o

8
§E~u
.r."'*'1*.sr::4~01>.6"0
m a » <

3
9

8
§
*a
Z

's

E Q
2 8
'82
mg
2.5

8 8
as:
Z o .

ea
_Q

w

Q..

O
* . |

§-8O
3 n. .
*5 8

W

. 3
*Ce w

.*: ~5
"8 Q.E O
"J ti$ o
.1 _in
3.:

G)
in

no

o ., . .

-4-»o

s :

c : ea <3

z '5.»4

s-I
GJ

9.)

cu

s:

o
O

®
.Q
O
4

£1
5

3
O
Z w
E 94

'818
.»: m

cy.u
i s
o

Z.4__
3 9

8Zo.

w
=~4-»
as4-v
to

84
89
82U

Ia
E8=as 4'go z

an

.»:*
~8-3>
.1-1

3
r :  8
44 ans . . . , . ,
F -1  e
:  : -
8 Q-1

414
Q  s
$4

8
' 3
35
m

~:
n..

52
=o
SQ

.Et
=
3
M
4-»

8
. o
ea
m

m

M
-
<9-v<

U

~»-1

4.) v

m-»-1
' U

¢.». - 1

:

4-49
U

»-4o  O
n  Ou  _ .

I:v0  . n  G
O

U)

8
U r ;

on
> g54-JN::**-<
<=*=

-o

m 32
GNU
°=,s

C O Q)
O t/1'0
-c<v.8°*m*.EAES
- 0 8 9
U
:8885

- s:E g o
.DOA
s a g

_.a34-."0
8Q 19"u8AG<<s<u~

. d
E
Ucm
*CC0m
4.)

-o
G:u$4
o
Q
o

cm
.E

o

.A
4)
of

r= .
$4Tj¢»*1"4

O

E Q
8/101
'O
t o

' E J
§ 0
`8 3
E  c :8-au:

: '  9o 4)
a m

ff

N

s :
O

as

u.:

6
Q M
LE
<u4-4 §

oL '3-u
U

88 N
8168
ans:

8233
s:

38~§=
E t *

-c¢.o._
m g

- §
886m
84:

_.8
. . U _

3E t
s: W 4-4

*iren-dw
Q 8
s:

O O
U 0QJ .
LIJ 3o<i3

U]
E

LT-l n'
<:

LJ

cm

4
N
<c

W
V]

W, in
vo 4

N
3 <

m
Jr
E
u
Ev

U

3
u'3=3

..- . 4.»

am

i n

E
Ucy

LJ
8
U
<

OD
o

.<:
8%
-c
Eu
:::

8 m
o a'

.n Q
4- EV

<C LJ

N
_u
=
Q
Eu

4

§§.+..'~-...

a*~<Q :
.= °

8
-.'~ v~.

*8

: 3°
vs k
8 9 _VJ

w a§ w =
Q Q,
QJ =

5 S
14 8 m

3
a

9.
8
LE

VS
Q E 8

.cs .::
=~. '*' 3
'M \-»

8
La L.
Q 'S

"Sb ¢8-4.,__ cu

<8 .2

8
4-»

5
m.-G
G.)=o
4-1
A

"é
; :
GJ

8
cs

4-»...
:sw
o
z

ay
s:
o
z

:=

.D

o
<r ,s
*-' :
o .3
< .3

8.*:: O
6 Q
;I s:
Q 5o o
cu

<

»' 9
8 o
GJ in
a s  28 Q

.Q E
O

<22
ay m
Q  .2o »-4

z E

*a
o

.D
<

ay

O

O

m

i n

in'
g
3

on D
8 CO
5-4 QS
Q s:

. o  3
*8 o
>  C
4) .M
TJ L*
3  G
o
3  E

O
cl:

45s: 3
O  :
z  E

'Q8
Q
2

go
11
<r

1-*4
I

8
=
oN
s-4

<

Z*
s :
D
O

U
1 - 1

<6
s :

D-<

s :

4-4
c
0
m
0
$4

Q *
i n
G)-1-4
O
G)
Q*

cm

G)
>.v-1

'E
Lu
E
U)
to
Lu
co
CO
<r

E'
Q
cm
o
`l
Q
m
H

8
8
D_
Q
Q:
;<
3
' :
3
to

8
l~
cm
3
Q
Lu
Q:

.*:
m
9
o
in

8
n

' 6
G.)s-4
0.)

3°
m

' U
C

LU

' 6
0
Q
8
as
0.)s-4

. Q
H

Q
><. 1-4

' U
I :0.)
Q*Q*
<

I

Ra
H

2
n-

. :_m
Lr-

3
8 8m "as3

E' 58
= :  =eu*'5 §AS**Eu

38"s,5LE

et
=
r-1

9-5
D
><

' U
C8
Q

<
<
m
oin 8C =Do
83
8

8

>
<=:
m
6
<~1
in
r-
3_ca
c
3
8G
9
0



o
E
8

.E

8'
_o
m

8
c

8
8
D
- 8 8

g o

S i
:Q

U <

g8

g
o

9o_a
C .

3°
c  2
0  aW  o
a.=~/QLI >
m o

3 o
g

3 3=
<8 >~
E 8

u Q.

°§3 =
88
Ge§

g *~§§£§
§°°°=°2
§§§=2
We u

»~

5

8

. :
Ag o

3 o
'é o f

o n g < l ' °3 5
E  0 2
0 o-9

-o' § . 2
of: Q
o S8988E88£D

323§sm~
" s§§uE

W E :

04.0 .
5 § 9 - 8 3
a3.~ = '"5

5§ 3 § § =
8=8°8Ll-3> u

8

g
.§°§"'
828
8.89
288
E
_g'U

cu

:  8  oo on

u  E
,,u-
aQ u

44 9 8° .»<s - -  =o
" ~;° >

"In29, .5844
38§
838
0 > \¢=a
9,§*'
558

'6

8
Earl

§,_o
0

a 8
3
as

4 -  uo

0  o f

of

§
3
2

8.2
Q A

'  3of-1

21a
o

8%
~~3DD
'&».I...

0 u
384:g oo

VIEt
o
o s

e
2.8

b e

we
c
oW--

ET
o

3
U

u

.-4

Et
-oacy 8§

Le
o

a.;
e a

2~8

§

<41
mLiu..
c/J
D

cm
W
U-L-

N

CJ
| W

4/J
:> <c

LJcm
we

N
<

| -

'4
V)
Lm..
n
»-J

8
3
Q

L J

kg:
cm
u .
V)
»-J

8
3
go

=<>
mLiu..
cm
»-J

8
3
2

3
8
m

Es
£ 3-3.-
Q 82

2
ona

LU
3cu
m

x..
(u
Q .
Q .

2
U
<s

E T,
>- M

3

-o
2
4-»
o
o.
vo
=
Ev
U
>< ...
G.)
2 o

'U
3

LE
3 O
2 3
G) 'S
>-*LJ

41
GJ

. c
o

E t
oXi"
3

£ 23 :
m y

83

w k

,8RJ q.
398

vo
8 8 .2

=
8 'B
8 ""

QQ 4

v o

'Eg Q.
\» 4w 4.89

Q
=a _:...

14

Q
" - »

F S '

.18 .pa
R vo

a Q
3 ism 3 s
Q 14.

¢=<....

vo
: .
3.
5
vsLJ
8 3
>_3"8
x '~'~ 3bc4.`_

gN

M=
§

88\»
Q s

c

RJ
LJ

°~ ~..

*~

g
EG=:

~3~~
S o
V-I-ll:

*_;
m

. :

.o
cy

.oz
Q.). _

.o

.g
.D

O
z

6
=
o
z

=-D
J
.2

3
904-3c.S u
3 m

.o 3
88
8 .3s
m 8

oO o
Z w
5 ,  a

o

8 3.... °,'7,
'3 m
:> 8.

o
s:
o
an
c
a:-

°-'a

O

-g_
a
$ -

on
O
0
on

44-4
o .

4 -

"° .~.:
we

2
¢5.oc l !
z

2
-Dm
. :
cm
O
s:
of
DO
s:m5-4
:zO

..:°Ev
8.)_.U)
so._.o
m

4.3

Eu

<4(B
,,_.*.:o _ o

=o
'E0
8n .
o.o
8
E
IE
:E
as. :
o

8 '5*,: »
cm a

.28
. o8 94

o

8 5
B- m

8
2.2
.894

5 8
we.
"s=
_gm

32::
838
.~88
5 4 :

I/J.o

_QS
, Q :
G! s

- Do 8
Air

E

'°=
lT _§J;-»~s " ° €o 5 ° »
398°co

5.5 .
4:

3§*a

88 v3§§.&
H- 8

42.28
2'§2£2o
mg;-c
v _ am g ?° ; Q-

8.3%
1 - 0 . 5

o
w

'a
E

i
8 8 2

3.8

L1-I

U
m

3
N

<

as

(So
=Q 4-
._1 m
8 ?
w 8
,_| c

Vu'~. Q:

s g* ~

s 9
~go

* Q
8 a»~1 "-

o
oZ
.E

u.. 8

g

. o
0-8of., -
s

8.awe
a*°° ..2938
' u  3 3
.E.2.:
.-E'3 m
3:".'6S
. g o

E u
O nn._=.i

m4-»
o
Eo:-'s
c'
ea
.8.a
am

2 0

.= . 9 - a-aT~=

E T

= 8 3
. 8 3
8>23

o8.°E
S o
o n

" E - o

o084-8
£ 9 5 9
o _ c°§<::'.§
8530;
§46Q r

8°°b2e - 3

§ a
0 0 ' 5>w<

33
.Wo >
ElS2§~-
881§5

o
u vì E 3
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WestLand Resources, Inc.
Engineering and Environmental Consulionts

September 25; 2007

Ms. Michelle Freeark
SOUTHWEST TRANSMISSION COOPERATIVE, INC.
P.O. Box 2195
Benson, Arizona 85602

SOUTHWESTERN WILLOW FLYCATCHER SURVEY
FOR THE REDINGTON INTERCQNNECT PROJECT, 2007
WESTLAND PROJECT NO. 473.20 341 341

Dear Ms. Freeark:

At your request, WestLand Resources, Inc. (WestLand) completed southwestern willow flycatcher (SWFL,
Empidonax traillii extimus) survey in 2007 for the proposed Redington Interconnect Project in Pinal County,
Arizona, more than three miles northeast of the town of San Manuel (Township 9 South, Range 17 East,
Sections 14, 15, 22, and 23, Figure t). The Survey Area is along the San Pedro River in the vicinity of Clark
Ranch. The surveys were completed under U.S. Fish & Wildlife Service (USFWS) Permit No. TE-834782-0
and Arizona Game BL Fish Department (AGFD) License No. SP722555 . No SWF Ls were detected during the
survey efforts. In addition, WestLand reviewed AGFD annual reports of agency and private SWFL survey
efforts throughout the state for records of SWFL surveys conducted in the project vicinity.

The proposed project includes construction of approximately 3 .50 miles of230 kV double circuit transmission
line, which will cross the San Pedro River in the Clark Ranch vicinity. The USFWS designated Critical Habitat
on October 19, 2005 (70 FR 60886), including the San Pedro River at the transmission line crossing. The
SWFL surveys were conducted in support of anticipated Endangered Species Act Section 7 consultation for the
SWFL.

Surveys followed the 1997* multi-agency SWFL survey protocol, as modified 'm20002. Recorded SWFL songs
are broadcast along transects within potential habitat. At each call station, a 1- to 2-minute listening period is
followed by a 15- to 30-second SWFL vocalization, followed by another l- to2-minute listening period. This
is repeated every 65 to 100 feet (20 to 30 meters [m]), or less in areas with high background noise. The daily
survey period starts when there is enough light to walk (45 minutes to one hour before sunrise) and ends when
environmental factors (particularly heat) could cause stress to responding birds or make survey ineffective
(e.g., wind, rain, noise), generally between 9:00 and 10:00 a.m. Ifni SWF Ls are detected, five surveys at least
five days apart must be completed between May 15 and July 17, one between May 15 and May 31, one
between June l and June 21, and three between .Tune 22 and July 17.

The surveys were conducted by a single WestLand biologist on May 24, June 8, June 22, June 28, and July 13,
2007. All potentially suitable habitat within the Survey Area (Figures 1 and 2) was surveyed during each effort.
A total of 17 hours and 45 minutes of survey was conducted. Detailed information regarding survey at the
project site is found on the respective survey form (attached) transmitted to USFWS and AGFD per permit
requirements.

I Soggy, M.K., R.M. Marshall, SJ.Sierra, and T.J. Tibbits. 1997. A southwestern willowjlycatcher natural history summary and
surveyprotocol.

2 USFWS letter R2/ES-TE.
Q \1nhs\40Q's\473.20\R=dingtgn Inxgrconxuect SWFL2007.d<>8

2343 E. Broadway Blvd., Suite 202 • Tucson, AZ 85719
5150 N. l 6"' Street, Suite B-235 • Phoenix, AZ 85016

Re:

520~206~9585 Fax 520-206~95I 8
602-279-2051 Fax 602.279.5431
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No SWF Ls or other Empidonax flycatchers were detected during the survey efforts. Brown-headed cowbirds
(Molothrus aler), a known nest parasite of SWF Ls, were detected during all surveys, and recent sign of
livestock (cowbird associates) was present.

Where the Survey Area is located, the San Pedro Valley separates the Santa Catalina Mountains to the
southwest and the Galiuro Mountains to the east. On the west side of the river, bay ado with a relatively gradual
slope leads to the Catalinas, while east of the river the Galiuro's rugged terrain is within close proximity of the
river. The BHP San Manuel Plant Site is located on the west side of the river, its tailings impoundments within
approximately 2,000 feet (600 in) of the Survey Area. The elevation of the Survey Area ranges from
approximately 2,475 to 2,520 feet (755 to 770 m) above mean sea level.

The Survey Area is dominated by large tracts of velvet mesquite (Prosopis velutina)Bosque and "secondary"
mesquite Bosque on historic floodplain terraces elevated 5 to 20 feet (1 .5 to 6 m) above the active San Pedro
River floodplain. Along the eastern side of the river several large remnant tracts of historic mesquite Bosque are
present, bordered by large abandoned fields that have begun to convert back to mesquite Bosque. These areas
are noted on Figure 2 as secondary mesquite Bosque.

The mesquite Bosque in the Survey Area is a welldevelopedand mature community. The mesquite trees are
large (20-40 feet [6-I2 m] in height and 12-40 inches [30-100 centimeters] in diameter) and the understory is
dominated by greythorn (Zizqzh us obtustfolia) and wolfberry (Lyeium sp.) bushes. The dominant forbs present
were London rocket (Sisymbrium trio), burrowed (Isocoma tenuisecta) and Palmer' s amaranth (Amaranthus
palmers). Overall, the habitat is open in the center of the Bosque anddenser near the edges. Most of the large
mesquites show evidence of historic cutting for firewood.

The mesquite trees within the abandoned fields range from approximately 6 to 15 feet (2 to 5 m) in height, and
some areas are quite dense. Historic, abandoned earthen irrigation ditches are present around all of the fields.
In some cases these ditches appear to collect and convey storm water run-off.

Secondary mesquite Bosque, including some tamarisk and greythorn, is also present along the western side of
the river on a secondary shelf. This habitat is less robust than the mesquite Bosque on the eastern side of the
river. Approximately 50 to 75 percent of the large trees within this habitat show evidence of wood cutting.

Hydrophilic vegetation other than mesquite Bosque within the Survey Area is restricted to the active stream
channel and floodplain. A dense, 65- to 155-foot-wide (20- to 50-meter-wide) stringer of mature Fremont
cottonwood (Populus fremontii), greythom, and tamarisk (Tamarix so.) separates the floodplain from the
abandoned yields to the east. The fields are edged by an old irrigation ditch, varying from approximately 20 to
250 feet (6 to 75 in) east of surface water present in the river. This habitat is likely a result of historic initiation
practices and maintained by agricultural field runoff entering the canals.

Entrenchment has confined the active floodplain to a channel that at present ranges from 5 to 10 feet (1.5 to 3
in) below the historic floodplain and in places is 10 to 20 feet (3 to 6 in) below the secondary shelves. The
vegetation within the active floodplain is sparse with denser patches at the northwest end of the project area,

Q:\3obs\400's\473.20\Redingzon Interconnect SWFL 2007.doc
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becoming overall denser proceeding upstream (southeast). The vegetation is generally composed of tamarisk
with an occasional cottonwood, although patches of both species occur and cottonwoods become more
prevalent along the upstream end of the historic floodplain. Additional species noted in the active floodplain
include desert broom (Baccharis sarothroides), Goodding's willow (Salix gooddingii), coyote willow (Salix
exigua), spikerush (Eleocharis so.), seepwillow (Baecharis salicyblia), common sunflower (Helianthus
annuls), and Arizona ash (Fraxinus velutina).

The SWFL survey route (Figure 2) included the habitat within the active floodplain, which in WestLand's
opinion isonly marginally suitable SWFL habitat. The habitat with the greatest potential for SWFL occupation
within the Survey Area occurs along the active floodplain in the upstream segment of the Survey Area.
Vegetation along the stream appears to be maturing, increasing in biomass and riparian species diversity, and
has the potential to become more suitable for SWFL in the future.

Additional areas surveyed include the potential habitat patch occurring along the historic irrigation ditch east of
the river and portions of the mature mesquite Bosque east of the river. Although these areas lack permanent
surface water and saturated soils, the vegetative communities present have the structure and density found at
mown SWFL nesting sites.

We did not survey any of the habitat described as secondary mesquite Bosque. These patches lacked primary
constituent elements of SWFL habitat, including dense riparian vegetation and surface water or marshes. This
habitat, as noted above, consists primarily of short stature (1- to 2~meter-tall) mesquite trees with little or no
ground cover present.

WestLand conducted SWFL survey within the project area for the first time in 2007, and does not have any
other historical records of SWFL surveys or activity for the Survey Area.

The AGFD annually compiles a list of all SWFL surveys conducted throughout Arizona, along with survey
results. We reviewed the annual reports from 2000 through 2006 to identify the nearest surveys and nearest
nest locations to the Interconnect Project Survey Area. San Manuel Crossing, approximately five miles
upstream from the Survey Area, was surveyed in 2000 and 2002 through 2005. No SWFL territories were
found in 2000, but in 2002 seven territories and three nests were found, and the numbers increased in 2003,
peaked in 2004 with 59 territories and 84 nests, and decreased slightly in 2005.

The nearest surveys downstream from the Interconnect Project Survey Area were at Cronley Wash,
approximately 10 miles downstream. It was surveyed in 2001 and 2002, with no territories or nests found. The
nearest territories and nests downstream were at Capgage Wash, over 11 miles downstream. It was surveyed
annually from 2000 through 2003 and in 2005, but the only territories and nests found were in 2002, when two
of each were recorded. Approximately 12 miles downstream from the Interconnect Project Survey Area, at
Wheatfields, surveys were conducted annually from 2000 through 2005 , with temltories and nests found each
year.

Q:\Iobs\400's\473.20\Redington interconnect SWFL2007.doc
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In summary, WestLand surveyed all potentially suitable SWFL habitat within the Redington Interconnect
Project area.No SWF Ls weredetected during thesurvey efforts, and it is WestLand' s opinion that thehabitat
within the Survey Area currently is marginally suitable for SWFL occupation. However, development of the
vegetation could enhance its suitability for SWF Ls in the future.

WestLand appreciates the opportunity to complete this survey on your behalf If you have any questions, or we
can be of additional assistance, please contact Brian Lindenlaub or me at (520) 206-9585.

Sincerely,
WestLand Res i ces  In

Scott Hart
Project Manager

SDH:gd
Enclosures : Figure 1: Project USGS 7.5' Location Map

Figure 2: Aerial Overview of Project Area
Attachment A: 2007 SWFL Survey Form

Q:\Jobs\400's\473.20\Redington Interconnect SWFL 2007.doc
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Survey #

Observer(s)

(Full Name)

Date (m/d/y)
Survey time

Number

of Adult

WIFLS

Estimated
Number
of Pairs

Estimated
Number of
Territories

Nest(s)
Found?
Y orN

Cowbirds
Detected"

Y or N

Presence of
Livestock,

Recent Sign,

If Yes, Describe

Y or N

Commentsabout this survey

(e.g.,bird behavior, evidence of

pairs or breeding,number of

nests, nest contents or number of

fledges seen,potential threats)

I Vo~.,_(!8U\'4

2
D  G T * 0 '

*Date S/-1:/>=z

Start 5230

Stop 9 I30

Total hrs 'OO

. Q y 765

sis
Date

star

Stop 10 00

Total hrs815

~ér~ Q 74, S

3
\ > .  Q t ~ ¢ r

Stop

Total hrs

Star t  5 gg6

8 I so

3128

Q _ '6' O M ye S

4
- (=:*'§¢v-_ 84447Dare

Start 5:/9

Stop 8 : 4 7

Tm xhrs s ic
»é8~ 8-~ - 8 ~/> yes

5

D »(sT»-12'</
Dale

5. so
7-'L0

$2-

Start

Stop

Total hrs

9 yes 799

O vera l l  S i te  Sum m ary

(Total resident W{FLs only)

Total survey hrs 1996

Adults Pairs Territories Nests Were any WllFLs color banded? Yes No

If yes, report color ccmbination(s) in the comments section on back
of form8 ,9 9

s

Site NaIve___
USGS Quad Name

Willow Flycatcher Survey and Detection Form (revised April, 2004)

544 Pe4rQ.= A M /Qw / 'Pp»¢~(
69444 YZ44n¢'/A 92-5r'

State As County
Elevation Z4/?5~a§zo QEEN meters (circle one)

Is copy of USGS map marked with survey area and WIFL sightings attached (as required)? m Yes C] No

Site Coordinates: Start:
Stop:

N
N
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E
E
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34/;z_ 94:8

UTM
UTM

1>arum ; \ 4 ¢ 4 > > 3 6~1ADz7 preferred)

Zone I Z

** Fill in additional site information on back of thispage **

Reporting Individual
US Fish and Wildlife

G\ ¢/5cc% 4-vi
service Permit% 3 % % 2 ~ &
l Date Report Completed H E 24074

AZ Game and Fish Department(or other state) Permit # §8'5'§1/423
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WestLand Resources, Inc.
Engineering and Environmental Consultants

Tucson • Phoenix

July 21, 2008

Mr. Kevin Bases
SOUTHWEST TRANSMISSION COOPERATWE, INC.
P.O. Box 2195
Benson, Arizona 85602

RE: SOUTHWESTERN WILLOW FLYCATCHER SURVEY
FOR THE REDINGTON INTERCONNECT PROJECT, 2008
WESTLAND PROJECT no. 473.23 341 341

Dear Mr. Bases:

At your request, WestLand Resources, Inc. (WestLand) completed southwester willow flycatcher
(SWFL;Empidonax traillii extimus)survey in 2008 for the proposed Redington Interconnect Project in Pinal
County, Arizona, more than three miles northeast of the town of San Manuel (Township 9 South, Range 17
East,Sections 14, 15, 22, and 23, Figure 1). The SurveyArea, asdepicted on Figure l, is along the SanPedro
River in the vicinity of Clark Ranch. The surveys were completed under U.S. Fish & Wildlife Service
(USFWS) Permit No. TE~834782~0andArizona Game & Fish Department (AGFD) License No. SP637280.
No SWF Ls were detected during the survey efforts.

The proposed project includes construction of approximately 3.50 miles of230 kV double circuit transmission
line, which will cross the San Pedro River in the Clark Ranch vicinity. The USFWS designated Critical Habitat
on October 19, 2005 (70 FR 60886), which includes the San Pedro River at the transmission line crossing.

Surveys followed the 19971 multi-agency SWFL survey protocol, as modified in 20002. Recorded SWFL songs
are broadcast along transects within potential habitat. At each call station, a l- to 2~minute listening period is
followed by a 15- to 30-second SWFL vocalization, followed by another l- to 2-rninute listening period. This
is repeated every 65 to i00 feet (20 to 30 meters), or less in areas with high background noise. The daily survey
period starts when there is enough light to walk (about 45 minutes before sunrise) and ends when
environmental factors (particularly heat) could cause stress to active birds or make survey ineffective
(e.g., wind, rain, noise), generally between 9:00 and 10:00 a.m. If no SWF Ls are detected, five surveys at least
five days apart are completed between May 15 and July 17, one between May 15 and May 31, one between
June l and June 21, and three between June 22 and July 17.

The surveys were conducted by a single WestLand biologist on May 27, June 10, July 2, July 8, and July 16,
2008. All potentially suitable habitat within the Survey Area (Figures l and 2) was surveyed during each effort.
A total of20 hours of survey was conducted. Detailed information regarding the survey is found on the survey

x

2

Soggy, M.K., R.M. Marshall, S.J. Sferra, and TJ, Tibbits. 1997. A southwestern willow/lycateher natural history summary and
surveyprotocol.
USFWS letter R2/ES-TE.

Q.Vobs\400's\473.Z3\Redington Intuconnecl SWFL Z008doc

4001 E.Paradise Falls Drive Tucson, AZ 85712 s20~206-9585 Fax 520'206°9518
5150 n. 16th Street, Suite B-235 • Phoenix, AZ 85016 4 602°279°2051 Fax 602-279-5431
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font (attached) transmitted to USFWS and AGFD per permit requirements. No SWF Ls or other Empidonax
flycatchers were detected during the survey efforts. Brown-headed cowbirds (Molothrus aler), a known nest
parasite of SWF Ls, were detected during all surveys, and recent sign of livestock (cowbird associates) was
present.

Vegetation within the Survey Area is summarized below, and is depicted on Figure 2. Further detail is found in
the 2007 SWFL survey report prepared by WestLand for this project. Habitat conditions were not notably
different in 2008.

The San Pedro River within the Survey Area has intermittent flow. In 2007, the river was flowing during the
first three surveys and was drying up during the last two. In 2008, the channel was primarily dry during the
first three visits, had partial flow during the fourth visit, and was flowing throughout the survey area during the
final visit.

In general, the Survey Area includes large tracts of velvet mesquite (Prosopis velutina) Bosque on floodplain
elevated above the active channel of the San Pedro River. This includes remnants of historic Bosque, as well as
abandoned agricultural fields that are reverting to Bosque, identified as secondary mesquite Bosque on Figure 2.

Riparian vegetation with mature Fremont cottonwood(Populusfiremontii), tamarisk(Tamarix sp.), Goodding's
willow (Salix gooddingii), coyote willow (Salix exigua), Arizona ash (Fraxinus velutina), and various shrubs is
restricted to the active channel and floodplain of the San Pedro River. A stringer of dense vegetation
dominated by cottonwood and tamarisk, ranging from 20 to 40 feet (10 to 12 meters) wide, is on the easter
edge of the active floodplain, along an abandoned irrigation ditch at the edge of the abandoned fields.3 The rest
of the active floodplain is generally sparsely vegetated with smaller tamarisk dominant, although species
composition varies and becomes denser with more cottonwoods toward the upstream end of the Survey Area.
The active floodplain is entrenched up to 10 feet (3 meters) below the historic floodplain and 10 to 20 feet
(3 to 6 meters) below the secondary shelves.

The survey route in 2008 (Figure 2) was the same that WestLand used in 2007. This included the habitat
within the active floodplain and the mature mesquite Bosque. The secondary mesquite Bosque was not surveyed
because it lacked the primary constituent elements of SWFL habitat.

In WestLand's opinion, only marginally suitable SWFL habitat is found within the Survey Area. Habitat with
the greatest potential for SWFL occupation occurs along the active floodplain in the upstream segment of the
Survey Area. Vegetation there appears to be maturing, but lacks the presence of slow or standing surface water.

WestLand conducted project-clearance level SWFL survey within the project area in 2007 and 2008 with no
detections, and is not aware of any historical records of SWFL surveys or activity for the Survey Area. The
AGFD annually compiles the results of SWFL surveys conducted throughout Arizona. We reviewed the annual
reports for surveys conducted from 2000 through 2007 to identity the nearest surveys and nearest nest locations
to the Redington Interconnect Project Survey Area. San Manuel Crossing, approximately five miles upstream
from the Survey Area, was surveyed in 2000 and 2002 through 2005. No SWFL territories were found in 2000,
but in 2002 seven territories and three nests were found, and the numbers increased in 2003, peaked in 2004

3 This stringer was erroneously reported to be much wider in the 2007 report.

Q:Vobs\400's\473.23\Rediugton Interconnect SWFL 200B.doc
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with 59 territories and 84 nests, and decreased slightly in 2005. South Catalina Wash, approximately one mile
upstream from San Manuel Crossing, had four and three territories in 2005 and 2006, respectively. Flycatchers
were also present within approximately one mile upstream from the Survey Area in 2008 (Shaylon Stump,
AGFD, pets. comm.).

The nearest surveys downstream from the Interconnect Project Survey Area were at Crowley Wash,
approximately 10 miles downstream. The area was surveyed in 2001 and 2002, with no territories or nests
found. The nearest territories and nests downstream were at Capgage Wash, over l l miles downstream. It was
surveyed annually from 2000 through 2003 and in 2005, but territories and nests were found only in 2002,
when two of each were recorded. Approximately 12 miles downstream from the Interconnect Project Survey
Area, at Wheatfields, surveys were conducted annually from 2000 through 2005, with territories and nests
found each year.

In summary, WestLand surveyed all potentially suitable SWFL habitat within the Redington Interconnect
Project area in both 2007 and 2008.No SWF Ls were detected during the survey efforts, and it is WestLand's
opinion that the habitat within the Survey Area currently is marginally suitable for SWFL occupation.
However, development of the vegetation could enhance its suitability for SWF Ls in the future.

WestLand appreciates the opportunity to complete this survey on your behalf If you have any questions, or we
can be of additional assistance, please contact Brian Lindenlaub or me at (520) 206-9585.

Sincerely,
WestLand Re ounces Inc

Scott Hart
Project Manager

SDH:pb
Enclosures : Figure 1, Project USGS 7.5' Location Map

Figure 2, Aerial Overview of Project Area
Attachment A, 2008 SWFL Survey Form

Q:\Jobs\400's\473.Z3\R¢dington Interoonnesl SWFL 2008.doc
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Exhibit D

BIOLOGICAL ASSESSMENT FOR IMPACTS TO
SOUTHWESTERN WILLOW FLYCATCHER AND LESSER
LONG-NOSED BAT

The transmission line corridor crosses designated Critical Habitat for southwestern willow flycatcher
(Empidonax traillii extimus), and the proposed project would result in direct impacts to saguaro cacti
(Carnegies gigantean), a potential food plant for lesser long-nosed bat (Leptonycteris yerbabuenae). Both
of these species are federally listed endangered. A summary of impacts to these two species is provided
below.

Southwest Transmission Cooperative, Inc. (SWTC), requested that Bureau of Land Management (BLM)
enter into formal consultation with U.S. Fish and Wildlife Service, pursuant to Section 7(a)(2) of the
Endangered Species Act (ESA). BLM, as the lead federal agency for the consultation, is required to
assess the impacts of the proposed action to species listed or proposed for listing under the ESA. SWTC,
acting as agent for BLM, prepared a Biological Assessment (Exhibit D) as part of ESA consultation for
the proposed federal actions and to establish a foundation to support the requested Section 7 consultation
for adverse impacts to designated Critical Habitat for southwestern willow flycatcher and adverse impacts
to the potential foraging habitat of lesser long-nosed bat. Southwestern willow flycatcher Critical Habitat
boundaries in the project area are depicted in Figure 4 of Exhibit D.

Southwestern Willow Flycatcher

The project would result in the alteration of approximately 0.56 acre of designated Critical Habitat for
southwestern willow flycatcher. The majority of Critical Habitat in the project area is mesquite woodland
located on elevated river terraces above the main channel of the San Pedro River, and it does not exhibit
the Primary Constituent Elements necessary for the conservation of this species. Based on this
consideration, SWTC has determined that prob et-related impacts would be limited to the placement of
one transmission structure, with a footprint of 0.03 acre, in fanner agricultural land east of the main San
Pedro River channel. No impacts to cottonwood-willow (Populous-Salix) riparian vegetation are
anticipated as a result of the proposed project.

The proposed project would have "no effect" on individual southwestern willow flycatchers.
This determination of effect is based on the following: 1) no southwestern willow flycatcher detections
during "prob ect-re1ated" clearance surveys conducted in 2007 and 2008 (Exhibits C-1 and C-2), 2) the
absence of southwestern willow flycatcher breeding records in the immediate project vicinity (the nearest
breeding record is 2.14 miles upstream), 3) the absence of vegetation in the project area with suitable
density and structure for nesting; and 4) the planned implementation of a variety of measures by SWTC to
avoid and minimize the potential impacts of the project, including conducting work along the San Pedro
River during the non-breeding season for southwestern willow flycatcher.

Lesser Long-Nosed Bat

A total of 208 saguaro cacti, a potential food plant for lesser long-nosed bat in the early to mid-sulmner
range of the species, was recorded in the easternmost access road alignment. Of this total, 95 cacti would
be transplanted, 16 will be avoided, and 97 would be removed during project construction. Based on
current available aerial photography, SWTC estimated a population of 1,437 saguaros within a l06-acre



study area centered on the access road alignment at the east end of the project area in the lower foothills
of the Galiuro Mountains. Project construction would impact only 6.7% of the saguaros present in this
106-acre area. Although it is impossible to evaluate the significance of the loss of foraging habitat to
lesser long-nosed bat, the loss is considered insignificant, compared with the large amount of potential
foraging habitat available to lesser long-nosed bat regionally.

The proposed project would have "no effect" on individual lesser long-nosed bats. This detennination of
effect is based on the following: 1) the location of the project in that portion of the Arizona range
believed to be used from mid- to late summer when agaves (not saguaros) are the primary food source,
2) the distance of the project area from the nearest lesser long-nosed bat maternity roost (Old Mammon
Mine is located about 75 miles to the west), and 3) the absence of lesser long-nosed bat roost sites and
documented foraging records for the project area.
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1.0 INTRODUCTION

Southwest Transmission Cooperative, Inc. (SWTC) is requesting that the Bureau of Land Management
(BLM) enter into formal consultation with the U.S. Fish and Wildlife Service (USFWS), pursuant to
Section 7(a)(2) of the Endangered Species Act (ESA) of 1973, as amended, because the San Manuel
Interconnect Project, as proposed, would result in adverse impacts to approximately 0.56 acre of
designated Critical Habitat (hereafter "Critical Habitat") for southwestern willow flycatcher (SWF)
(Empidonax traillii extimus), a federally listed endangered species.

SWCA Environmental Consultants (SWCA) reviewed a list of threatened and endangered species for
Pinal County available from the USFWS website (USFWS 2008a). On the basis of this review,
discussions with USFWS, and correspondence with Arizona Game and Fish Department (AGFD), it was
determined that the only federally listed species with the potential to occur in the project area are SWF
and lesser long-nosed bat (LLNB) (Leptonycteris curasoae yerbabuenae).

The following biological assessment (BA) was prepared as part of ESA consultation for the proposed
federal action and to establish a foundation to support the requested Section 7 consultation for adverse
impacts to SWF Critical Habitat. The potential for the project to impact LLNB also is evaluated in the
BA. Section 2 of the BA is a detailed description of the proposed San Manuel Interconnect Project.
Section 3 is a description of the proposed federal actions. Section 4 is a discussion of the biology and
status of SWF and LLNB, which provides the basis for the analysis of impacts presented in Section 5.
Published and unpublished literature is provided in Section 6.

2.0 PROJECT DESCRIPTION

2.1 Project Location

The proposed San Manuel Interconnect Project is located in the San Pedro River valley near the town of
San Manuel in Pinal County, Arizona (Figure 1). The project originates at the existing Apache to Hayden
ll5-kv transmission line in the SW % of Section 12, Township 9 South, Range 17 East, extends through
Sections 13-15, 21, 22, and 28, Township 9 South, Range 17 East, and terminates at the San Manuel
Substation in Section 29, Township 9 South, Range 17 East (Figure 2).

2.2 Project History

SWTC is a rural electric cooperative that operates and maintains a 603-mile-long transmission system that
extends north and west from the southeastern part of Arizona at the Apache Generating Station in Cochise
County to the Bullhead City area along the Colorado River; There is rapid growth in the area of Pinal
County, which SWTC supports through delivery of electricity to one of its member systems, Trico
Electric Cooperative, Inc. (Trico). Trico needs to import and export power into the SWTC system to
support the increased loads in southeastern Pinal County. To provide (i.e., wheel) power to the Arizona
Public Service (APS) transmission system, it is necessary for SWTC to "tie in to" the existing APS 115-
kV system at the San Manuel Substation.

1
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Several SWTC and Trico substations are served from the APS 115-kV system. However, SWTC has only
one existing interconnection with APS: at the Westwing Substation, located in the Phoenix area.
The Westwing transmission path provides service to the majority of SWTC's remote Class A Members.
APS has indicated that their ability to wheel power from the Westwing Substation to southeastern Pinal
County is limited and may be constrained sometime in 2008. The proposed project provides a very
necessary second interconnection with APS to reduce the Westwing constraints. Additionally, the
interconnection at San Manuel Substation provides a direct transmission path from the Apache
Generating Station to southeastern Pinal County while using only a small portion of the APS l l5-kv
system as a wheeling path. Finally, the proposed project would also benefit APS under certain emergency
conditions by providing service to Bisbee and Douglas.

2.3 Existing Conditions

2.3.1 Project Area Terrain

The San Pedro River valley is typical of valleys in the Basin and Range physiographic province, which is
characterized by numerous mountain ranges that rise abruptly from broad valleys or basins. The project
area is located entirely on broad alluvial fan deposits that have been dissected by the San Pedro River and
by ephemeral drainages originating in the Galiuro and Santa Catalina mountains, located immediately east
and west of the project area, respectively. Elevations in the project area range from approximately
3,200 feet above mean sea level (amyl) at the existing San Manuel Substation to 2,500 feet amyl where the
project area crosses the San Pedro River. The elevation at the east end of the project area, near the
existing Apache to Hayden ll5-kv transmission line, is 2,950 feet amyl.

2.3.2 Surrounding Land Uses

East of River Road, the project would be on and adjacent to land administered by Arizona State Land
Department (ASLD) (Sections ll, 12, and 14) and BLM (Section 13). ASLD and BLM land in this area is
largely undeveloped, with the exception of the existing Apache to Hayden 115-kV line and associated
access roads, West of River Road, the project area is bordered by private property owned by BHP Copper
Inc. (BHP). BHP land includes former agricultural land between the main channel of the San Pedro River
and River Road, and land formerly used for copper processing facilities west of the San Pedro River
floodplain.

2.3.3 Project Area Vegetation

Portions of the project area have been disturbed by previous human activity associated with agriculture
and BHP copper processing. At the west end of the project area, the proposed transmission line would
follow a BHP maintenance road that runs between recently reclaimed tailings impoundments. Vegetation
in this area is limited to scattered velvet mesquite (Prosopis velutina), saltcellar (Tamarix sp.), desert
broom (Baccharis sarothroides), and Russian thistle (Salsola iberia). On the east side of the San Pedro
River, land formerly used for agriculture is now overgrown with small mesquites and silverleaf
nightshade (Solarium elaeagnifoliuml.

The natural vegetation communities in the project area are Sonoran Desertscrub (Arizona Upland
Subdivision) and Sonoran Riparian Scrubland (Brown 1994). These communities are described in detail
below.

Sonoran Desertscrub. The dominant plant species in the Sonoran Desertscrub community, which is
typical of the foothills of the Galiuro Mountains east of River Road and some undisturbed areas west of
the San Pedro River on BHP property, are little-leaf paloverde (Parkinsonia microphylla) and saguaro
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cactus (Carnegiea gigantean). Saguaros are relatively abundant in the foothills of the Galiuro Mountains at
the east end of the project area. Other common species in this plant community are velvet mesquite,
creosote bush (Larry tridentate), desert hackberry (Celtic Callida), catclaw acacia (Acacia greggii),
whitethorn acacia (A. constricts), canyon ragweed (Ambrosia am brosioides), and ocotillo (Fouquieria
splendors). Also present is a variety of cholera and prickly pear cacti (Opuntia app.).

Sonoran Riparian Scrubland. Sonoran Riparian Scrubland vegetation is associated with the San Pedro
River. Two vegetation series were identified within the Sonoran Riparian Scrubland community:
1) Cottonwood-Willow, and 2) Mesquite. The Cottonwood-Willow series is present as a narrow stringer
of vegetation along the main channel of the San Pedro River. Dominant species in this series include
Fremont cottonwood (Populus frem0nZii),Goodding willow (Salix gooddingii), and saltcellar. Additional
plant species found in the vicinity of San Pedro River include seepwillow (Baccharis salicifolia) and
desert broom. The main channel of the San Pedro River is incised several feet below the adj cent
floodplain terraces, the entire floodplain, including channel and adjacent terraces, is approximately
800 feet wide at the location at which it would be spanned by the transmission line. With the exception of
the former agricultural land described above, these river terraces support relatively dense woodlands of
velvet mesquite, the Maj rarity of which are approximately 25 feet tall. The mesquite woodland understory
supports little vegetation other than scattered graythorn (Ziziphus obtusifolia), whitethorn acacia, desert
hackberry, and annual forbs and grasses.

2.3.4 Existing Structures and Disturbances

Between River Road and the San Pedro River floodplain, the terrain is relatively flat former agricultural
land owned by BHP. The land is now overgrown with small mesquites and is not active for agriculture or
grazing. The western end of the project area, west of the San Pedro River floodplain, was formerly used
for copper processing. The processing site once included a mill, concentrator, and smelter, but all of these
facilities have been removed and the site is reclaimed. Remaining evidence of these facilities is now
limited to reclaimed slag disposal areas, reclaimed tailings impoundments, and offices and shops related
to ongoing reclamation efforts. There are several existing roads and utilities located in the project area,
These include

Apache to Hayden 115-kV transmission line and associated access roads,

Two APS 115-kV transmission lines,

APS San Manuel Substation;

APS 12.5-kV transmission line and access road,

46-kV yard and pump house,

River Road (a county-maintained, improved dirt road),

Mine access roads, slag disposal areas, reclaimed tailings impoundments, and offices and shops
associated with the BHP San Manuel plant site, and

The San Manuel Arizona Railroad, owned by BHP.

2.4 Proposed Action

The project would consist of the following components:

1. A 230-kV transmission line extending approximately 4.5 miles from the existing Apache to
Hayden 115-kV transmission line to the existing San Manuel Substation, and
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Approximately 1.69 miles (8,910 feet) of new access roads.

The proposed new transmission line will be a double-circuit 230-kV line (using 230-kV post insulators)
initially energized at 115 kg. The line will use davit arm construction and will be supported by self-
weathering steel monopole structures that are approximately l15 feet tall (Figure 3). A total of 17
structures will be required to complete the line. In order to connect to the San Manuel Substation, SWTC
will acquire two bays from APS. In addition, along approximately 3 miles of the 4.5-mile-long
transmission line (from the pump house to the San Manuel Substation, all on BHP property on the west
side of the San Pedro River), SWTC will hang an additional 46-kV line on the new structures. SWTC will
remove and dispose of the existing BHP 46-kV line following installation of the new 46-kV line.
Installation of the new 230-kV transmission line will require a 100-foot-wide right-of-way (ROW) across
ASLD, BLM, and BHP lands.

Three access roads will be required for prob et construction and future maintenance. At the east end of the
project area, a 7,560-foot-long access road will be constructed to link the existing Apache to Hayden 115-
kV transmission line, located in the foothills of the Galiuro Mountains, with River Road. The disturbance
footprint associated with this road will vary in width from 14 to 50 feet, depending on the terrain.
The remaining two road segments will be located west of River Road in mesquite woodland. These roads
will be 14 feet wide, with an additional 5-foot-wide buffer on either side where vegetation will be
manually trirmned. The access road on the east side of the San Pedro River, which will measure
approximately 500 feet long, will provide access from River Road to an existing BHP farm road.
The road on the west side of the San Pedro River, which will be approximately 1,000 feet long, will
provide access to an existing BHP mine road from a transmission structure located east of the main
channel of the San Pedro River. The locations of the access roads are shown in Figure 4. A cross section
showing the extent of proposed mechanical and manual vegetation clearing along the westernmost access
road is provided in Figure 5.

2.4.1 Measures to Avoid, Minimize, and Mitigate for Impacts

Southwestern Willow Flycatcher. SWTC has made significant efforts to minimize adverse impacts to
SWF Critical Habitat resulting from the proposed action. During initial planning, SWTC overlaid SWF
Critical Habitat boundaries, available from the USFWS Critical Habitat Decision Support System
(USFWS 2008b), on a recent aerial photograph of the project area. SWTC then sited transmission line
structures and access roads in order to avoid and minimize impacts to Critical Habitat. The aerial map,
with Critical Habitat boundaries and project infrastructure, was provided to Jason Douglas, USFWS,
during an informal project meeting at the SWCA Tucson office on February 20, 2008. Photographs of
Critical Habitat in the project area also were made available at the meeting (Appendix A).

During the meeting, SWCA and SWTC characterized the Maj rarity of Critical Habitat in the project area
as mesquite woodland on old river terraces located well above the main channel of the San Pedro River.
It was determined following discussion that the majority of this mesquite woodland is unlikely to provide
the essential life cycle needs of SWF (i.e., areas on which are found the primary constituent elements
(PCEs), as defined at 50 Code of Federal Regulations (CFR) 424.l2(b)). According to USFWS
(2005:60893), "Areas that do not contain the PCEs within the boundaries of critical habitat are not
considered to be critical habitat and thus, actions in those areas would not trigger consultation unless they
affected adjacent critical habitat." SWF PCEs are listed in Section 4.1.5. During the February 20 meeting,
USFWS and SWTC re-examined the aerial photograph and agreed in principal on boundaries that appear
to reflect more accurately the area required by SWF to satisfy essential life-cycle needs.

2.
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Figure 5. Cross-section showing proposed vegetation impacts along the westernmost access road in the
San Pedro floodplain.

Following the meeting, SWTC prepared a map depicting both Critical Habitat, as designated by USFWS,
and a newly delineated area within Critical Habitat based on the discussion referenced above (see Figure
4). The newly delineated area excludes the majority of mesquite woodland in the project area, SWTC
retained on the map a 150-foot-wide buffer of mesquite woodland on the south side of the San Pedro
River because there is unpublished literature documenting occasional SWF use of this vegetation type
when it is immediately adjacent to "traditional" nesting habitats, such as willow (see Section 4.l.4).
In this BA, calculations of direct impact (i.e., acres) are provided for both Critical Habitat and this newly
delineated area. The mesquite woodland excluded from the newly delineated area depicted in Figure 4
does not in the opinion of SWTC and SWCA exhibit the following features: 1) the riparian plant species
needed for breeding, foraging, and shelter for breeding, non-breeding, territorial, migrating, and
dispersing flycatchers, 2) the variety of structural vegetation features targeted for nest placement,
3) the range of more generalized riparian habitat used for migrating, foraging, dispersing, and non-
breeding SWFs; and 4) SWF food requirements. In addition, the majority of mesquite woodland in the
project area does not exhibit the river hydrology and geomorphology, groundwater, surface water,
channel-floodplain connectivity, overbank flooding, hydrologic regime, fine sediments, moist soils,
microclimate, and other processes such as erosion, precipitation, drought, humidity, etc., that are
considered important for the presence, development, location, abundance, growth, regeneration,
suitability, and maintenance of the vegetation and insects.

In addition to the project design considerations described above, SWTC has adopted a variety of
additional measures discussed at the meeting with USFWS to avoid and minimize potential impacts to
SWF and SWF Critical Habitat. These measures include the following: 1) prevent unauthorized off-road
vehicle access to Critical Habitat by installing locked Gates on new access roads, 2) conduct all
construction activities within the San Pedro River floodplain between September l and April 15, the non-
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breeding season for SWF, 3) continue to conduct "project-related" clearance surveys for SWF (see
USFWS 2000), 4) avoid changes to river morphology by siring roads outside the main channel of the San
Pedro River and by using a cement base and small disturbance footprint for the installation of the
transmission structure near the main channel, and 5) manually cony the conductor wire across the San
Pedro River during project construction.

Lesser Long-nosed Bat. SWTC also has made significant efforts to minimize impacts to LLNB habitat
in the project area. The densest saguaro concentrations in the project area are on the southwest-facing
foothills of the Galiuro Mountains. SWTC originally considered two major alternatives for access road
construction in the foothills of the Galiuro Mountains between the Apache to Hayden 115-kV
transmission line and River Road: the Clark Wash alternative and the southern alternative. The Clark
Wash alternative, located approximately 0.5 mile north of the southern alternative, was eliminated for the
following reasons: 1) structures would need to be located in the Clark Wash drainage, a potentially
jurisdictional water of the U.S., 2) there are several archaeological sites along the Clark Wash drainage,
and 3) this alternative would be more costly because it would require two angle structures (each
redirecting the line approximately 90 degrees) and a greater total number of structures due to its greater
length.

The southern alternative was chosen as the only practicable route for the access road. SWTC originally
envisioned that disturbance limits of 100 feet would be required due to engineering challenges associated
with the steep terrain in the area. However, after examining the alignment in the field, SWTC determined
that the large number of saguaro cacti adversely impacted by a disturbance footprint of this width would
be unacceptable. SWTC therefore redesigned the access road to reduce disturbance limits to 50 feet or
less and, on the basis of aerial photography, shifted the road alignment in order to avoid the greatest
saguaro concentrations.

The new access road alignment was surveyed for saguaro cacti on April 24 and 25, 2008, by an SWCA
biologist. A handheld Trimble Navigation Geo XT global positioning system (GPS) data recorder was
used to map the locations of all saguaros in the 50-foot-wide alignment, which had been staked by SWTC
prior to the field visit. Data recorded for each cactus included the height of the main stem, number of
arms, total linear feet (including arms), and general viability (health),

Following the survey, SWTC created a series of maps showing the following: 1) the locations of saguaro
cacti within the disturbance footprints of the original and new access road alignments (Figure 6),
2) the locations of saguaro cacti by size class (>5 feet tall and <5 feet tall), including those that would be
avoided (based on field survey), within the new access road alignment (Figure 7); and 3) the locations of
saguaro cacti within a study area that includes the new access road alignment and surrounding area
(Figure 8).

The aforementioned maps and associated saguaro density information were provided to Douglas and
Scott Richardson, USFWS, at the USFWS Tucson office during a second informal project meeting on
May 7, 2008. Following discussions with USFWS, SWTC adopted the following additional measures to
mitigate potential impacts to LLNB and LLNB habitat: 1) provide a monitor during road construction to
avoid unnecessary impacts to saguaros, 2) pay an in-lieu fee to AGFD for future research benefiting
LLNB; and 3) transplant along the road alignment all saguaros S5 feet tall that are impacted by the
project. It was decided during the meeting that the in-lieu fee would be paid upfront (prior to road
construction) and the fee amount would be based on the stumpage value (calculated according to ASLD
guidelines) of all saguaros that would be impacted by the project. According to information collected
during the field survey, SWTC would impact 2,839.5 linear feet of saguaro at a stumpage value of $3.00
per linear foot, for a total of $8,518.50, payable to AGFD. AGFD prepared a letter providing assurances
that the in-lieu funds can be accepted by AGFD and that the funds will be used for future research
benefiting LLNB (Appendix B).
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3.0 FEDERAL ACTION

In order to construct the transmission line between the existing Apache to Hayden 1 l5-kv line and the
San Manuel Substation, SWTC is applying to the BLM for a ROW grant in the Tucson Field Office
management area. The ROW grant application is for a 100-foot-wide ROW for transmission line and
access road construction across approximately 360 feet of BLM land in Section 13, Township 9 South,
Range 17 East. In addition, the project would be constructed with federal funds provided by the Rural
Utilities Service, an agency of the U.S. Department of Agriculture. BLM, as the lead federal agency for
the consultation, is required to assess the impacts of the proposed action to species listed or proposed for
listing under the ESA.

4.0 BIOLOGY AND STATUS OF SOUTHWESTERN WILLOW
FLYCATCHER AND LESSER LONG-NOSED BAT

4.1 Southwestern willow Flycatcher

4. 1. 1 History of Listing and Critical Habitat Designation

SWF was listed as endangered, without Critical Habitat, on February 27, 1995 (USFWS l995). Critical
Habitat was later designated on July 22, 1997 (USFWS l 997a), and a correction notice was published in
the Federal Register on August 20, 1997, to clarify the lateral extent of the designation (USFWS l997b).
On May ll, 2001, the 10th Circuit Court of Appeals set aside Critical Habitat in those states under the
10th Circuit Court's jurisdiction (New Mexico). USFWS decided to set aside Critical Habitat in all other
states (California and Arizona) until it could re-assess the economic analysis. On October 19, 2005, the
USFWS re-designated Critical Habitat for SWF (USFWS 2005). A total of 737 river miles across
southern California, Arizona, New Mexico, southern Nevada, and southern Utah was included in the final
designation. The lateral extent of Critical Habitat includes areas within the 100-year floodplain.

A final recovery plan for the SWF was released to the public in March 2003 (USFWS 2002). The plan
describes the reasons for endangennent and the current status of SWF, addresses important recovery
actions, includes detailed issue papers on management issues, and provides recovery goals. Recovery is
achieved by reaching numerical and habitat related goals for specific management units established
throughout the subspecies range and by establishing long-term conservation plans (USFWS 2002).
The project area is located in the Middle Gila-San Pedro Management Unit of the Gila Recovery Unit
(USFWS 2002).

4.1.2 Taxonomy

SWF is one of four subspecies of the willow flycatcher currently recognized (Hubbard 1987, Unitt 1987),
although Browning (1993) proposes a fifth subspecies (E, 1. eampeslris) in the central and Midwestern
U.S. The willow flycatcher subspecies are distinguished primarily by subtle differences in color and
morphology and by habitat use. The southwestern subspecies E. z. extimus was described by Phillips
(1948), and its taxonomic status has been accepted by most authors. Recent research (Paxton 2000)
concluded that E. r. extimus is genetically distinct from the other willow flycatcher subspecies.

4.1.3 Reasons for Endangerment

Reasons for the decline of SWF have been attributed primarily to loss, modification, and fragmentation of
riparian breeding habitat, along with a variety of other factors, including loss of wintering habitat and
brood parasitism by the brown-headed cowbird (Molothrus aler) (McCartney et al. 1998, Sogge et al.
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1997). Habitat loss and degradation are caused by a variety of factors, including 1) urban, recreational,
and agricultural development, 2) water diversion and groundwater pumping, 3) river channelization,
4) darn construction, 5) livestock grazing, and 6) fire. Fire is an increasing threat to willow flycatcher
habitat (Paxton et al. 1996), especially in monotypic saltcellar vegetation (DeLoach 1991) and where
water diversions or groundwater pumping desiccates riparian vegetation (Sogge et al. 1997). Feeding sites
for cowbirds are enhanced by the presence of livestock and range improvements, such as water tanks and
corrals, agriculture, urban areas, golf courses, bird feeders, and trash areas. When coupled with habitat
fragmentation, proximity of these feeding areas to flycatcher breeding habitat may lead to an increase in
cowbird parasitism of flycatcher nests.

4.1.4 Habitat

SWF breeds in dense riparian habitats from sea level in California to approximately 8,500 feet amyl in
Arizona and southwestern Colorado. Nesting occurs primarily in Geyer willow (Salix geyeriana), coyote
willow (Salix exigua), Goodding willow, boulder (Acer Segundo), saltcellar, Russian olive (Elaeagnus
angustifolia), and live oak (Quereus agrffolia). Other plant species less commonly used for nesting
include: buttonbush (Cephalanthus sp.), black twinberry (Lonicem involucrate), cottonwood (Populus
app.), white alder (Alfas rhombi folia), blackberry (Rubes ursinus), stinging nettle (Urtica app.), and
mesquite (Prosopis sp.). Based on the diversity of plant species and complexity of habitat structure, four
basic habitat types are described for SWF: monotypic willow, monotypic exotic, native broadleaf
dominated, and mixed native/exotic (Sogge et al. 1997).

Saltcedar is an important component of the nesting and foraging habitat of SWF in Arizona and other
parts of its range. In 2001 in Arizona, 323 of the 404 (80%) known flycatcher nests (in 346 territories)
were placed in saltcellar (Smith et al. 2002). Saltcedar was once believed by some to be a lower-quality
habitat type than native vegetation, however, comparisons of reproductive performance (USFWS 2002),
prey populations (Durst 2004), and physiological conditions (Owen and Sogge 2002) of flycatchers
breeding in native and exotic vegetation have demonstrated no difference between the two (Sogge et al.
2005).

Mesquite has been used as a nesting substrate by SWF. At Cook's Lake Cienega, Arizona, SWF nested in
mesquite annually from 2004-2006 (Graber et. al. 2007). Mesquite use at Cook's Lake was restricted to
young mesquites located immediately adjacent to "traditional" SWF nesting habitat, which consists of
buttonbush, cottonwood, willow, and ash (A. Graber, SWCA, personal communication February 27,
2008). Also, in SWF nesting habitat upstream of the San Manuel Interconnect Project area, SWF were
observed foraging in mesquite woodland located immediately adj cent to occupied nesting habitat in
willows (A. Graber, SWCA, personal communication February 27, 2008). There is no evidence that
supports SWF use of mesquite woodland away from more traditional occupied nesting sites.

Open water, cienegas, marshy seeps, or saturated soil are typically in the vicinity of flycatcher territories
and nests, and flycatchers sometimes nest in areas where nesting substrates are in standing water
(Maynard 1995, Sierra et al. 1995, 1997). However, hydrological conditions at a particular site can vary
considerably in Arizona within and between years. At some locations, particularly during drier years,
water or saturated soil is only present early in the breeding season (i.e., May and part of June). However,
the total absence of water or visibly saturated soil has been documented at several occupied sites where
the river channel has been modified (e.g., pilot channels have been created), where subsurface flows have
been modified (e.g., agricultural runoff), or as a result of changes in river channel configuration after
flood events (Spencer et al. 1996).

The habitat of SWF is dynamic and can change rapidly in suitability for a variety of reasons, including
changes in vegetation conditions resulting from natural vegetation succession, establishment of saltcellar
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habitat, and changes in river channel location and floodplain width (Finch and Stoleson 2000). Over-
mature or young habitat not suitable for nesting can be occupied and used for foraging and shelter by
migrating, breeding, dispersing, or non-territorial flycatchers (Cardinal and Paxton 2005, McLeod et al,
2005). That same habitat may subsequently grow into nesting habitat.

4. 1.5 Primary Constituent Elements of Southwestern Willow Flycatcher
Critical Habitat

Critical Habitat is defined, in part, as areas occupied by the species at the time of listing and containing
those physical and biological features (PCEs) that are essential to the conservation of the species and that
may require special management considerations or protection (USFWS 2005). PCEs for SWF are listed
below (USFWS 2005):

Riparian habitat in a dynamic successional riverine environment (for nesting, foraging, migration,
dispersal, and shelter) that comprises

Trees and shrubs that include, but are not limited to, willow species, box elder, saltcellar,
Russian olive, cottonwood, stinging nettle, alder, ash, poison hemlock, blackberry, oak,
rose, false indigo, Pacific poison ivy, grape, Virginia creeper, Siberian elm, and walnut.

Dense riparian vegetation with thickets of trees and shrubs ranging in height from 2 to 30
m (6-98 feet). Lower-stature thickets (2-4 m, or 6~13 feet tall) are found at higher
elevation riparian forests, and tall-stature thickets are found at middle- and lower-
elevation riparian forests,

Areas of dense riparian foliage at least from the ground level up to approximately 4 m (13
feet) aboveground or dense foliage only at the shrub level, or as a low, dense tree canopy,

Sites for nesting that contain a dense tree and/or shrub canopy (the amount of cover
provided by tree and shrub branches measured from the ground) (i.e., a tree or shrub
canopy with densities ranging from 50%100%), or

Dense patches of riparian forests that are interspersed with small openings of open water
or marsh, or shorter/sparser vegetation that creates a mosaic that is not uniformly dense.
Patch size may be as small as 0.1 hectare (0.25 acre) or as large as 70 hectare (175 acres).

A variety of insect prey populations found within or adjacent to riparian floodplains or moist
environments, including flying ants, wasps, and bees, dragonflies, flies; true bugs, beetles;
butterflies/moths and caterpillars, and spittlebugs.

River features that help develop and maintain these PCEs include broad floodplains, water, saturated soil,
hydrologic regimes, elevated groundwater, fine sediments, etc. (USFWS 2005).

4.1.6 Breeding Biology

Throughout its range, SWF arrives on the breeding grounds in late April and May (Maynard 1995,
Muiznieks et al. 1994, Sierra et al. 1995, 1997, Sogge and Tibbitts 1992, 1994, Soggy et al. 1993).
Nesting begins in late May and early June and young fledge from late June through mid-August (Brown
1988a, l988b, Whitfield 1990, 1994). Typically, one brood is raised per year, but birds have been
documented raising two broods in a single season and re-nesting after a failure (Whitfield 1994, Whitfield
and Strong 1995).

4.1.7 Rangewide Distribution and Abundance

SWF breeds in the southwestern U.S. and migrates to Mexico, Central America, and possibly northern
South America during the non-breeding season (Howell and Webb 1995, Phillies 1948). The historical

2.

1.

b.

c.

d.

a.

e.
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breeding range included southern California, Arizona, New Mexico, western Texas, southwestern
Colorado, southern Utah, extreme southern Nevada, and extreme northwestern Mexico (Sonora and Baja)
(Unitt 1987).

The estimated range-wide population of SWF is 500 to 1,000 pairs (Unitt 1987). Since 1993, 133 sites
once known to have nesting flycatchers are no longer presently occupied by breeding birds (Durst et al.
2006). From 1993 to 2005, there were 275 known SWF breeding sites (all sites where a resident
flycatcher had been detected) and an estimated 1,214 territories in California, Nevada, Arizona, Utah,
New Mexico, and Colorado (Durst et al. 2006). It is difficult to determine the total number of flycatcher
territories since not all sites are surveyed annually. Also, sampling errors bias population estimates (e.g.,
incomplete survey effort, double-counting males/females, composite tabulation methodology, natural
population fluctuation, and random events), and it is likely that the total breeding population of SWF
fluctuates. Although SWF numbers have increased since the bird was listed, after nearly a decade of
intensive surveys, the current numbers barely exceed the upper limit of the 1987 estimate of Unitt (1987).
About 50% of the 1,214 territories currently estimated throughout the range of the subspecies are located
at four general locations (Cliff-Gila valley and Middle Rio Grande, New Mexico, and Roosevelt Lake and
San Pedro-Gila river confluence, Arizona).

The survival and recovery of SWF appears to be dependent on populations that are distributed fairly close
together throughout the range (USFWS 2002). SWF are believed to function as a group of meta-
populations (USFWS 2002). In Arizona, AGFD has documented frequent between-year movements
within and between study areas (Graber et al. 2007).

4. 1.8 Arizona Distribution and Abundance

Historical records for Arizona indicate that the former range of SWF included portions of all major river
systems (Colorado, Salt, Verde, Gila, Santa Cruz, and San Pedro) and major tributaries, such as the Little
Colorado River and headwaters, and the White River. Units (1987) concluded that "probably the steepest
decline in the population level of Et. extimus has occurred in Arizona."

The results of SWF surveys conducted by AGFD in 2005 and 2006 are provided below. In 2005, 483
territories were known from 47 sites along 15 drainages (English et al. 2006). The lowest elevation where
territorial pairs were detected in 2005 was 459 feet amyl along the Lower Colorado River, the highest
elevation was near Hereford Bridge along the upper San Pedro River (4, l50 feet amyl). In 2006, there
were 351 flycatcher territories, with 276 pairs documented at 39 sites (the remaining 75 territories were
classified as lone males, although undetected mates may have been present) (Graber et al. 2007).

In 2005, the largest concentrations of breeding willow flycatchers in Arizona were at the following
locations: near the San Pedro-Gila river confluence; at the Salt River and Tonto Creek inflows to
Roosevelt Lake, Big Sandy River, Wikieup, Gila River, Sanford area; Verde River, Horseshoe Lake,
Topock Marsh on the Lower Colorado River, and Alamo lake on the Bill Williams River (includes lower
Santa Maria and Big Sandy river sites) (English et al. 2006). Combined, Roosevelt Lake and the San
Pedro-Gila river confluence made up 70% (338 of the 483 territories) of the documented records in
Arizona in 2005. In 2006, the major concentrations at low elevations occurred at the Roosevelt Lake
complex (Salt River study area and Tonto Creek study area), the San Pedro-Gila river complex (San
Pedro River study area and Gila River study area), and the Gila-Safford area (Graber et al. 2007). During
the 2006 survey effort, 70% of all documented flycatcher territories were concentrated in three areas of
the state: the Roosevelt Lake complex (3 l%), the San Pedro River/Gila River complex (20%), and the
Gila-Safford area (l9%).
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While SWF numbers increased significantly in Arizona from 1996 to 2006 (145-351 territories), the 2006
survey effort documented a11 11% statewide decline in territories compared with 2005 (483~351). The
largest "actual" decline in flycatcher territories during that period was at the Roosevelt Lake complex.

The distribution of flycatchers throughout the state has changed little. Since listing, the majority of known
SWF territories in Arizona have been at two locations, Roosevelt Lake and the San Pedro-Gila river
confluence. Consequently, population stability in Arizona is believed to be largely dependent on the
presence of these two large populations, and catastrophic events at one of these locations could greatly
change the status and long-term survival of SWF.

4.1.9 Status and Distribution in the Project Area

AGFD has for several years surveyed and monitored three SWF study areas in Arizona: the Salt River
study area and Tonto Creek study area at Roosevelt Lake and the Winkelman study area (English et al.
2006). The proposed project is located in the Winkelman study area, which includes approximately
53 miles of riverine habitat along the San Pedro and Gila rivers (English et al. 2006). Along the San Pedro
River, the study area stretches from Bingham Cienega downstream to the Gila River confluence.

Within the Winkelman study area, AGFD identified several specific survey areas. The proposed project is
in the San Manuel Crossing survey area, which for many years had the largest concentration of SWF in
the Winkelman study area. The San Manuel Crossing survey area, which is about 9 miles long, begins
about 3.2 miles upstream (south) of the San Manuel project area and extends approximately 5.8 miles
downstream (north) of the project area, the Catalina Wash survey area begins approximately 0.5 mile
upstream (south) of the San Manuel Crossing survey area.

The San Manuel Crossing survey area was surveyed almost annually by AGFD from 1993 to 2005 .
In 2006, AGFD did not conduct surveys anywhere along the San Pedro River because their funding
agency, Bureau of Reclamation (Reclamation), had satisfied ESA Section 7 commitments (Graber et al.
2007). In 2006 and 2007, Reclamation, Salt River Project, and The Nature Conservancy surveyed select
sites on the San Pedro River (including Catalina Wash), but not San Manuel Crossing. However, the area
addressed in this BA was surveyed for SWF by WestLand Resources, Inc, (WestLand), in 2007 and 2008
(WestLand 2007, 2008) on behalf of svc.

No territorial SWF have been reported within 2 miles of the San Manuel project area during any of these
previous surveys. The territory closest to the proposed transmission line alignment was located
approximately 2.14 miles upstream in 2005 (English et al. 2006; A. Graber, SWCA, personal
communication February 2 l, 2008). Two successful nests were recorded in this territory that year.
The closest site downstream of the proposed transmission line alignment was near the Arivaipa Creek-San
Pedro River confluence, a distance of approximately 13 miles, in 2005 (English et al. 2006; A. Graber,
SWCA, personal communication February 21, 2008), SWF nest site and resident locations upstream of
the project area are depicted in Figure 9. Survey results for the San Manuel Crossing and Catalina Wash
survey areas are provided in Tables l and 2, respectively.

Vegetation density and structure immediately adj agent to the main channel of the San Pedro River is not
currently considered suitable for SWF nesting. Although Fremont cottonwood, Goodding willow, and
saltcellar are all present within the alignment, only saltcellar is abundant, cottonwoods and willows are
widely spaced.

18



so .*
-nu r

1

LE
G \ .

:ml

"4
- u

3

I
I'X

... \ .14*u

\ x
F*a

* I
I

P/
.

*4 I
Ur

. _..
r

\_ r
1 I a

s 3as1

*s
0Q

o-0*Q
o

»**»*O ..4
. ,¢
00

o04
*o

i9 '
l

r
J '

4
4'£.

*.

9- -p

» *
a *4-4

` \
i

»-, .* -....- ¢....-._.4 ...n._-...1.'J ..~r
. 4

..&*`
4."au oF

r w ,¢'A

*41 »* E *

4 3
J*

.' l a. 4
pa

an
*r

5
i
\*. .

r I

q
»'*04°,»§_

r o. 0
4* .¢**

5I
Iut-

4-
s

1 1

"'\
H..

'x91*
S.

*  .- v444484
A

N - y »-n r

I a
'a

I 1 " w4

=

.
A

'M
s o . .

=, ,.;*: .g . i i

.1 Sn-
x

L nueas

. 9
L i
4

."z. 4 '
<

c  my 3
t *g an n-

*vi -
. U•

ggém

+2

1<§4l:

" v . < i . ¢ 3.*4».- ..I

M

241 ,4
4

J

11
.~.k I -3' s

\
1

I
*

; I N an m l
I

lvn 4 4
14

' 4 -
' i 4+

4.x.a L 3
.

.|.

*Fm

3'
4 *

4l .1`W*
•

44'H 4
4
r

+18.=1~I
M

.

•

;
41 j4

¢-*-4 1-ir

. J

. e

»

?

4 f»M 4
u

a n KI 4'94 I
:*~rj`

>

3».\ .Ur
l*\\_¥*

\ l
r

F 1
7 "1Q

~**¢"\é"1 32*
' E

J
a

,o,¢
0° .*o

o*0o
4° '

0°,go .
¢*

1 313xi, \
,8

:=

'w .18. .J an

g

*

* J *

Fe R\
\ 'X* .

a iv;n»»..,"r 1n y
ft J t

vs
8;

11 !\(.mu¢* 1
kan " i z "L .L -myw

1

g

*I

¢ I
s .s.°~---

x 11i
l

. a

g
*w
'i.

\
r.I 4- I I2

vv.  _ .

-4~_
fr r

a J
11-

sm 4
4.

h 4~¢*"
*.

38" 51"
g. - re

¢ *¢ -1 L,I
. a

[14 .
M x

._*_ g

I
L 71 1lae ¢

Ur

L.,-...f
. 1 k

.-

* L pa FILE 13793 PLmxd
- . ,11

Legend

I'll New SVVTC Tlansmlssion Line

• New/Resndent Locations
poor to 2005

2005 Nest/Resadent Locations•

- -  F l yc a tc he r  S u rvey She
(General Location ofShe)

0 0 25 OF 8
Mules

0 0 25 0 5 1
»<llometers

4
\
I

Protect NO 13795
Scale 1 80000
Base Map USGS7 s' Tcpographxc Map
Quadrangles Clark Ranch and
Peppersauce Wash, AZ
UTM Zme 12, NAD83, Meters
DATE 2rz11200a

I

SWCA
ENVIIONMENTAL rousuunnrs

515 College Dive
Durango Colorado 81301

Phone 9703858568
Fax 970 385 1938

vs/uvswca com
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Table 1. Number of Flycatchers by Year at the San Manuel Crossing Survey Area, San Manuel
Interconnect Project, Pinal County, Arizona

Pairs Migrants

52

55

30

4

0

0

0

0

0

1

3

1

2

0

0

0

1

0

0

Survey Site

San Manuel Crossing

San Manuel Crossing

San Manuel Crossing

San Manuel Crossing

San Manuel Crossing

San Manuel Crossing

San Manuel Crossing

San Manuel Crossing

San Manuel Crossing

San Manuel Crossing

Year

2005

2004

2003

2002

2000

1999

1998

1996

1994

1993

Residents

107

114

65

11

0
0  _

0
0  -

0
0  _

Territories

55

59

35

7

0

0

0

0

0

0 0

Nests

67

83

43

3

0

0

0

0

0

0

Table 2. Number of Flycatchers by Year at the Catalina Wash Survey Area, San Manuel Interconnect
Project, Pinal County, Arizona

Residents

5

Pairs Migrants

7

12

25

5

4

Territories

3
4 _

6 ....

13
3  ,

2
0 _

0
0 ...

0 ....

2

3

6

12

3

2

0

0

0

0

Nests

1
1,

8

12-

3

2

0

0

- 0

0

0

1

1

0

0

0

1

0

0

0

Survey Site Year

Catalina Wash 2006*

Catalina Wash 2005

Catalina Wash 2004

Catalina Wash 2003

Catalina Wash 2002

Catalina Wash 2001

Catalina Wash 2000

Catalina Wash 1999

Catalina Wash 1998

Catalina Wash 1993

*Surveyed by Reclamation in zoos.

0

0

0

0

4.2 Lesser Long-nosed Bat

4.2.1 History of Listing and Critical Habitat Designation

LLNB was listed as endangered in 1988 (USFWS 1988). No Critical Habitat has been designated for this
species. A recovery plan was completed in 1997 (USFWS 1997a). The recovery plan states that LLNB
will be considered for delisting when three major maternity roosts and two post-maternity roosts in the
United States and three maternity roosts in Mexico have remained stable or increased in size for at least
five years, following the approval of the recovery plan. Following a 5-year review of the status of LLNB
USFWS determined that while LLNB populations do not currently meet the definition of "endangered
the protection afforded by the ESA is warranted due to ongoing vulnerabilities of key roost sites (USFWS
2007)



4.2.2 Taxonomy

,

LLNB was originally listed as Leptoynycteris sanborn, Sanborn's long-nosed bat (USFWS 1988).
Wilkinson and Fleming (1995, 1996) support the classification of this bat as Leptonycteris curasoae.
They further define two subspecies, L. c. curasoae (found in the southern portion of the range) and L. c.
yerbabuenae (found in the northern portion of the range). Some researchers support the raising off. c.
yerbabuenae to specific status as Leptonycteris _verbabuenae (Cole and Wilson 2006). However, USFWS
currently classifies the listed entity as Leptonycteris c. yerbabuenae. Information gathered during the 5-
year status review indicates that additional investigation into the taxonomy of the LLNB is warranted
(USFWS 2007).

4.2.3 Threats and Limiting Factors

Loss of roost and foraging habitat, as well as direct taking of individual bats during animal control
programs, particularly in Mexico, have contributed to the current endangered status of the species.
The following threat overview is adapted from the LLNB 5-year status review (USFWS 2007).

Roost Disturbance. The primary threat to LLNB is roost-site disturbance or loss. The colonial roosting
behavior of this species, where a high percentage of the population can congregate at a limited number of
roost sites, increases the risk of significant declines or extinction.

Recreation. Caves and mines continue to attract recreational users interested in exploring these features.
While no specific incidences of recreation-related disturbance at LLNB roosts have been documented,
this threat continues to be an issue. Disturbance from pedestrian traffic is believed to have resulted in the
abandonment of the Bluebird roost on Cabeza Prieta National Wildlife Refuge in three out of the past five
years. Therefore, disturbance from recreational users could also cause roost abandonment. Increased
urbanization in proximity to many LLNB roosts in southeastern Arizona will likely result in increased
recreational use and increased disturbance to LLNB roosts.

Forage Availability. Although LLNB has the ability to forage over long distances to obtain resources
when they are scarce, research has shown that when forage resources are adequate and long movements
are not necessary, LLNBs forage as close to their roost sites as possible (Homer et al. 1998, Obey and
Steidl 2004, Ober et al. 2005). This foraging strategy emphasizes the importance of maintaining food
resources close to roost sites. However, foraging studies have also shown that LLNB will fly long
distances to forage even when forage resources are available closer to roost sites, suggesting that further
investigation into the foraging behavior of this species is needed. Impacts to forage availability include
drought, fire, grazing, and urban development.

4.2.4 Habitat

In the United States, LLNB habitat can be broadly characterized as desert grassland and scrubland to the
oak transition zone. Preferred plant communities are paloverde-saguaro, semidesert grassland, and oak
woodland. A suitable day roost, typically a cave or mine, is probably the most important habitat
requirement, however, potentially suitable roosts must be within reasonable foraging distances of
sufficient amounts of required foods (USFWS l997c). Foods of LLNB include the nectar and pollen of
particulate agave flowers and the nectar, pollen, and fruit produced by columnar cacti. In Arizona, four
species of agave and two cacti are the main food plants (Hayward and Cockrum 1971, Wilson 1985).
The agaves include Palmer's agave (Agave palmers),Pa1°ry'sagave (A. parrjyi), desert agave (A. deserts),
and amole (A. schott), although anole is considered to be an incidental food source. Cacti used by LLNB
include saguaro cactus and organ pipe cactus (Stenocereus thurber). Concentrations of food resources are
patchily distributed, and the nectar of each plant species is available only seasonally. Cactus flowers and
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fruits are available during the spring and early summer, while blooming agaves are available through the
summer, primarily from July through early October, although Pane's agave and amole bloom earlier.
A summary of available literature suggests that LLNB are probably dependent on agaves as a food source
from mid- to late summer (Bamitz 2002). Columnar cacti occur in lower elevation areas of the Sonoran
Desert region, and particulate agaves are found primarily in higher elevation areas, such as desert
grasslands, scrublands, and habitats in the mountains.

LLNB is known to fly long distances from roost sites to foraging sites. Night flights from maternity
colonies to flowering columnar cacti have been documented in Arizona at 15 miles, and in Mexico at
25 miles and 38 miles (see USFWS 2007). Horner et al. (1990) found that LLNB commuted 30 to 36
miles round-trip between an island maternity roost and the mainland in Sonora, the authors suggested
these bats regularly flew at least 47 miles each night. LLNB has been observed feeding at hummingbird
feeders many miles from the closest potential roost site (see USFWS 2007), including during the winter in
Tucson (Sid fer and Houser 1990).

Ober et al. (2000) reported that LLNB retuned to foraging areas on consecutive nights and observed that
changes in core use areas tended to coincide with the conclusion of nectar production in the original area.
LLNB visitation rates to individual agave plants increased as the number of flowering umbels per plant
increased, it was higher at plants where blooming had progressed to mid-inflorescence and decreased
again as blooming moved to the top of plants. Peak visitation occurred at 21 :00, which is when agave
nectar production was the highest. Therefore, foraging areas experiencing regular, ongoing use, based on
nectar and pollen production, may be of particular importance to LLNB. Ober et al. calculated that a
population of 100,000 bats would need an average density of 0.39 flowering plants per acre over a
1,456-square-mile foraging area surrounding a roost. They concluded that density over a broad area is
probably less of a determinant than the spacing of food plant populations and the density of flowering
plants within those populations.

There is evidence suggesting that LLNB selects areas with evidence of high resource abundance in
previous years (old floral stalks), suggesting site fidelity to agave stands (Ober et al. 2000). The seasonal
dietary specialization of LLNB implies that a reduction in or further fragmentation of agave populations
could have serious effects on bat behavior, forcing them to commute farther, roost in suboptimal
situations, or compete with one another for food at remaining plants. It is suggested that these effects
would be especially evident during years of low flower production, when energy expended by bats is
appreciably higher.

4.2.5 Breeding Biology

In Arizona, LLNB roosts are occupied from April to as late as early November (Cockrum and Petryszyn
1991; Slauson 1999, 2000), although, as mentioned previously, the species has been recorded in winter at
hummingbird feeders in Tucson (Sid fer and Houser 1990). In spring, adult females, most of which are
pregnant, arrive in Arizona and gather into maternity colonies in the southwestern portion of the state.
These roosts are typically at low elevations near concentrations of flowering columnar cacti. Maternity
colonies disband in July and August after the young are weaned. During this period some females and
young move to higher elevations, ranging up to more than 6,000 feet, primarily in southeastern Arizona
near concentrations of blooming particulate agaves. Dates of these seasonal movements are variable from
one year to the next (Cockrum and Petryszyn 1991, Fleming et al. 1993).

4.2.6 Rangewide Distribution and Abundance

LLNB is found from southern Arizona and extreme southwestern New Mexico, through western Mexico,
and south to El Salvador (USFWS 1994). In southern Arizona, LLNB roosts have been found from the
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Picacho Mountains (Pinal County) southwest to the Agua Dulce Mountains (Pima County), southeast to
the Chiricahua Mountains (Cochise County), and south to the international boundary. Individuals have
also been observed near the PinaleNo Mountains (Graham County) and as far north as Phoenix and
Glendale (Maricopa County). This bat is also known from far southwestern New Mexico in the Animas
and Peloncillo mountains (Hidalgo County).

There were 17 known major LLNB roost sites in Arizona and Mexico in the early 1990s (USFWS 1994).
Based on surveys conducted in 1992 and 1993, it was estimated that more than 200,000 bats occupied 16
of the 17 sites. A recently discovered roost in Cochise County may support an additional 25,000 bats.
Twelve major maternity roost sites are known from Arizona and Mexico. According to the same 1992 and
1993 surveys, the maternity roosts are occupied by more than 150,000 bats.

Current population numbers of LLNB exceed the levels known and recorded at the time of listing in 1988
(USFWS 2007). In general, the trend in overall numbers has been stable or increasing in both the United
States and Mexico. However, the number of known roost sites has not increased significantly.

4.2.7 Arizona Distribution and Abundance

There are three known LLNB maternity roosts and approximately 40 total LLNB roosts in Arizona
(USFWS 2007). Nearly all of the LLNB experts and researchers who provided input to the LLNB 5-year
status review felt that numbers of LLNB at most of the roost sites in both the United States and Mexico
was stable or increasing (USFWS 2007). Current population estimates at Arizona roosts identified in the
LLNB recovery plan (USFWS 1994) are summarized in Table 3.

Table 3. Current LLNB Numbers at Arizona
Roosts Identified in the LLNB Recovery Plan*

Roost
Current Numbers

(approximate)

According to USFWS (2007), numbers provided
in Table 3 do not accurately represent the total
number of LLNB in Arizona for the following
reasons: 1) counts include a combination of
maternity roosts and late summer roosts, 2) only
those roosts identified in the LLNB recovery plan
are monitored, 3) multiple counts at each roost
each year are not conducted, and 4) roost-
monitoring experience indicates that developing a
definitive population estimate for this species is
difficult. Bats found in maternity roosts early in
the year could occupy late summer roosts,
resulting in double counting of some individuals.
The number of LLNB at any given roost fluctuates
considerably each year and among years.
In addition, researchers have found increasing, stable populations at roost sites not identified for
monitoring in the LLNB recovery plan. Of particular note are steady increases in numbers of LLNB at
roost sites on Fort Huachuca in the Huachuca Mountains, based on monitoring over the past 10 years.
Additionally, at least four new roost sites discovered at various locations in Arizona within the past 5
years also are not monitored.

Copper Mountain

Bluebird

Old Mammon

Patagonia Bal Cave

State of Texas

Hilltop

* Adapted from USFWS (2007),

35,000

4,500

6,300

41,500

21,000

200

4.2.8 Status and Distribution in the Project Area

There are no known mines or natural caves in the immediate prob act area. Furthermore, where the
proposed project alignment traverses the foothills of the Galiuro Mountains, soils are composed of
alluvial gravels that are not conducive to the formation of caves used by LLNB for roosting.
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There are, however, several non-matemity roosts located in rocky canyons within 25 miles of the project
area (Jason Douglas, USFWS, personal communication February 25, 2008). A summary of the closest
known LLNB records is provided in Table 4. The majority of these roosts appear to be used in late
summer or fall when bats are likely feeding on agaves, but this could be partially due to the fact that
survey efforts are generally conducted at that time of the year. It has been suggested that bats detected in
Redfield Canyon in May could be feeding on saguaro flowers in the San Pedro Valley (Tim Snow,
AGFD, personal communication February 21, 2008). The nearest known LLNB maternity roost is at Old
Mammon Mine in the Slate Mountains, about 75 miles west of the project area.

Table 4. LLNB Roosts (Suspected and Confirmed) in Relation to the San
Manuel Interconnect Project Area

Roost Name
Distance and Direction from
Project Area (approximate)

Box Canyon Crevice, Santa Catalina Mountains

Youtcy Canyon, Santa Catalina Mountains

Wild horse Mountain (=Rincon Gold), near Mescal

Hot Springs Canyon, Galiuro Mountains

Redfield Canyon, Galiuro Mountains

West side of Rincon Mountains

25 miles SSE

20 miles SSE

35 miles SSE

24 miles SE

18 miles SE

24 miles SSE

The project area is within the foraging range of LLNB occupying nearby roosts, and there is a relatively
dense population of large, multi-armed saguaro cacti in the project area on the southwest-facing foothills
of the Galiuro Mountains between the existing Apache to Hayden ll5-kv transmission line and River
Road. The density of saguaros in the immediate vicinity of the project area is estimated to be
approximately 14 per acre based on aerial photography and field reconnaissance. No agaves were
observed in the project area.

5.0 ANALYSIS OF IMPACTS

5.1 Impacts to Southwestern Willow Flycatcher

5. 1. 1 Direct and Indirect Impacts

Removal of Vegetation. Approximately 0.77 acre of mesquite woodland vegetation and 0.09 acre of
sparsely vegetated former agricultural land along the San Pedro River floodplain would be directly
impacted during prob act construction. No cottonwood-willow riparian vegetation would be impacted as a
result of the proposed project. Impacts to mesquite woodland and agricultural land are summarized in
Table 5.

There are no data demonstrating that SWF are currently nesting or have recently (l9932007) nested or
established territories in the project area. Vegetation structure in the project area is currently unsuitable
for use by SWF. Furthermore, it is extremely unlikely that the proposed future removal of mesquite
woodland vegetation in the San Manuel interconnect project area will result in any direct or indirect
adverse impacts to SWF in the project area or in occupied upstream areas.
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Table 5. Acres of Impact along the San Pedro River by Vegetation Type and Project Component, San
Manuel Interconnect Project

Vegetation Type

Mesquite Woodland

Project Component Impact Area

Access Roads

Transmission Structures*

1,350 x 24 feet (0.74 acre)

1 (0.03 acre)

0. 77 acre

3 (0.09 acre)

Total

Former Agricultural Land Transmission Structures*

*Transmission structure footprints measure 50 x 25 feet.

Creation of Edge. SWF nests built near a patch edge are more susceptible to parasitism by brown-headed
cowbirds than are nests placed within the core of large patches, although the insulating effect apparently
is not evident in small and medium-sized patches (Brodhead et al. 2007). One measure that has been
recommended by USFWS for some SWF management units (e.g., in California) is the creation of
biological buffers of at least 100 feet adj cent to breeding flycatcher habitat, measured from the outer
edge of riparian vegetation (USFWS 2005).

None of the access roads proposed by SWTC will be within 200 feet of riparian vegetation (e.g.,
cottonwood, willow, and saltcellar) along the main channel of the San Pedro River. Consequently, it is not
anticipated that access road construction associated with this project will contribute to increased
parasitism of SWF nests by brown-head cowbirds.

Alteration of Critical Habitat. The project would result in the alteration of approximately 0.56 acre of
Critical Habitat for SWF (Table 6). This represents a long-term negative impact. However, as discussed
previously, the Maj rarity of designated Critical Habitat in the prob et area is mesquite woodland located on
elevated river terraces above the main channel of the San Pedro River and does not exhibit the PCEs
necessary for the conservation of SWF. Based on this consideration, SWTC has determined that project-
related impacts will be limited to the placement of one transmission structure, with a footprint of
0.03 acre, in former agricultural land east of the main San Pedro River channel (see Figure 4) .

Table e. Acres of Impact in SWF Critical Habitat by Vegetation Type and Project Component, San
Manuel Interconnect Project

Vegetation Type

Mesquite Woodland

Project Component Impact Area

Access Roads

Transmission Structures*

900 x 24 feet (0.50 acre)

1 (0.03 acre) -.

0.53 acre

1 (0.03 acre)

Total

Former Agricultural Land Transmission Structures*

*Transmission structure footprints measure 50 x 25 feet.

5.1.2 Cumulative Impacts

Cumulative effects include the effects of future state, tribal, local, or private actions that are reasonably
certain to occur within the area of the federal action subj et to consultation (50 CFR §402.02).
Cumulative effects are considered together with the effect of the federal action under consultation by
USFWS to determine whether the effects of the federal action are likely to jeopardize the continued
existence of a listed species. Other future federal actions that may affect a listed species would be subject



to consultation requirements established in Section 7 of the ESA and, therefore, are not considered
cumulative effects of the proposed action.

We are not aware of any state, tribal, local, or private activities that are reasonably certain to occur within
the action area of this project and that are likely to significantly affect SWF or SWF Critical Habitat.
Because the San Pedro River upstream and downstream of the action area is within designated Critical
Habitat for SWF, virtually any future project with significant impacts would be subj et to consultation
under Section 7 of the ESA.

5.1.3 Determination of Effect

Southwestern Willow Flycatcher. In light of the impacts discussed in Section 5.1.1, the project will
have "no effect" on individual SWF. This determination of effect is based on the following: 1) no
southwestern willow flycatcher detections during "project-related" clearance surveys conducted in 2007
and 2008 (WestLand 2007d, 2008), 2) the absence of SWF breeding records in the immediate project
vicinity (the nearest breeding record is 2. 14 miles upstream), 3) the absence of vegetation in the project
area with suitable density and structure for nesting, and 4) the planned implementation of a variety of
measures by SWTC to avoid and minimize the potential impacts of the project (see Section 2.4.1
Measures to Avoid, Minimize, and Mitigate for Impacts), including conducting work along the San Pedro
River during the non-breeding season for SWF.

Critical Habitat. The proposed project "may affect and is likely to adversely modify" approximately
0.56 acre of designated Critical Habitat for SWF. However, based on the previously described refinement
of Critical Habitat boundaries to more accurately reflect the area required by SWF to satisfy essential life
cycle needs (see Figure 4), adverse modification realistically is limited to the placement of one
transmission line structure with a footprint of 0.03 acre. Although an adverse impact, this impact is not
considered significant when viewed in the context of available riverine habitat in the project vicinity and
considering that there would be no removal of cottonwood-willow vegetation and no anticipated change
in channel morphology resulting from the project.

5.2 Impacts to Lesser Long-nosed Bat

5.2.1 Direct Impacts

The proposed project would result in direct impacts to potential LLNB forage plants in the early to mid-
summer range of the species. Disturbance would result from the construction of 5,960 feet of access road
(impacting 8.98 acres) and the installation of four transmission structures (impacting 0.12 acre) in
potential LLNB habitat (areas with saguaro cacti) at the east end of the project area between the existing
Apache to Hayden ll5-kv transmission line and River Road.

Table 7.

Number

Saguaros in the Access Road
Alignment by Size Class

Size Category

S5 feet tall

>5 feet tall

Total

95

113

A total of 208 saguaros were recorded during the
previously described survey of the access road alignment
(Table 7). Of this total, 95 cacti are <5 feet tall and will be
transplanted, and 16 cacti, all >5 feet tall, will be avoided.
The remaining 97 cacti, all >5 feet tall, will be destroyed
during project construction. Approximately 40% of the
saguaros in the survey area have developed anns.l 208

1 8 feet is generally considered the height at which a saguaro first flowers (Steenbergh and Lowe 1977). The first flowering event
may result in the production of only one or two fruits. The number of fruits increases rapidly, however, in succeeding years and
production commonly exceeds 100 fruits per year by the time the plant has attained a height of approximately 15 feet. Saguaros
first develop arms when approximately 20 feettall.
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Destruction of 97 saguaro cacti will reduce food available to LLNB in the early to mid-summer range of
the species. To better evaluate the significance of this impact, SWTC, at the request of USFWS,
determined the relative impacts of the project on the local saguaro population. Based on current available
aerial photography, SWTC estimated a population of 1,437 saguaros within a 106-acre study area that
includes the access road alignment (see Figure 8).2 Project construction would impact 97 saguaros, or
6.7% of the saguaros present in this 106-acre area. Although it is impossible to evaluate the significance
of the loss of foraging habitat to LLNB, the loss is considered insignificant compared with the large
amount of potential foraging habitat available to LLNB regionally and because the majority of adult
females in spring (when saguaros are blooming) gather in maternity colonies in the southwestern portion
of the state, the majority of roosts in the project vicinity are likely used in late summer or fall when bats
are feeding on agaves.

5.2.2 Indirect Impacts

No indirect effects to forage plants or LLNB roosts outside of the project area are anticipated. The nearest
known LLNB maternity roost is about 75 miles west of the project area at Old Mammon Mine in the Slate
Mountains. There are several LLNB non-maternity roosts located within 25 miles of the project area, the
nearest being about 18 miles southeast of the project area. There are no known roosts in the immediate
vicinity of the project area.

5.2.3 Cumulative Impacts

Cumulative effects include the effects of future state, local, or private actions that are reasonably certain
to occur in the action area considered in this BA. Future federal actions that are unrelated to the proposed
action are not considered in this section because they require separate consultation under Section 7 of the
ESA.

The lands in the San Pedro Basin are primarily state and private grazing and ranchlands, These
surrounding lands are largely undeveloped and used by people at low intensities. Much of the land in the
project area itself is owned by BHP. These BHP lands were formerly used for copper processing, but the
mill, concentrator, smelter, and most other facilities have been removed and the site has been reclaimed.

The effects of future growth and expansion of nearby communities on potential LLNB foraging habitat is
expected to be minimal. The town of San Manuel is very near the project site, but the economy of this
community has always been dependent on the nearby copper mine, which is now closed. The other
population centers nearest the project area are Mammoth and Oracle, which are approximately 10 miles
north and west of the project area, respectively. Combined, San Manuel, Mammoth, and Oracle have a
population of approximately 10,000. Projected future growth of these communities is expected to be
minimal.

5.2.4 Determination of Effect

The project "may affect, is not likely to adversely affect" LLNB. This determination of effect is based on
1) the location of the prob et in that portion of the Arizona range believed to be used from mid- to late
summer when agaves (not saguaros) are the primary food source, 2) the distance of the project area from
the nearest LLNB maternity roost (Old Mammon Mine is located about 75 miles to the west),

2 SWTC counted saguaros visible on the aerial photograph of the study area (which includes the access road alignment) and
compared these saguaro numbers with those in the access road alignment alone, where densities were known based on a field
survey. Based on this analysis, SWTC determined that only saguaros >8 feet tall were visible in the unsuweyed area, i.e., the area
outside the road alignment. Approximately 52% of the saguaros present in the road alignment were not visible on aerial
photographs. Consequently, to estimate the total number of saguaros in the 106-acre study, SWTC multiplied the number of
saguaros visible on the aerial photograph (946) by 1.52, resulting in a total saguaro count of 1,437 in the study area.
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3) the absence of documented LLNB foraging records for the project area, and 4) the planned
implementation of a variety of measures to minimize and mitigate potential impacts of the project (see
Section 2.4.1 Measures to Avoid, Minimize, and Mitigate for Impacts). Impacts to LLNB foraging habitat
are expected to insignificant given the relatively small percentage of the available saguaro population that
would be impacted by the prob et.
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APPENDIX A

Photographs of Critical Habitat in the Project Area



Photograph 1. Looking east toward SWF Critical Habitat along San Pedro River,
San Manuel Interconnect Project.

Photograph 2. Looking west from the foothills of the Gaiiuro Mountains toward
SWF Critical Habitat along San Pedro River, San Manuel Interconnect Project.
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June 5, 2008

383%§29% 4?

8¥*&Vl99§*'=9339
Mr. Kevin Barnes
Southwest Transmission C`ooper_1tive
PO Box 2195
Benson, Arizona 85602

RE; Mitigation for loss of forage resources for lesser long-nosed bat

Dear Mr. Barnes:

'l`31ank you for contacting me regarding Soutiwvest Transmission Cooperalivels desire to provide
mitigation funds lo the Arizona Game and Fish Department (Department) to offset loss of forage
resources near San Manuel for the lesser long-nosed bat. The Department s Research Branch is
currently conducting a research study to investigate movements and resource needs for this species in
the Tucson and Marina areas. These Funds would be used to enhance and expand the telemetry
components of the study and would help LIS to better understand lesser long-nosed bat habitat
requirements.

way of this letter, I am confirming that the Department will accept these funds to a cionatiort
account for conservation of the lesser long~nosed bat. When the time arises, please contact me to
coordinate this transaction at 623-236-7574 oramcinNt-e@azgfd.gov. Thank you.

Sincerely,

Mn
Angle Almire
Bat Management Coordinator

CG` Mike Ingraldi, Research Branch

An EOUAL OpporfTunn"v RsAsonAatE Accomrounreotis Aemcv

B-1



Exhibit E

VEGETATION, FISH, AND WILDLIFE

An examination of potential impacts to vegetation, fish, and wildlife is provided in the Environmental
Assessment (Exhibit B). Findings are summarized here.

Vegetation

Portions of the project area have been disturbed by previous human activity associated with BHP Copper,
Inc. (BHP), copper processing facilities and agriculture. The west end of the project area is located
parallel to a maintenance road that runs between tailings impoundments. Vegetation in this area is limited
to scattered velvet mesquite (Prosopis velutina), tamarisk (Tamarix ram osissima), desert broom
(Baecharis sarothroides), and Russian thistle (Salsola iberia). In the floodplain on the east side of the
San Pedro River, land formerly used for agriculture is now overgrown with small velvet mesquites and
silverleaf nightshade (Solarium elaeagnifoliuml.

The natural vegetation communities in the project area are Sonoran Desertscrub (Arizona Upland
subdivision) and Sonoran Riparian Scrubland. Little-leaf paloverde (Parkinson ia microphylla) and
saguaro cactus (Carnegies gigantean) are the dominant plant species in the Sonoran Desertscrub
community, which is typical of the foothills of the Galiuro Mountains east of River Road and some
undisturbed areas west of the San Pedro River floodplain. Saguaros are robust and relatively abundant at
the east end of the project area. Other common species in this community are velvet mesquite, creosote
bush (Larry tridentate), desert hackberry (Celtic Callida), catclaw acacia (Acacia greggii), whitethorn
acacia (A. constricts), canyon ragweed (Ambrosia ambrosioides), and ocotillo (Fouquieria spenders).
Also present are a variety of cholera and prickly pear cacti (Opuntia app.). Sonoran Riparian Scrubland
vegetation is associated with the San Pedro River floodplain. This community includes several species
common in the adjacent uplands, including velvet mesquite, whitethorn acacia, and desert hackberry.
Other species more commonly associated with riparian conditions include seepwillow (B. salieifolia) and
desert broom. Tamarisk is common in some areas. Near the active channel of the San Pedro River, there
is a narrow ribbon of vegetation more typical of Sonoran Riparian Deciduous Woodland. In this
community, dominant species include Fremont cottonwood (Populusfremontii), Goodding willow (Salix
gooddingii), and tamarisk. The upper portions of the riparian corridor originally supported a dense
mesquite Bosque. At the present time, the main channel of the San Pedro River is incised several feet
below the active floodplain, which in turn is a few feet below the level of the mesquite woodland.

Project implementation would result in adverse impacts to approximately 9.6 acres of land, including 0.87
acre of Bureau of Land Management (BLM) land (Table E.l).

Table E.1. Acres of Impact by Land Status-
San Manuel Interconnect Project

Land Status Impact (Acres)

Bureau of Land Management

Arizona State Land Department

Private (BHP Copper, Inc.)

0.87

7.81

0.92

Total 9.60



Two plant species classified as Salvage Restricted under the Arizona Native Plant Law have been
documented within 5 miles of the project area, according to Arizona Game and Fish Department.
These plants are San Carlos wild-buckwheat (Eriogonum capillary) and staghorn cholera (O. versicolor).
The proposed project could adversely impact San Carlos wild-buckwheat, which is listed as a U.S. Fish
and Wildlife Service Species of Concern.

On BLM land, Southwest Transmission Cooperative, Inc. (SWTC), will apply a seed mix approved by the
BLM, if so required. On Arizona State Land Department (ASLD) land, a native plant survey will be
conducted following Arizona Department of Agriculture (ADA) guidelines, and a stumpage fee will be
paid to ASLD mitigate the loss of protected native plants. A Notice of Intent to Clear Land font will be
tiled with the ADA prior to land-clearing activities, and the ADA will be informed of the intended
disposition of all protected native plants. Plants that are salvaged and transplanted or salvaged and
removed by a nursery will not require a salvage fee. SWTC will transplant all saguaros <5 feet tall that
will be impacted by the project.

Fish

Gila longfin dace (Agosia chrysogaster chrys0gaster), desert sucker (Cazostomus clark), and Sonora
sucker (C. insignia) may occur in the San Pedro River in the project area. However, fish habitat in the San
Pedro River would not be impacted. No construction would occur in the active channel of the San Pedro
River, and all-terrain vehicles would be prohibited from crossing the San Pedro River during project
construction.

Wildlife

Diversity of wildlife in the project area is expected to be typical of that found in the Sonoran Desertscrub
(Arizona Upland subdivision) and Sonoran Riparian Scrubland vegetation communities. Big-game
species known to occur in the project area include mule deer (Odocoileus hemionus) and collared peccary
(Peeari tajacu). Small-game species that were observed or are expected to occur in the project area
include Gambel's quail (Ca llipepla gambelii), desert cottontail (Sylvilagus audubonii), white-winged
dove (Zenaida asiatic), mourning dove (Z. maeroura), and blackmail jackrabbit (Lepus ealifornicus).
A wide variety of non-game mammal, bird, and reptile and amphibian species are found in the project
area, or are expected to occur in the project area, particularly along the San Pedro River floodplain.
Surface water in the vicinity of the project area is limited to the San Pedro River, which is characterized
by intermittent flows and limited use by fishes.

It is assumed that impacts to wildlife habitat from transmission line and access road construction
(approximately 9.6 acres) would be identical to those described above for vegetation. Construction-related
disturbance would result in short-tenn displacement of some common wildlife species, but no significant
long-term impacts to local fish or wildlife populations are anticipated, given the limited area of
disturbance and the large amount of similar habitat present in the surrounding area.

SWTC would use transmission structures that are designed to minimize potential electrocutions of birds-
of-prey (raptors). The objective in designing raptor-safe transmission structures is to provide 60 inches
between energized conductors or between energized conductors and grounded hardware. Accordingly,
SWTC would use a davit arm sMcture design for this project that provides an approximately 15-foot
space between suspended phases. These dimensions are adequate to protect most birds under most
conditions. The davit arms accommodate raptor perching while providing a sufficient distance
(approximately 6 feet) between the top of the arm and the conductors both above and below the perch
site. Additionally, the insulation bells on which the conductor is suspended are 7 feet ll inches long.
This allows sufficient space for potential perching on the two lower davit arms.



Exhibit F

SCENIC AREAS AND CULTURAL RESOURCES

An examination of potential impacts to visual resources is provided in the Environmental Assessment
(Exhibit B). Impacts to cultural resources are examined in the attached Class III Survey Report and
summarized in the Environmental Assessment (Exhibit B). Findings are included here.

Scenic Areas

Bureau of Land Management (BLM) managers use a visual resource inventory process for determining
visual values. The inventory process consists of rating the visual appeal of a tract of land, measuring
public concern for scenic quality, and determining whether the tract of land is visible from travel routes or
observation points. Based on these three factors, BLM-administered lands are placed into one of four
Visual Resource Management (VRM) inventory classes. The system is used to minimize the visual
impacts of surface-disturbing activities and to maintain scenic values.

A VRM inventory of public lands in the project area has not been completed by BLM. In the absence of a
VRM inventory, BLM has established an interim VRM Class III designation for the area (by default).
The objective of this class is to partially retain the existing character of the landscape. The level of change
to the characteristic landscape should be moderate, and management activities may attract attention but
should not dominate the view of the casual observer. Changes should repeat the basic elements found in
the predominant natural features of the characteristic landscape.

According to BLM, the project would be visible from populated areas and scenic travel routes, and
viewing volume is considered high. However, BLM also notes that the proposed project would be in a
landscape that has been previously modified by various land use activities, including agricultural, rural
residential, mining, utilities, and transportation developments. According to the BLM Final Sajforal
Resource Management Plan and Environmental Impact Statement, "Agricultural modification is evident
along the Gila River from Sanford to Fort Thomas, Interstate 10 near Bowie and San Simon, the Gila
River near Duncan and the Aravaipa and San Pedro valleys. Mineral development has created significant
changes to the landscape in the mountains north of Clifton and Morenci, in the Dripping Springs
Mountains at Christmas, in the San Pedro Valley near San Manuel and in the San Simon Valley north of
Interstate l 0."

Existing visual disturbances in the immediate vicinity of the project area include the following:

• Apache to Hayden l15-kV transmission line and associated access roads,

• Two Arizona Public Service (APS) l 15-kV transmission lines,

• APS San Manuel Substation,

• APS 12.5-kV transmission line,

• 46-kV yard and pump house,

• River Road (a county-maintained, improved dirt road),

• Abandoned agricultural land and farm roads east of the San Pedro River,

• Mine access roads, reclaimed slag disposal areas, reclaimed tailings impoundments, and offices
and shops associated with the BHP Copper, Inc., San Manuel plant site, and

The San Manuel Arizona Railroad.•



The evaluation of the potential impacts of the San Manuel Interconnect concluded that the project would
result in a moderate level of change to the predominantly rural nature of the existing landscape,
particularly in the eastern portion of the project area, where six structures and an access road would be
sited in the foothills of the Galiuro Mountains. However, a moderate level of change is consistent with the
objectives of VRM Class III. The transmission structures and access road would be visible to and may
attract the attention of the casual observer at several locations along State Route (SR) 77 between Oracle
and Mammoth, some structures would be more visible than others, depending on the topography (Figures
5 and 6 in Exhibit B). The project would not dominate the view of the casual observer traveling along SR
77, however, because 1) the project would be located in the foreground of the Galiuro Mountains, which
would tend to camouflage the line and structures, and 2) throughout the project area, Southwest
Transmission Cooperative, Inc. (SWTC), would use self-weathering steel structures designed to reduce
visual impacts. Furthermore, the proposed new transmission line would be constructed in a viewshed with
a variety of existing linear and non-linear landscape alterations. Consequently, the visual contrast of the
proposed new 230-kV line and access road would be consistent with the existing character of the
landscape and would not result in a significant decrease in visual quality.

Cultural Resources

Eight archaeological sites were recorded in the project area. Six of these sites were newly discovered, two
had been previously recorded and were reassessed during the current project. Of these eight sites, six are
considered potentially eligible for the National Register of Historic Places: AZ BB:6:109(ASM),
AZ BB:6:l l0(ASM), AZ BB:6:235(ASM), AZ BB:6:236(ASM), AZ BB:6:237(ASM), and
AZ BB:6:238(ASM). None of these potentially eligible sites are located on BLM land. Twenty-eight
isolated occurrences also were recorded in the project area.

Two of the six potentially eligible cultural resource sites are located near the westernmost two proposed
access road alignments. SWTC has engineered the project to avoid impacting these two cultural resource
sites, and ground-disturbing activity in the vicinity of these sites would be monitored by a qualified
archaeologist. None of the other four archaeological sites would be impacted as a result of the project.
The San Pedro River floodplain portion of the project area was not thoroughly surveyed by WestLand
Resources, Inc., because of dense vegetation. Ground-disturbing activities in this portion of the project
area also would be monitored by a qualified archaeologist for hidden or buried cultural features.

In the event that an unanticipated discovery of cultural resources is made during construction, all work
should immediately cease at that location, and an archaeologist should be contacted to verify the
discovery and assess its significance. If the discovery involves human remains or funerary items, either
the BLM archaeologist (for BLM-administered lands)or the director of the Arizona State Museum (for
state or private lands) would be contacted immediately.
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A CLASS III CULTURAL RESOURCES SURVEY
REDINGTON INTERCONNECT PROJECT

'1/v/ Bark/ex,Mia/andCook, Michael C0413/9/an, and Wt/um Deaner

INTRODUCTION PROJECT BACKGROUNDAND in helping Westland coordinate with BHP Billiton,
and her help is also appreciated. Final copies will be
sent to the Arizona State Museum (ASMI pending
review and possible modifications by the regulatory
agencies involved in the project.

Thirteen archaeological sites were recorded
within die APE. Eleven of these were newly
discovered sites, while two (AZ BB:6:109 [ASM]
and AZ BB:6:110 [ASM]) had been previously
recorded and were reassessed during the current
project. Forty~one isolated occurrences of artifacts
or cultural features were recorded within the APE.

PROJECT ENVIRONMENT

LANDSCAPE AND GEOLOGY

Soudiwest Transmission Cooperative, Inc.,
contracted Westland Resources, Inc. (W/estLa11dl,
to conduct a Class HI cultural resources inventory
(full coverage) of a 1,056-ac parcel of land area of
potential effect [APED located along the San Pedro
River near San Manuel, Penal County, Arizona. The
APE is located within Township 9 South, Range 17
East, portions of Sections 10-15, 21-23, 28, 29, and
32, Gila and Salt River Baseline and Meridian, and
can be found on the USGS 7.5-minute series Clark
Ranch, Peppersauce \'cash, and Campo Bonito
quadrangles (liigzlres I and 2). The land ownership
within the APE is a combination of private, state,
and federally administered lands (Figure 3). The
privately held land is owned by BHP Billiton and
accounts for 646 ac within the APE, all of it west of
River Road. The State of Arizona land is administer-
ed by the Arizona State Land Department and
comprises 376.5 ac within the APE. The federally
managed land is administered by the Bureau of
Land Management (BLMI and covers 33.5 ac in the
far northeastern portion of the APE.

The survey was conducted under Arizona
Antiquities Act Blanket Permit No. 2006-027bl and
BLM Permit No. AZ-000280. Federal funds are
supporting this project through the Rural Utilities
Service trust, an entity of the United States
Department of Agriculture (USDA), and this report
was prepared in accordance with Section 106 of the
National Historic Preservation Act. The fieldwork
was conducted on November 14 through December
7, 2006 (24 field person days), by WestLand
archaeologists Avi Buckles (field director), Gaylen
Tinsley, Erich Wright, and Adam Horne. Field
mapping and production were performed by
Michael Coughlan. WestLand senior archaeologist
William L. Denver, M.A., RPA, served as principal
investigator for the project. The assistance of
Gerald Brunskill and Bill McKay, both of BHP
Billiton San Manuel, was indispensable in helping
the field personnel maneuver through the BHP San
Manuel Plant Site, and their help was much
appreciated. Michelle Freeark of Southwest
Transmission Cooperative, Inc., took an active role

The APE is located M the San Pedro River
valley, north of die city of Tucson (Figures I
and 2/. It falls within the Basin and Range
physiographic province, which is characterized by
north-to-south trending mountain ranges and deep
alluvial valleys. The APE crosses the San Pedro
River, which lies between two large mountain
ranges. The Santa Catalina Mountains, approxi-
mately 12 km to die south, reach elevations of over
2,791 in (9,157 ft) above sea level and consist of
rocks of varying types and ages, including Mesozoic
and Tertiary granite, Precambrian granite, and
Paleozoic sedimentary deposits. The Galiuro
Mountains are located approximately 10 km north
of the San Pedro River. These mountains are the
more rugged of the two ranges and reach a
maximum elevation of 2,336 m 17,663 ft) above sea
level. Granitic and sedimentary deposits comprise
the bulk of the Galiuro Mountains. The APE is
located in the San Pedro valley and ranges from 762
to 975 m above sea level lmasll. The extensive
tailings impoundments of the San Manuel Plant Site
surround the southern portion of the  APE
(Figures 1 and Z).

The APE crosses several landforms, including
die Pleistocene alluvial terraces along the San Pedro
River, the floodplain of the river, and the bajadas
(or piedmonts) that slope downward from Me Santa
Catalina and Galiuro Mountains. Numerous small

Survey off. 056Acres near San ManueL Pima] Count/j, Arizona Westland Rssfauroes. Maxi,
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and large drainages incise these bajadas and How
toward the San Pedro. Over time, these small
washes have repeatedly changed course in a
constancy shifting alluvial depositional and
erosional process. This continuous alluvial
phenomenon has helped to create a wide, well-
graded bajada surface. The west side of the river
within the Santa Catalina bajada is composed of
gently sloping, rocky finger ridges created by
numerous large washes, including Big Wash, which
is located adjacent to the APE.

The APE on the east side of San Pedro River
crosses the distal margins of the Galiuro Mountain
bajada. The bajada is composed of a very fine, white
chalky substrate that is high in gypsum. Layers of
shale are visible in the wash cuts. These likely
formed from sediments deposited during the
Pliocene. The distal end of the Galiuro bajada is
highly incised by several large washes, including the
Clark and Gust James Washes, whose impressive
cuts expose light-colored gypsum and shale deposits
(Photos). Although not marked on the USGS
map, this area is known locally as "White Cliffs,"
and the White Cliffs gypsum mine is located just
south of the APE.

4 03 A Clan III Cultural Rex0urfef Surrey
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VEGETATION AND FAUNA

River valley contains deep alluvial sediments
extending back to the Pliocene epoch or earlier.
Perhaps best known for the Paleoindian remains
found further south at Nico, Lehner Ranch, and
Murray Springs (Faught and Freeman 1998), the
floodplain of the San Pedro likely contains deeply
buried deposits spanning the entire continuum of
Naive American occupation in southern Arizona.
Much of the APE is located within the floodplain,
and the likelihood of buried cultural deposits not
visible on the ground surface is high, which must be
taken into consideration when planning ground-
disturbing acdvides within the APE.

Photo 1. APE on the east side of the San Pedro River

The San Pedro River is the last free-flowing river
in southern Arizona. It is known internationally as a
sanctuary for migratory birds and animals and for its
archaeological remains. This river was of vital
importance to the prehistoric peoples living within
the APE, supplying essential resources like wood,
wild food crops, animals (including fish species),
and water for crop irrigation. The river actively
Hows through the APE, and a small over-story of
riparian trees is present. Geologically, the San Pedro

The APE is within the Arizona Upland
subdivision of the Sonoran Desertscrub biotic
community. The Arizona Uplands are considered
one of the best-watered and least desert-like regions
of North America. Plant life within the picturesque
landscape is found in scrublands of leguminous
trees and in open spaces, where bushes, shrubs, and
a variety of cad and succulents grow Turner and
Brown 1994:200).

The APE encompasses several biotic zones,
most of them dominated by scrublands of mesquite
(Prosopif sp.), acacia (Aranb sp.), and creosote (Larreu
lfidenlaia). These biotic zones also contain various
cad species, including cholera and prickly pear
(Opzfnizkz so.), barrel cactus (Fer0radus wi.r£eniz),
saguaro (Camegiea gzganiea), Christmas cactus
lOpuntz2z /bio£uu£f), and rare occurrences of night-
blooming cereus (PenzWereuf 8f4§8). Smaller cactus
species such as pincushion (Mazwfffi//anlu so.) and
hedgehog (Er/Jinwereur sp.l grow throughout the
region, often under larger cholera cacti and mesquite
trees. Additional habitats include minor riparian
environments along drainages and washes, where
vegetative species consist of small woody shrubs
and trees such as Palo Verde (Cerrizliuw sp.),
ironwood (O/neja terota), mesquite, and acacia.
Clumps of desert grasses and weedy annuals also
grow throughout the region (Turner and Brown
1994). The San Pedro River itself supports a rich
array of plants, including the impressive Fremont
cottonwood (Papa/u.r fie/nonfiz), Goodding willow
(.Ya5x g0addingzk), and invasive, non-native tamarisk
(121/7farix so.), which are all present within the APE.
The cottonwoods and willows are widely spaced,
but the tamarisk grows in such abundance that it
hinders pedestrian access to certain areas.

Survey ofL056Acre5 near San ManueL Pima] County Arizona
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rainfall occurs between the winter and summer rains
(Turner and Brown 1994:201).

HISTORIC AND MODERN ALTERATIONS TO
THE LANDSCAPE

The upper levels of the riparian corridor
originally comprised a dense Bosque of velvet
mesquite, which would have supplied prehistoric
peoples with an abundant source of food, fuel, and
building materials. At the present mc, the main
channel of the San Pedro River is incised several
feet below the active floodplain, which in turn is a
few feet below the level of the mesquite Bosque.
The geologic floodplain area adjacent to the San
Pedro River is covered primarily by Sonoran
Riparian Scrubland, where it has not been cleared
for agriculture, This community is comprised of
scrub trees 5 to 10 ft tall that are too dense to be
considered desertscrub or riparian stands. This
community includes several species common in the
adjacent bajadas, such as velvet mesquite, white-
thorn acacia, and desert hackberry (Ce/tzlf/Ja//ida) .

The well-watered Sonoran habitat supports a
variety of wildlife. Among the fauna in the APE are
desert mule deer (Odoroi/eu.r I9e#zzlom¢.r w0okz), coyote
(Ca/123 /alranf), and javelins (Dirog//ef iryaru), as well as
numerous smaller mammals such as jackrabbits
(Lepw so.), cottontails (So/vi/ugzu so.), and cactus
mice (Perofnywux ereffzinzy). The biotic communities
also support a rich diversity of bird life, including
such species as Harris' hawk (Parabufeo unifinlusl,
white-winged dove (Zenaida atiatzka), Inca dove
(Co/umbina z'/104), e l f  owl (Mzkrafbene w/Jifng/zl,
flycatchers (Ezqbidonax so.), quail (Ca//ipep/aso.), and
species of migratory waterfowl. Also found in the
APE are numerous reptiles and lizards, like the regal
horned lizard (P/ag/nosowa .ro/are), Gila monster
(He/odenwa rmpedzwf), Arizona coral snake
(Minwroidef erg/xan!/yur), and rattlesnake (SCrota/ur so.)

The southern portion of the APE is situated on
the San Manuel Plant Site between two tailings
impoundment dams within a comparatively
undisturbed pardon of the bajada surface. The
landscape surrounding this pardon of the APE has
been significantly altered since the 1950s
(Figure 2). Agricultural- and mining-related water
usage, the introduction of non-native tamarisk,
cade ranching, and land clearing have altered the
flow of the San Pedro River and changed the
landscape from earlier times. Marshes and other
wetlands were more common than they are today.
However, in comparison to many other rivers in
southern Arizona, the San Pedro retains a certain
historical integrity of does past (Photo 2).

(Turner and Brown 1994:203).
Photo 2. San Pedro River within the APE

CLIMATE

The Arizona Sonoran Upland Subdivision of
Desertscrub has a semi-arid climate and a bimodal
rainfall pattern, which distinguish it from other
subdivisions of the Sonoran Desertscrub (Sellers
and Hill 1974). Summer temperatures are typically
hot, winter temperatures remain relatively cool.
Bimodal rainfall occurs in the summer and winter,
averaging 200 mm per year. Summer rains are
usually short, intense afternoon rainstorms that
yield 30 to 60 percent of the annual rainfall total.
Winter rains tend to be gentler and can last for
several days. During this period of rainfall, the
Sonoran Desert can receive 10 to 40 percent of the
annual total. During the dry season, lithe to no

CULTURE HISTORY OF SOUTHERN ARIZONA

The majority of archaeological work in southern
Arizona has been done under the guise of cultural
resource management. This work was specifically
directed at mitigating the impacts to our shared
cultural heritage brought about by road projects,
dam projects, and a variety of development projects.
As a result, the most intensive and sustained long-
term archaeological studies have occurred in urban
areas, particularly Tucson and Phoenix. Thus the
archaeological information from these two urban
areas far surpasses what is known from the rural
areas. Other large and significant archaeological
projects have occurred in rural parts of southern

WestLand Resources. Inc.
Enqineenna and Erv~¢ormen¢c\ Corsnawfs
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Arizona, but these often do not provide a full
spectrum of human history or the detail of
information necessary to formulate detailed culture
histories. As a consequence, the culture history of
many parts of southern Arizona is unknown or only
generally known. As scientists, archaeologists
should be aware of die inherent bias in the informa-
tion available for formulating reconstructions of
human prehistory and malting judgments about the
causes and sources of cultural influence. With aNs
in mind, the following culture history tries to paint
the big picture of the general trends in prehistory
and history for southern Arizona. Taken as a whole,
what is known about the prehistoric and historic
culture developments of southern Arizona, both
widmin and beyond the Phoenix and Tucson areas,
indicates broadly sweeping changes in human
technologies and culture across southern Arizona.
Because the details of these sweeping changes are
only known in a few locations, caution should be
exercised in extrapolating the details from one area
to 2\i10d'1CÌ.

Archaeological evidence from across the South-
west indicates that throughout prehistory and
history there were waves of cultural change that
swept across the Southwest. This resulted in shared
cultural practices and technologies among peoples
across a broad region. In constant opposition to
these shared similarities were regionally and locally
unique expressions of cultural identity. This contrast
of similarities and dissimilarities leads to the general
conclusion that due expression of human culture in
each specific locality was a unique alloy resulting
from the blending and annealing of body indigenous
and exogenous cultural forces. The following
discussion is an attempt to formulate a different
perspective on Me prehistory of southern Arizona
by considering it as an integrated region and is
presented with regard to five main periods of
history and prehistory: Paleoindian, Archaic,
Formative, Protohistoric, and Historic.

PALEOINDIAN (cA. 11,500-10,500 B.P./9500-8400 B.c.)

with the fossil remains of now extinct animals,
particularly mammoda lManzfv¢uf/Qu; app.) and ancient
bison (Bison anliquz/J) (Reid and Whittlesey 1997230-
37). While originally conceptualized as purely "big-
game hunters," Paleoindians also exploited plant
resources in ways akin to later Archaic peoples
(Mabry 19981105-107; Reid and Whittlesey 1997).

The oldest evidence of human occupation in the
Southwest is attributable to the Clovis complex.
This complex is identified by a distinctive lanceolate
spear point with a concave base, longitudinal
fluting, and lateral and marginal grinding (Slaughter
1992:72). Several important Clovis sites are located
in the upper San Pedro Valley of southeastern
Arizona, including Naco, Lehner, Escapulle, and
Murray Springs (Faught and Freeman 1998:41).
Much of die evidence for a Clovis presence in
Arizona is reflected in isolated occurrences of
Clovis points (either whole or in fragments), for
example, Clovis points have been found in die St.
Johns and \X/inslow areas (Faught and Freeman
1998:44; Nelly 1985:10). The Folsom complex
succeeded the Clovis complex. Folsom, like Clovis,
is identified by a distinctive style of projectile point.
Folsom points are also lanceolate, fluted, spear
points similar to Clovis points, however, Folsom
points are distinguished from Clovis points by the
extent of the fluting. The flutes of Folsom points
extend the full length of the blade, from the
proximal to distal ends, and the margins of the
points were retouched after fluting. In Arizona,
Folsom points have been found only in surface
contexts on die Colorado Plateau and the
mountainous Mogollon Rim country (Fought and
Freeman 1998:45). A third Paleoindian "complex,"
known as the Plainview, is a late Pleistocene or early
Holocene Paleoindian tool tradition represented on
the Colorado Plateau and in die Southern Basin and
Range Province although not, to date, elsewhere in
Arizonan. Plainview points comprise several
subtypes, including Goshen, Meserve, Milnesand,
and Belen points. All of these points resemble
Clovis points in their basic configuration, but are
unfluted llaught and Freeman 1998:47). A
Plainview point was discovered on the bajada of the
Winchester Mountains in die Sulfur Springs Valley

Carlson et al. 1989). A "Clovis-style" point is also
known from the Sanchez area (Seymour et al.
1997:1-8). Paleoindian period isolates have also
been identified in the Bylas vicinity Qohnson and
Wasley 1966).

The first inhabitants of southern Arizona are
referred to by archaeologists as Paleoindians. They
were migratory, nomadic, hunting peoples who
roamed across North America during die end of the
Pleistocene epoch. Two diagnostic characteristics of
the Paleoindians are large, fluted, lanceolate
projectile points and the association of these points

SurveyofL056AcresnearSan ManueL P12131Coungg Arizona



Illll H mu ll lllnu al l l l

Redinglon Infermnnw! Project 20 7

ARCHAIC (cA. 8400 B.C.-A.D. 1) cu l tural  tradi t ions . O f  d i r e c t  c o n c e r n  t o  t h i s
o v e r v i e w  o f  p r e h i s t o r y  i s  t h e  b a s i n - a n d - r a n g e
ge og r aph i c  r e g i on  e nc ompas s e d  by  the  Coc h i s e
culture Sayles 1983; Sayles and Antevs 1941). This
r e g i o n  w a s o c c u p i e d  l a t e r  b y  t h e  H o h o k a r n ,
Mogollon, and Trincheras cultural traditions.

Sayles (1983) original ly defined three sequential
phases of the Cochise archaic culture: Sulfur

Spr ings ,  Chi r i cahua,  and San Pedro.  The  Archai c
period in southern Arizona is stil l  divided into three
primary parts, but the formulation of the phases and
the naming of the last per iod in the sequence have
been revised based on recent archaeological
explorat ions  and f indings .  The  oldes t  per iods  are
r e fe r r ed  to  s impl y  as  Ear l y  and  Midd l e  Archa i c .
These correspond, respectively , with Sayles '  Sulfur

Springs and Chir icahua phases. The third, and last,
period is referred to alternatively as the Late Archaic
per iod or  the Ear ly  Agr icul tural  per iod. The latter
label  acknowledges the adoption and development
of agr icu l ture  and the cu l t ivat ion of maize  dur ing
the last millennium and a half of the Archaic period
lHuckel l  1995; Mabry 1997, 1998). Admittedly, the
adoption o f  m a i z e and the d e v e l opme nt  o f
agriculture, which includes forms of canal and ditch
irrigation, is a substantial diversion from the original
concept  of  the  Archai c ,  however ,  maize  has  a l so
be e n  fou nd  a t  M i dd l e  A r c ha i c  pe r i od  s i t e s  t ha t
predate  the  Ear l y  Agr i cu l tu r a l  pe r iod  by  abou t  a
mi l l ennium. For  thi s  reason and for  s impl ic i ty  of
structure, die Archaic period is discussed simply as a
three-part division of early, middle, and late.

Early Archaic (ca. 8400-6000 B.C.)

The  t r ans i t i on  be t we e n  t he  Pa l e o i nd i an  and
A r cha i c  pe r i ods  cor r e l a t e s  w i th  a  change  i n  the
envitonrnent that distinguishes the Holocene epoch
from the  preced ing  Ple i s tocene  epoch.  Wi th thi s
change came changes in human adaptations. Where-
as Me Paleoindian cultures are characterized as big-
game hunters, the Archaic cultures are characterized
as general ized hunters and gatherers Mabry 199714
[97-71). Archaic cultures sustained themselves with a
mor e  gene r a l i zed  su bs i s t ence  s t r a t e gy ,  one  tha t
c o n s i s t e d  o f  h u n t i n g  t h e  l a r g e  g a m e  a n i m a l s
c h a r a c t e r i s t i c  o f  t h e  H o l o c e n e  e p o c h  a n d  o f
gathe r i ng  a  br oad  spec tn lm of plant foods .  The
transition probably was not abrupt, and some have
suggested that  people  pract ic ing both subs is tence
s t r a t e g i e s  may  hav e  l i v e d  a t  t he  s ame  t i me  and
occupied the same terr i tor ies lFaught and Freeman
1998 :50) .  Never the less ,  8500 B.C.  i s  taken as  the
starting point of the Archaic period because Ir was
around dies t ime that a ground-stone-tool industry
consist ing of sandstones and netherstones became
common across  the Southwest (Huckel l  1996:306,
327) .  The  Archaic  ends  in southern Ar izona wi th
t h e  a p p e a r a n c e  o f  p o t t e r y ,  w h i c h  i s  g e n e r a l l y
accepted as the indication of sedentary, agricultural,
forwafive cu l tures ,  somewhere between A.D. 1  and
1 5 0  ( D e av e r  an d  C i o l e k - T o r r e l l o  1 9 9 5 ;  M ab r y
1998[97-7]).

Several regional Archaic traditions are
recognized: the Cochise  tradi t ion across  southern
Ar i zona ,  nor thwes te rn Chihuahua ,  and  nor the rn
Sonora Say l es  1983) ;  the  Oshara t r ad i t ion on the
Colorado Plateau  ( Irwin-Wi l l i ams  1967) ;  the  San
Diegui to-Pinto tradi t ion in southwestern Ar izona,
western Cal i fornia,  and southern Nevada (Hayden
1967, 1976; Rogers 1966), the Hue co Basketrnaker
complex in wes te rn Texas  and sou theas te rn New
Mexico, and the Frontera complex in the northern
Mexican states o f  C o a h u i l a and  nor theas t e r n
Chi hu ahu a .  In  r e cogn i t i on  of  the  many  cu l tu r a l
similarities that characterized diesel local traditions,
Irwin-Williams (1967, 1979) suggested that each was
a manifestation of an overarching cultural  tradition
she termed the Picot adz/lure. Furdaer consideration
of  the  i s sue  l ed  Hucke l l  (Hucke l l  1984a ,  1984b,
1988)  to sugges t  that  the  Cochi se  cu l tu re  and i t s
c ou nt e r par t s  be  r e f e r r e d  to  c o l l e c t i v e l y  a s t h e
_fez/I/au/extern Arc/mia Given where  boundar ies  l ater
appear among Formative period cultures, there sti l l
may  be  mer i t  in cons ider ing several  Late  Archaic

The Early Archaic period (ca. 8400-6000 B.c.)
of the Cochise culture is known as the Sulfur

Springs phase. Sayles and Afters or iginal ly  defined
this phase in 1941 in the Sulfur Springs Valley in

southeastern Arizona (Reid and \X/hittlesey 1997:44,
45) .  Problems wi th dat ing ( the  work hav ing taken
pl ace  pr ior  to  the  deve lopment  of  carbon dat ing
techniques) or iginal ly  led Sayles  to the conclus ion
t h a t  a  P a l e o i n d i a n tradition (typified by the
exploi tat ion of megafauna)  co-exis ted here  wi th a
hunting-and-gathering tradition that exploited
s m a l l e r  g a m e  a n d  v a r i o u s  p l a n t  r e s o u r c e s ,  a s
reflected in an artifact assemblage composed of flat
mi l l ing s tones ,  uni fac ial  scrapers ,  and other  l i thic
i m p l e m e n t s .  T h i s  a s s e s s m e n t  t u r n e d  o u t  t o  b e
incorrect ,  however ,  reexaminat ion of the  Su lphur
Spr ings mater ial  did establ i sh a re l iable  beginning
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date of ca. 8400 B.C. for the Sulfur Springs phase.

Even though they have now been dated with
certainty, the sites investigated by Sayles did not
include any artifacts, Ag., projectile points, that were
stylistically distinctive and, therefore, diagnostic of
this cultural stage.

In southeastern Arizona, few diagnostic
projectile points recovered from Early Archaic sites
can be directly correlated in dine wider die Sulphur
Springs phase, and sites dating to this epoch are not
always reco able when they lack other more
direct methods of dating, such as radiocarbon
(Huckell 1996:329). Elsewhere in the Southwest,
however, archaeologists have identified several early
Holocene "complexes" differentiated by particulars
of projectile point morphology, although whether
these complexes belong to the "Paleoindian" or the
"Early Archaic" is a matter of some debate (Mabry
and Fought 1998:55). One of these complexes is
known as the Western Stemmed Point complex and
includes the 17 stemmed "Ventana-Amargosa I"
points that were recovered by Haury under the Red
Sand deposit in Ventana Cave the stratigraphic
location of these points suggests their manufacture
and deposit some time after 6700 B.c.). Other
projectile point complexes include the Jay points of
the Oshara tradition and the Lake Mojave and Silver
Lake points of the Mojave Desert and lower Colo-
rado River Valley (Mabry and Fought 1998:54, 55),

The Middle Archaic period (ca. 6000-1500 B.C.)

of die Cochise culture is known as the Chiricahua

phase, It is typified by the addition of shallow basin

metates, mortars and pesdes, bifacial tools, and

distinctive side-notched projectile points (Chiti-

cahua points) to the overal l  tool assemblage.

Generally, die Middle Archaic period was a time

when regional variations in the material culture

across the Southwest became less pronounced. In

particular, projectile points take on a similarity of

design over large geographic regions. Chiricahua

points, for example, are similar in style and

manufacture technique to Northern Side-notched,

Pinto, and San Jose points, all found in other areas

of Arizona (Slaughter 1992:70). It is also during the

Middle Archaic that ev idence for permanent or

semi-permanent domestic architecture appears

(although bands of people probably remained highly

mobile). The first MesoameNcan cultigens

(including maize) probably arrived in the Southwest
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Middle Archaic (ca. 6000-1500 B.c.)
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at this time as well, perhaps as early as 2000 B.C.

(Huckell 1996:343).

During die Middle Archaic, the Southwest and

soudieastern California experienced Me Altithermal

interval  of  the Middle  Holocene.  Th is  t ime of

environmental change was characterized by a peak

in average seasonal temperatures (die highest

experienced since die end of the Pleistocenel and

greedy increased aridity, resulting in the drying of

lakes and previously perennial rivers and streams.

This in turn resulted in the abandonment of areas

Mat had been previously rich in resources and a

general movement to higher elevations and the

wetter plateau areas. Upland areas became the

refugia of die Archaic peoples. After environmental

conditions began to improve following the

Altithermal, Archaic peoples moved back into die

desert basins. An important new element in the

Middle Archaic per iod l i feway is maize.  Recent

investigation into the adoption of maize puts the

current threshold for the use of dies plant by people

in  the  Southwest  a t  about  2100 B.C. ( M a r y

2005:34). Although the archaeological evidence

places the use of maize in the latter part of  Me

Middle Archaic period, the evidence is too recent

and too sparse to evaluate what, if any, impacts the

presence of a cultivated crop may have had on the

Middle Archaic lifeways.

Changes in population, settlement patterns, and
subsistence strategies around 1500 B.C. distinguish
the Late Archaic period from the preceding Middle
Archaic period (Gihnan 1995; Huckell 1988, 1990,
1995, Irwin-Williams 1979, Mabry 1998b, Matson
1991; Roth 1996 [ed.]; Whalen 1971). These changes
are linked to four important interrelated factors.
The first factor is an increasing regionalism among
Late Archaic groups resulting apparency from an
increase in population relative to earlier times. The
second factor is the existence of a broad-based
interaction network that allowed for the rapid
dissemination of information and materials. The
third factor is the increasing importance of maize in
the diet as seen in the development and spread of
agriculture. The fourdi factor is the appearance of
large settlements that are perhaps the first
expressions of sedentary village life (Mabry 1998).
The changes resulting from the interaction of these
factors set the stage for what happened later during
the Formative period.

Late Archaic (ca. 1500 B.c.-A.D. 1)

SurveyofL 056Acres near San ManueL Pima] Countxg Arizona



Ill l llllll ll I

Archaeological sites attributed to the Late
Archaic period are more numerous across the
landscape than earlier Archaic sites. This could be
explained in a number of ways, including sampling
biases, archaeological visibility, shifts in settlement
patterns with an increase in die number and types
of settlements occupied in a given occupational
cycle, or a change to a generally more dispersed
settlement pattern. Without entirely discounting any
of the aforementioned alternatives, the preferred
explanation is that the number of sites results from
an increase in the number of people, resulting from
normal population growth, migration, or some
combination of both (Berry 1982, Matson 1991).

The Late Archaic peoples had a versatile set of
subsistence technologies. They had inherited from
previous generations an effective hundng-and-
foraging subsistence adaptation. The introduction
of maize in the latter part of the Middle Archaic
period was anodaer valuable subsistence resource
for minimizing subsistence risk. With this suite of
subsistence strategies, the Late Archaic peoples
seem particularly well suited to adapt to a variety of
environmental conditions and establish population
centers in most of the desert basins and rivervalleys
(Huckell 1990, 1995; Irwin-Williams 1979, Masson
1991; Roth 1996 [ed.]; Wills 19881. What emerged
from dies seems to have been economically self-
sufficient and politically autonomous groups with
dominion over defined territories (see \X/'hitdesey
1998 for a related discussion of Formative period
social organization). The boundaries of these
territories were prescribed by the availability of
exploitable resources and the physiographic features
of the landscape. Relying on geochemical studies of
obsidian from Middle and Late Archaic sites,
Shackley (1996) demonstrates a constriction in
procurement territories from the Middle to Late
Archaic, suggesting a trend of decreasing group
mobility among due Late Archaic peoples.

Establishment of distinct territories did not
inhibit the exchange of goods or the dissemination
of information. A network of alliances fostered
interaction and exchange that resulted in the rapid
transmission of ideas and goods (Irwin-\X/illiams
1979:38l. The existence of some sort of
information-sharing network is evidenced by the
nearly synchronous adoption of maize across widely
separate regions of the Southwest. A recent review
in Arr/9460/ogy .fozff/Qwet! (Thiel 1999:8, 9) of
radiocarbon dating early maize in the Southwest

shows that the spread of agriculture was essentially
a contemporaneous phenomenon across the
Greater Southwest (see also Hard 1994, Hard and
Merrill 1992; Huckell 1990, 1995; Masson 1991;
Was 1988). Similarly, the widespread exchange of
marine shell jewelry Howard 1987; L. Huckell
1993; Votes 19981, 19982) and shared stylistic
patterns in material culture lHuckell 1984a, 198413,
1988, Irwin-Williams 197958) also attest to the
ezdstence of an exchange network. As a measure of
die breaddi of this system, marine shell and other
objects found at Late Archaic sites in due middle
Santa Cruz River valley indicate a network reaching
to the Gulf of California on the southwest and to
the Pacific Ocean on the west (L. Huckell 1993;
Votes 19981, 1998.2).

Late Archaic peoples' ability to adapt to doe
variety of environmental areas was largely due to
their knowledge of foraging, hunting, and farming
subsistence technologies. Foraging and hunting
were the inheritance handed down to these peoples
from their Middle Archaic ancestors and were used
to a large extent by all Late Archaic groups. The
adoption and spread of agriculture sometime prior
to 1500 B.C. had a pronounced impact on the
cultural trajectory of the Southwest. Maize was
adopted in the southwestern United States by 2100
B.C., and by 900 B.C., irrigation canals and ditches
had been constructed for farming. Even dough die
spread of agriculture was extensive and rapid, it was
not uniformly adopted across the Southwest
(Gihnan et al. 1996; Mauldin 1993; Roth 1996 led.];
Stone and Bostwick 1995). Some groups seem to
have been able to sustain essentially permanent
settlements by intensifying their exploitation of
native plants, particularly beguines (Fish et al. 1990,
Halbirt et al. 1993; Stone and Bostwick 1996:25,
261. The apparent increase in legume consumption
may have had as pronounced an impact on Late
Archaic adaptations as did agriculture. Even in areas
where agriculture was adopted early, such as the
Tucson Basin, there appear to be sites within die
settlement system that are dedicated to foraging and
hunting activities fRoth 1992, 1996b).

Evidence for the cultivation of maize, beans, and
squash has been found at many sites of this period
across southern Arizona, but most notably in the
Tucson Basin and in die San Pedro River and
Cienega Creek valleys (e.g., Diehl 1997, 2005; Eddy
and Cooley 1983; Gasser and Kwiatkowski 1991a,
1991b; Huckell 1990, 1995; Mabry 1998a [ed.],

Remington Inferv0nned Project 243 9

Westbami Resources. ¥n4:.
Ca'15u¥3Aztme¥3§§it1€+9<:§%a§448 §§*4a%§:12w8¢3c2§



10 CR A Clan III Czlltziral Refouwef furvg/

20051. Huckell (1996) has suggested that the
adoption of agriculture correlates with a period of
stream aggravation that occurred during a period of
cooler summer temperatures and reduced
precipitation that was underway by about 3,000
years ago. He goes on to surmise that "cooler
summer temperatures, despite lessened precipita-
tion, may have created greater levels of effective
moisture, which would in turn have created better
conditions during the growing season" (Huckell
199635, 361. In southern Arizona, agriculture
appears to have been fist adopted in low-elevation
desert valleys with predictable and manageable
streams. These locations may have been suited to
the early adoption and development of agriculture
not only because they were desirable farming
locations, but also because die surrounding
environment contained varied and plentiful native
food resources within a relatively short distance of
the farmlands see also Stone and Bostwick
1996:19). These resources would have helped hedge
subsistence stress in times of agricultural failure.

In most localities in southern Arizona where
regional archaeological surveys have been carried
out, Late Archaic sites have been found in two
zones: first, on the floodplains and terraces along
the rivers and second at the mountain fronts
(Altschud et al. 1997, Huckeil 1988, 1990, Roth
1992: 1996b; Vanderpot 1997; Whalen 1971). This
is essentially a reversal of due primary settlement
pattern seen in the Middle Archaic period. The Late
Archaic settlements were located at strategic
positions that provided ready access to the rich
variety of valley and mountain resources fRoth
1992, 1996b:39). Between these two nodes in the
settlement pattern are strings of smaller sites and
isolated artifacts that appear to represent use of the
resources occurring in the intervening landscape.

Recent investigation at a number of the lowland
setdernents along the Santa Cruz River in the
Tucson Basin (Freeman 1998, Gregory 1997; Mabry
and Archer 1997) has revealed die beginnings of
village life. Evidence for communal behavior,
including food production, food storage, and public
architecture, and indications of social differentiation
and social integration exist at these sites. Pit
structures in the period 1500-800 B.C. tend to be
small, oval structures wide no obvious evidence of
interior structural supports. Many of these
structures have subfloor storage pits and informal
heardis (Eddy and Cooley 1983:17; Ezzo and

Denver 1998; Huckell 1990, 1995; Huckell and
Huckell 1984; Mabry 1990, 19986; Sayles 1983;
Sayles and Antevs 1941). Pit structures after 800
B.C. were larger, ranging from 3 my to 45 m2 and
averaging about 8 my Mlblv 1998c:219, 220).
These strictures were also more consistency
circular ro oval in shape, with interior postholes that
suggest a more substantial superstructure than
preceding structures (Marry 1998c). Large subfloor
storage pits and the absence of formal hearths were
still characteristic (Mabry 1998c).

Large settlements, some with several hundred
houses, have been found along Cienega Creek
(Huckell 1990, 1995) and the Santa Cruz River near
Tucson (Freeman 1998; Gregory 2001; Marry and
Archer 1997). The scale of dael sites may not
indicate the presence of a singularly large populace,
but rather the accumulation of features and debris
that resulted from the repeated occupancy by
groups of a more modest size (Gregory 1999). Even
if the result of repeated occupations, the sheer scale
of these settlements, the architectural style, die
diversity of activities indicated by the variety of
features and artifacts, and the clearly planned
arrangement of features relative to one another
bespeak a level of village life not known from earlier
periods.

At larger settlements along the middle Santa
Cruz Valley, the differentiation in architectural
forms, settlement organization, and material culture
suggests an increasing degree of social complexity.
At the Santa Cruz Bend site along the east bank of
the Santa Cruz River in Tucson, a dichotomy
between big houses and small houses has been
found (Mabry 199'/:2l, The settlement comprised
several house clusters, each characterized by the
presence of a relatively large circular structure
surrounded by several smaller circular structures.
The large, central structure typically contained large
storage pits. The size of these structures, their
central location relative to the other houses, and the
presence of storage pits suggest that these facilities
served a unique role, perhaps as an integrative focal
point of the social group. A similar "big house-srnall
house" dichotomy was observed at Coffee Camp,
where the "big house" contained many items
suggestive of a special or ritual use (Halbirt et al.
1998:87-91). This "big house" phenomenon was
once thought to be a diagnostic characteristic of the
Early Formative period (e.g., Agua Caliente phase
settlements in the Tucson Basin [Ciolek-Torrello
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1995, 1998a:3], Early Pothouse period Mogollon
setdernents in the Mimbres area [Anion et al. 1981],
and theViejo phase in Chihuahua, Mexico [Di Peso
1974]), but it is now clear that Ir is part of die Late
Archaic culture after 800 B.C.

bones of an adult hand, and the remaining dirge
contain the remains of two to seven individuals.

The Late Archaic material culture is surprisingly
diverse. The bulk of the inventory is made up of
utilitarian stone tools that reflect the processing of
plant and animal subsistence resources. There are
also objects made of animal bone, shell, stone, and
ceramic, which are presumed to have been items of
personal adornment or of ritual use. The most
diverse inventories of material culture and die most
elaborate artifacts have been found at settlements
along the rivers and streams of southern Arizona.
These items include cruciforms, stone nose plugs,
phyllis wands, stone cloud-blower pipes, stone
jewelry, ceramic figurines, ceramic beads, small
ceramic containers, and shell jewelry (Halbirt et al.
1993; Heidke 1999; Howard 1987; Huckell 1993,
1995; Kisselberg 1989; Mabry 1998, 1999a; Roth
1989).

Mortuary practices of the Late Archaic period
reveal the same recurring pattern across a broad
region. A recent review of mortuary practices by
Mabry (1998d:711) for the Late Archaic period
identifies three kinds of burial practices: primary
inhumation, secondary inhuinadon, and secondary
cremation. Inhumation is clearly the dominant and
most frequency performed mortuary practice
Mabry 1998d:712); however, cremation burials
have also been documented in central Arizona
(Haury 1986), southern Arizona (Dongoske 1993),
and far to the east in the Guadalupe Mountains of
New Mexico Howard 1932:67-69).

During primary inhumation, the body of the
deceased was typically placed in the grave in a flexed
position (Huckell 1988:64, 1995; Mabry 1998d;
Marry and Archer 19971190-198; Thiel and Mabry
1998; Sayles 1983), but occasionally the body was
extended (Hayden 1967:339; Marry 1998d:Table
16.2). When flexed, the body may have been placed
on its side, back, or in an upright, seated position
(Mabry 1998d:Table 16.2). Much less common than
primary inhumanions were secondary inhumation
burials containing wholly or partially disarticulated
remains (Hemmings et al. 1968:17; Huckell
1995148-50; Mabry 1998d; Mabry and Archer 1997;
Thiel and Mabry 1998). Mabry (1998d) lists five
secondary inhumanions. Of these, one is the remains
of a disarticulated juvenile, another is the articulated

Material items were often buried with die
remains of the deceased. The most complete
inventories of funerary accompaniments have been
found at sheltered sites. The bulk of the materials
associated with the graves were perishable materials,
such as animal skins, animal-fur blankets, woven
mats, fur robes, pouches, cradle boards, sandals,
fiber cordage, fragments of cotton textiles, and
baskets (Mabry 1998d:Table 16.2). Nonperishable
materials found at sheltered sites and open-air sites
include items such as projectile points, cloud-blower
pipes, ochre (either as lumps or spread over the
body, bone tools, stone pendants, shell pendants,
shell beads, mutates, and hand stones (Mabry
1998d:Table 162). Because many grave offerings
were perishable, it is no surprise that few objects are
found associated with the skeletal remains at open-
air sites (Mabry and Archer 19973190-198, Thiel
and Marry 1998). Secondary inhumanions have all
been found at open-air sites, nevertheless, shell
pendants, polished bone, rnetates, and red ochre
have been found in these graves Marry
1998d:Table 16.2), suggesting duet the remains were
accorded many of the same accoutrements as
primary inhumaUons,

Secondary cremations attributed to the Late
Archaic period are known from three locations in
the Southwest: central Arizona, southern Arizona,
and southeastern New Mexico (Dongoske 1993,
Haury 1986; Howard 1932, Mabry 1998d).
Cremations are seemingly more common than
secondary inhumanions, but this is due M large part
to a single cemetery excavated at a site along
Cienega Creek on the San Carlos Indian
Reservation: it contained 47 cremations (Haury
1986:162; Marry 1998d:Table 162). Mabry
(1998d:727) attributes the practice of secondary
cremation burial to a custom apparently centered in
the Big Bend region of the middle Rio Grande
River valley. In southern Arizona, two secondary
cremations have been found along the lower Santa
Cruz River valley at the Coffee Camp site
(Dongoske 1993). Despite the distance between
these dire locations, there are similarities between
the New Mexico cremations and those along
Cienega Creek, which suggests a common burial
ritual. The cremated bones of three of die New
Mexico cremations and one of the Cienega Creek
cremations were placed in coiled baskets or woven
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environments. In these riverine settings, large
settlements occurred along the Santa Cruz River,
Cienega Creek, and die San Pedro River, seemingly
in response to the success of farming and the
possibility of using stored surplus to support larger
populations. The arrangement of structures and
other facilities at some of these sites suggests a
growing commitment to village living, including
recognizable manifestations of social differentiation
and attempts at social integration, an attachment to
"place" as evidenced by the repeated and enduring
use of particular setdements with formal cemeteries,
and elaborations of die material culture. The
complex interplay among these trends resulted in a
mosaic of local groups across the Southwest that
were similar in as many ways as they were distinct.
It is from this mosaic that the next step toward
cultural differentiation was taken.

FORMATIVE PERIOD (A.D. 1-1450)

The Formative period in southern Arizona is
differentiated from the Archaic by the addition of
pottery to the material repertoire. Pottery in and of
itself is not a singularly significant accomplish-
ment-some form of ceramic technology had
existed for a millennium or more-but rather,
pottery marks the subtle threshold between
transitory or semi-sedentary peoples and sedentary
peoples (Deaver and Ciolek-Torrello 1995). The
trends set in motion during the previous Late
Archaic period continued into the Early Formative
period (AD. 1-700). Although the Early Formative
was a continuance of earlier traditions, the cultural
expressions were not simply Late Archaic
adaptations with pottery. They were, in fact,
uniquely different. This is the first period where
unique markers of cultural identity appear among
the populations inhabiting southern Arizona. For
example, the Hohokam culture of die Gila River
valley can be identified by distinctive pottery
characteristics.

bags before interment (Mabry 1998b:Table 16.21.
The coiled basket at the Cienega Creek location had
been preserved in a waterlogged deposit. Haury
(1986:163) supposed duet burying the ashes in a
basket was a common practice for which direct
evidence had been destroyed in all cases with this
one exception. As he states, this seems a reasonable
supposition, as it seems reasonable to speculate that
the secondary cremations at Coffee Camp may have
been treated similarly.

Even though the bodies were cremated, other
material remains often were interred with the
human remains. At Cienega Creek, projectile points,
stone blades, an obsidian disk, stone tools, a cloud-
blower pipe, a pesde, a stone tray, worked schist,
concretions, bone tools, basketry, and red ochre
were found (Haury 1986:Table 9.1). Some of these
items had apparently passed through the crematory
fire (Haury 1986:167-169). Haury (1986:167)
conjectures that other perishable items may have
been placed in the graves. This is consistent with
the inventory of materials associated with the
cremations from southeastern New Mexico and
southwestern Texas Mable 1998d:737, Table 16.21.
It seems that even though the body and some of the
material items had been burned, cremated
individuals were afforded many of the same
accoutrements as individuals who were inhumed.

The discussion of mortuary practices and ritual
behavior in southern Arizona would not be
complete without mention of the burials of a
juvenile bear and a domestic dog at die Santa Cruz
Bend site (Mabry and Archer 1997:198l. Both had
been intentionally buried, though neither was
afforded any nonperishable offerings. Despite the
lack of offerings, the interments speak of a level of
respect and ritual behavior attributed to animals as
well as humans.

To summarize, die Late Archaic was a dine of
important cultural developments that set the stage
for the later Formative period. The increased
occurrence of sites attributable to this period
probably reflects an increase in population across
the Southwest. The increase in population was in
some part fostered by the adoption o f  an
agricultural subsistence technology prior to about
1500 B.C. Agriculture, however, was not adopted by
all late Archaic groups. The commitment to
agriculture may have been stronger in the low-lying
desert river valleys, such as the Tucson Basin, than
in upland localities with grassland and woodland

In the Early Formative period, the Hohokarn
culture does not yet hold the regionally influential
position that it will later during the Middle
Formative period (A.D. 700-1150). Interactions
between the "pioneer" Hohokarn populations on
the Gila River with other populations across
soudiern Arizona appear to have been interactions
among equals. In die Middle Formative period, the
way local populations interacted with one anodaer
and with the populations residing in the Hohokam
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the Gila Bend region, the San Pedro River valley,
die Sanford Basin, southeastern Arizona, and the
Tonto Basin.

The cultural expressions and trajectories of each
of these southern peripheries are singularly unique,
defined by the individual responses to local
physiographic, environmental, cultural, and cosmo-
logical contexts. Still, die cultural traditions in this
region are affected by far-reaching cultural, environ-
mental, and cosmological phenomena. It is the
response of these peripheral culture areas to diesel
far-reaching phenomena that gives a similar
stricture to die local culture histories. An outline of
this prehistory is presented below.

Early Formative Period (A.D. 1-700): The Late Archaic

Legacy

heartland to the north changed fundamentally. The
Hohokam culture, as we now know it archaeo-
logically, emanated from the portion of the middle
Gila River between the confluence with the Salt
River and the modern town of Florence. This
emerging culture quickly rose to prominence and
touched the lives of peoples living throughout most
of southern Arizona. Just as the agricultural
"revolution" found unique expressions in different
localities as it spread across southern Arizona, so
did the Hohokam "colonization." The Hohokam
culture reorganized the preceding network of
interaction and information sharing, and a definite
center, or core, emerged. The center of th.is network
is the Hohokam heartland on the Gila River. After
ascension to prominence, die Hohokam culture
reigned supreme for several centuries and then
began to descend in prominence. The response to
the Hohokam ascension was a re-emergence of
local, autonomous settlement systems.

In the succeeding Late Formative period (A.D.
1150-14501, there was another wave of cultural
influence across southern Arizona. The source of
this influence is not known, although it may be
found in part in the abandonment of Chaco Canyon
and the establishment of Paquimé lCasas Glandes)
in northern Chihuahua. As in previous times, the
cultural changes were integrated into existing local
cultural traditions in many different ways, resulting
in a seeming hodgepodge of local traditions, each as
dissimilar from the others as they were similar.

The three-part division of die Formative period
corresponds closely to Di Peso's (1956) udine of
prehistory. Generally, the Early, Middle, and Late
Formative periods used here are equivalent to Di
Peso's Formative O'otam, Hohokam Intrusion, and
O'otam Reassertion periods, respectively, The three
Formative periods also generally correspond to the
Hohokam cultural sequence (Gladwin et al. 1937;
Haury 1978), but the fit is not as exact. The Early
Formative period corresponds with the Pioneer
period through Me end of the Sweetwater phase.
The Middle Formative period begins with the
Snaketown phase of the Pioneer period and
encompasses the Colonial and Sedentary periods.
The Late Formative period corresponds with the
Classic period. The slight mismatch in the two
sequences is the result of looking at Hohokam
prehistory from the so-called Hohokam peripheries:
the Papagueria, the Tucson Basin, die upper Santa
Cruz River valley, the lower Santa Cruz River valley,

Trends set in motion during the 1,500 years
spanned by the Late Archaic period continued
uninterrupted well into the fist millennium A.D.
Early Formative period peoples continued along the
course toward reliance on agriculture, sedentary
village life, and refinement in adaptive strategies that
eventually led to die emergence of the regional
cultural traditions that we recognize as Hohokarn,
Mogollon, and Trincheras leaver and Ciolek-
Torrello 1995). One particular theme that character-
ized the Late Archaic was the development of
regional and local cultural traditions that were as
much similar as dissimilar. This situation developed
on the one hand from increasing population,
constriction of procurement areas, and develop-
ment of territories, and on the other hand from the
existence of a broad-scale interaction network that
fostered the exchange of goods and die sharing of
information and technologies. This theme continues
through die Early Formative period.

There was a perpetual contradiction between
conformity to wide-ranging cultural and techno-
logical trends and the uniquely localized expressions
of those trends. What remained was a cultural
landscape characterized by autonomous settlement
systems occupying the river valleys and basins of
southern Arizona. These autonomous settlement
systems were interconnected by an interaction
network that fostered the exchange of goods and
information between groups. This is evidenced by
the presence of exotic goods such as shell, and in
the similarities in locally produced goods such as
pottery. The movement of goods between groups
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occurs at a relatively low level, and presently the
evidence seems to suggest a uniform access to diesel
goods. The presence of a singularly powerful and
influential regional culture is lacking in the Early
Formative. This phenomenon emerges in the
Middle Formative.

from plain wares to red wares to broad-line-painted
wares provide a convenient tool for monitoring
cultural developments and recognizing differences
among groups in various regions.

Technological changes in pottery were
associated with an increase in the amount of pottery
relative to other aspects of the material culture, in
the diversity of vessel forms, and in the range of
uses (Whittlesey 1998; Whittlesey and Ciolek-
Torrello 1996). Using data from the Late Archaic
sites of Clearwater (Diehl 1997), Coffee Camp
(Halbirt et al. 1993), Santa Cruz Bend Many 1998),
Stone Pipe (Mable 1998), and Wetlands (Freeman
1998), and the Formative period sites of El Arbolito
(Huckell et al. 1987), Houghton Road (Whittlesey
1998), Stone Pipe (Marry 1998), and Square Hearth
Marry 1998), the shift to die importance of pottery
containers becomes obvious. The Late Archaic sites
have a composite frequency of about 101 ceramic
artifacts for each 1,000 pieces of flaked stone. This
count includes ceramics, beads, and small vessels, as
well as pottery sheds Mat were intrusive into these
deposits from overlying younger deposits. At the
Early Formative sites, ceramics were recovered at a
frequency of about 1,467 sheds for each 1,000
pieces of flaked stone. Without placing too much
emphasis on Me actual numbers, the trend is quite
apparent: over the span of a very few centuries,
pottery containers become an important component
of the Early Formative period material culture.

It is difficult to differentiate the roles that
population growdi, agricultural dependence, and
sedendsm had on shaping the Early Formative
period culture. The position taken here is simply
that these three occurred in concert with one
another. Monitoring trends M population growth
between the Late Archaic and Early Formative
period is difficult. Few Early Formative period sites
have been excavated, and these sites are difficult to
identify in regional reconnaissance. Additionally,
increases in settlement permanence may mask
population trends early in this period. Nevertheless,
it is clear that population growth continued based
on the increased number of setdements by the end
of this period. With increasing population, die
localized settlement systems that were conjectured
for the Late Archaic period became more firmly
established within territories as groups continued to
refine adaptive strategies to the diverse qualities of
the southwestern landscape. Roth l1996a:3)
observes that "die variability in adaptations between

Similarities in settlement locations, the practice
of a mixed agriculture-and-foraging subsistence stra-
tegy, and flaked stone and ground stone industries
revealed by previous and modern archaeological
findings support the thesis of continuity between
Late Archaic cultures and formative, pottery-
making, sedentary, agricultural cultures across the
southern Southwest (Bowen 1976, Cable and Doyel
1987; Ciolek-Torrello 1998a, Di Peso 1956, 1979;
Doyel 1991, 1995; Elson and Lineman 1994;

Gilman 1995, Gilman et al. 1986, Haury 1957, 1986,
Hayden 1970; ]johnson 1960; McGuire and
Villalpondo 1993; Roth 1996 [ed.]; Sayles 1945;
Schroeder 1957, Wallace et al. 1995). The Early
Formative period was not, however, simply the Late
Archaic with pottery. The adoption of a pottery
technology, an eventual elaboration in the forms
and use of pottery, the constriction of more formal
and larger houses, and a shift from circular to
rectangular floor plans and to more permanent and
enduring settlements indicate a new configuration in
economy and social organization (Ciolek-Torrello
1998a:254, \5(/hitdesey and Ciolek-Torrello 199650) .

The addition of pottery containers to the Early
Formative material repertoire is one of the first new
technological innovations to occur. Three pottery
horizons are recognized for the Southwest during
this period: the Plain Ware horizon (A.D. 1-400),
the Red Ware horizon (AD. 400-650); and the
Broadline horizon (AD. 650-700) (Denver 1989a,
1989b, 1998; Denver and Ciolek-Torrello 1995).
These pottery horizons serve as chronological
markers for the period. The earliest ceramic
containers (A.D. 1-400) were made of brown-frring
clay and were largely undecorated, although in some
regions the surfaces of these vessels were decorated
with incisions, punctuations, or other fonts of non-
paint decoration. The next horizon (A.D. 400-6501
is marked by the technological innovation of
coating one or both surfaces of a vessel with a red-
firing slip. Eventually, simple, broad-line red designs
were painted on what were essentially plain wares or
red ware clay bodies (AD. 650-700). By the end of
this period, more sophisticated design traditions had
emerged. The broad trends in pottery development
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groups in different portions of the southern
Southwest is more apparent than differences
between Late Archaic and Early Ceramic period
occupations within one region." The autonomous
local settlement systems postulated for the Late
Archaic appear now to have become established.
Boundaries between local groups of the Early
Formative period, as in the Late Archaic, probably
were defined by physiographic features and the
distribution of vital subsistence resources.

Despite the continued development of localized
settlement systems and the differentiation between
these local systems, movement of peoples and
goods over relatively long distances was common.
The river systems were the most likely corridors for
travel, interaction, and information flow. The large-
scale, low-level interaction network of the Late
Archaic was still in place. This is seen in the sharing
of similar cultural practices among widely dispersed
groups, the continued long-distance exchange of
marine shell Howard 1987; Vokes 1998), and the
discovery of exogenous pottery among the ceramic
assemblages of local traditions. Whether this pottery
was traded as a commodity itself or as a container
for some other commodity (eg, seeds), or whether
the pottery indicates the long-distance movement of
populations between regions is unknown. Even
though die nature of the pottery exchange is unclear
at present, the distances represented by these pots
are impressive. For example, San Francisco Red
from the Mogollon region around die Gila River
headwaters has been found in the early Pioneer
periods at the middle Gila River village of Snake-
town (Haury 1976). Likewise, plain brown ware
pottery technologically similar to traditions of the
northern Mogollon region was recovered in the
Early Formative deposits of the Dairy site and at
the Houghton Road site, both in the Tucson Basin
(W/hitdesey 1998). These suggest movements and
exchange on the order of several hundred
kilometers.

Even though the scale of die exchange network
is large, it appears to not be as strong as during the
previous Late Archaic. Marine shell and obsidian are
still found at Early Formative period sites, but in
depleted numbers and with less diversity. This is
seen in differences in the relative frequency of these
two commodities at setdements dating to the end of
the Late Archaic period (800 B.C.-A.D. ll and the
early portion of the Early Formative period (A.D. 1-
400) in the middle Santa Cruz River valley.

Comparisons of die relative quantity of shell and
obsidian artifacts between Late Archaic and Early
Formative period sites illustrate this shift in the
volume of exchange. The Late Archaic period is
represented by published data from the Clearwater
site lDiehl 1997), Coffee Camp (Halbirt et al. 1993),
Santa Cruz Bend IMagery and Archer 19971, Stone
Pipe (Swartz and Lineman 1997, WOcherl and

Clark 1997), and V(/etlands (Freeman 1998). The
Early Formative period is represented by published
and archival data from the sites of El Arbolito
(Huckell et al. 1987), Houghton Road (Ciolek-
Torrello 1998a), Stone Pipe, and Square Hearth.

To make these comparisons, die frequencies of
marine shell and obsidian were standardized relative
to the number of flaked stone artifacts. The
composite frequencies for shell and obsidian at the
Late Archaic sites are 76 and 2.4 per 1,000,
respectively. At the Early Formative period sites,
the frequencies for shell and obsidian are 17 and 0.4
per 1,000, respectively. These numbers indicate
decreased availability and consumption of these
items at Early Formative period sites. The decrease
in the exchange of goods is also represented in the
shell by sharp declines in the amount of nacreous
shell, particularly the species from the Pacific Coast
of southern California eVokes 1998a, 1998b, 2005).
This decrease in the access to trade goods may have
resulted from the continued population growth and
the regionalization of populations.

Pottery studies at Early Formative period sites in
the middle Santa Cruz River valley provide evidence
for considerable movement of commodities within
settlement systems. Much of the pottery at the Early
Formative villages of Square Hearth, Stone Pipe, E1
Arbolito, and Houghton Road was not made at
these locations (Heidie 1998; Huckell 1987,
Wfhitdesey 1998). Mineralogical studies suggest dart
most were made at other locations within the
Tucson Basin, though some may have been made at
locations outside the Tucson Basin (Huckell 1987).
This has led to the suggestion that populations were
either still highly mobile edlin the Tucson Basin,

or that they were trading for pottery or for Me
commodities transported in the pottery. The fact
that these early pots were probably first used for
seed storage (Whittlesey 1998; Whitdesey and
Ciolek-Torrello 1996) would serve to amplify either
model. People may have transported seeds from
remote farming setdements to villages or traded for
seeds among kin and acquaintances.
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Three possible factors are offered here for the
decline in exotic commodities. First, the number of
items moving over the regional exchange system
may have been relatively constant, but as the
number of consumers increased, the availability of
these commodities would have decreased. Second,
the number of items moving across the system may
have declined, likewise reducing availability. Third,
due character of the regional network may have
started to undergo restructuring and realignments
resuLting from the increasing number of local,
autonomous settlement systems. As more people
and more population clusters appeared across die
landscape, negotiations for exotic goods may have
become more complicated as the goods had to pass
through a greater number of hands. Each factor
may have played some part, but changes in the
stricture of the regional exchange systems may have
been the primary factor.

Over the course of the Early Formative period,
regional cultural traditions became apparent, largely
because they were associated with distinctive
ceramic traditions see \Vh.ittlesey 1998 for a
discussion of these traditions). In the southern
Southwest, the pioneer stages of the Hohokam
culture are recognized based on that culture's
distinctive preference for using crushed, nlicaceous
rock as temper, which gives vessel surfaces a
glittering, luminescent sheen (Haury 1937, 1976).
This pottery is found in low frequencies at
contemporary sites in the Tucson Basin (Denver
1989bl and along the Salt River (Cable 1985:189),
where it is quite distinct from the local traditions. A
similarly distinctive tradition, the Trincheras,
emerges in northern Sonora (Bowen 1976, Johnson
1960, McGuire and Villalpondo 1993). At the risk
of provoking debate, the remainder of the southern
Southwest is characterized by a brown ware
tradition that can be characterized generally as
representing various branches of the Mogollon
tradition (Heckman et al. 2000; Huckell 1987,
\X/hittlesey 1998). As distinctive as these pottery
traditions may be, they also shared characteristics.
What has yet to be resolved among these traditions
is the degree to which regional variations in
resources and adaptations affected the pottery (see
Whitdesey 1998) and what characteristics reflect
differences in die cultural identities of the makers.
The emergence of these pottery traditions does not
necessarily mean dirt new distinct regional cultures
emerged. The ceramic characteristics dart materially

serve as markers for these traditions, perhaps as
early as A.D. 400-700, probably follow patterns of
social interaction that were already in place during
the Late Archaic, but did not have as readily
identifiable material identifiers.

Various groups practiced some combination of
foraging, farming, and hunting. The relative mixture
of these three strategies varies from one locality to
another. It is perhaps in the unique combination of
these three strategies dirt the effects of the
physiographic environments on the cultural
traditions are evident. Variation in the diet and
subsistence economies probably reflects the mixture
of resources in the environment. A consistent trend,
however, was an increasing reliance on agricultural
products and a decreasing emphasis on hunting,
particularly of large game. Given the presence of
irrigation canals and ditches in the Tucson Basin by
about 1200 B.C. and in the lower Salt River at about
AD. 1 (Henderson 1989), it is clear that these Early
Formative period groups were devoted to
agriculture. However, in portions of southeastern
Arizona, foraging may have persisted as the
dominant adaptation, and agricultural dependency
may not have occurred until much later (Gilman et
al. 1996, Mauldjn 1993).

Continuity between Late Archaic and Early
Formative period milling implements is apparent
(Adams 1998; Huckell 1998b). Oval Manos, pestles,
basin mutates, and slab rnetates are the dominant
utilitarian forms diroughout the early part of the
Early Formative period. New, however, was the
rectangular mono and open-end trough metate
milling complex. This complex did not entirely
replace die earlier hand stone and basin metate
milling complex, but by die end of this period, it
had become the dominant technology. Traditionally,
the change from a generalized grinding complex
consisting of small oval hand stones and basin
metates to a more definitive grinding complex
consisting of rectangular Manos and open-end
trough metates had been taken as an indication of a
greater reliance on corn agriculture. Adams (1998l,
however, questions the traditional notion that the
rectangular mono and open-end trough rnetate is a
milling complex dedicated to maize. She notes that
small and large seeds can be ground on both types
of milling complexes. She suggests that the
rectangular mono and trough metate milling
complex represented a response to a greater
emphasis on flour production (Adams 1998). The
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large surface area of the mono and mutate, and the
reciprocal grinding motion are more ergonomically
efficient for producing large quantities of flour.
Bruce Huckell (1998b:125) notes the potential for
regional variation in ground stone implements by
contrasting the absence of rectangular Manos and
open-end trough metates at Houghton Road with
the presence of these forms at other early Mogollon
and Hohokam sites.

The flaked stone implements from Early
Formative period sites also exhibit continuity from
the Late Archaic implements. Based on the analysis
of the flaked stone industry at the Early Formative
site of Houghton Road and a comparison with
earlier and later flaked stone industries, Bruce
Huckell (1998a:116, 117) concludes:

It differs from the preceding Late Archaic
period industry in no particularly significant
ways, at least insofar as the formal, techno-
logical repertoire is concerned. It differs from
the succeeding Hohokam industries only in
that soft-hammer biface manufacture is still
part of the technology... The relative contri-
butioh of die biface technology to the total
Houghton Road site implement collection,
however, is quite small and is consistent with
the relative frequencies of arrow projectile
points and point preforms in younger
collections. In a very real way, the survival of
the atlas dart into the early centuries A.D. is the

only reason why the Houghton Road site
collection has any uniquely Archaic stage
characteristics at all. The transition is
completed when the bow replaces the atlas,

and large, heavy dart projectile points are
superseded by smaller, lighter arrow points,
which can be produced solely by pressure
flaking. Flakes for such arrow points can be
struck from small cores, thereby eliminating
the need for soft-hammer biface manufacture.

Shiva (1998) also noted similar continuities and
discontinuities between Late Archaic and Early
Formative flaked stone industries in the flaked
stone collections from the Late Archaic and Early
Formative setdements in the middle Santa Cruz
River valley. Aldlough the gradual reduction of
biface technology in the Early Formative period
may generally characterize a trend that began in the
Late Archaic period, Huckell ll998a:114) also notes
that projectile points and bifaces were more
numerous at contemporary sites in the Mogollon

highlands. This implies a greater emphasis on
hunting and other pursuits relying on a biface
technology by the Mogollon peoples. This reiterates
the theme dirt Early Formative period groups
applied similar technologies in uniquely different
combinations as a means to adapt to environmental
variations.

Studies within local settlement systems have
demonstrated a continuation of the dual settlement
pattern seen in the Late Archaic. This pattern
involved larger, semi-permanent farmsteads located
in the river valleys and smaller, seasonal settlements
with structures along the bajadas surrounding the
valleys (Cable and Doyel 1987; Doyel 1991:237;
Gilman 1995, Gilman et al. 1996; Huckell
1984a:260: 1987; Lightfoot 1984; Roth 1993;
Whalen 1971),

Architectural forms diversify. Some of this
diversity may correspond to function or to
seasonality of use, but other differences result from
a shift in the character of house construction. At
settlements along the floodplains of rivers, there is
an increase in the formality of houses; the house
pits were frequently much deeper Man preceding
Late Archaic pit structures, floors were more often
plastered, clay-lined hearths were more common,
subfloor storage pits were not as common, and the
total volume of subfloor storage pits decreased, and
a new feature was added to the architecture-d1e
construction of plastered pilasters on either side of
the doorway into the house (Anyon et al. 1981,
Ciolek-Torrello 1995, 1998b; Gilman 1988; Gilman
et al. 1996:74; Marry 1998c). Rectangular floor
plans appear early in this period in conjunction with
circular floor plans more reminiscent of Late
Archaic houses (Bernard-Shaw 1989b, Ciolek-
Torrello 1995, 1998a; Haury 1936b; Mabry 1998c).
By the end of this period, rectangular floor plans
become the dominant form. Contrasting wide die
formality of the houses at the permanent sites,
houses at seasonal or temporary setdements
resemble more the small informal houses that
characterized the Late Archaic period (Cable and
Dowel 1987; Ciolek-Torrello 1998b; Dowel
1991:241, Henderson 19891.

Anodier key architectural trait suggests
continuity in the social structure and organization of
diesel settlements. The big house-small house
dichotomy continued into the Early Formative
cAnyon et al. 1981; Ciolek-Torrello 1995, 1998b;
Mabry 1998c). Evidence has not yet been compiled

Redinglon Inlefvonnevf Projefl 80 17

WesiMné Resources, Inc.
Eagineméalg ala* §§2vi!a¢:4l£sr@la1 L'a1sa3'm§§¥s



18 CR A Clan III Cu/z'¢zra/ Refouraes furry

or people within local settlement systems may still

have been common, interactions on a regional scale

seem to have decreased. This is seen in the reduced

quantities of marine shell, particularly the reduction

in the quantity of nacreous shell from the Pacific

coast of southern California, and in the quantities of

obsidian found at Early Formative period sites as

opposed to Late Archaic period sites. By the end of

the per iod,  we see  the emergence of  r eg ional

cultural traditions that we recognize as the

Hohokam, Mogollon, and Trincheras.

The Hohokam culture often takes center stage in

discussions of  prehistory  of  southern Ar izona.

Taking for a moment a Hohokam-centric view of

prehistory, it would seem that most of southern

Arizona followed fairly similar developmental

trajectories. In the middle Gila River valley,

however, there began to emerge a unique group of

people recognizable as the Pioneer period Hoho-

kam. During most of the Early Formative period,

dais group seems to have been no more influential

than any other contemporary group in the Tucson

Basin or other localities. But this balance rapidly

shifted, and the Early Formative period ends with

the ascension of the Hohokam as a prominent and

influential cultural tradition. This story is more

appropriately told in the Middle Formative period.

Middle Format ive Per iod (A.D. 700-1150):  Hohokam

Ascension and Descension

to determine if the settlement plan consisting of 21

concentric arrangement of small houses surround-

ing a larger house revealed at the Late Archaic site

of Santa Cruz Bend Marry 1997) continued into

the Early Formative period in all regions, but the

pattern was found at the Early Formative period

Convento site in Chihuahua (Di Peso 1974). Ar the

Houghton Road site in the Tucson Basin, there was

a suggestion of a concentric ring of small houses

surrounding a large house, but the excavation area

was limited by a road right-of-way (Ciolek-Torrello

1995). Contemporaneous sites in the Mogollon

region were generally characterized as having a

haphazard arrangement of houses (see Ciolek-

Torrel lo 1998b for  a rev iew of  Early Formative

period settlement arrangements .

The Late Archaic traditions in mortuary customs

continued into the Early Formative. Flexed and

semi-flexed inhumation continued to be the

predominant burial custom, and cremation occurred

as a less frequent custom (Ciolek-Torrello 1998b:

248, 249; Mabry 1998d:Table 163). Cremation prac-

tices included secondary, pit cremation lW6cherl

and Clark 19971269-271) and primary cremation

(Ciolek-Torrello 1998b; Henderson and Morgan

1989:68, 69; WOcherl and Clark 19972271-274).

The Early Formative period has been portrayed

here as a time during which the trends that began in

the Late Archaic period continued essentially

uninterrupted by outside influence. In the early part

of this period, a broad cultural horizon is

recognizable, one that Di Peso (1956, 1979) labeled

the O'0ta771 and Dodson and others (Dodson et

al. 1999:67) have recency termed the .foul/fem

Mono//on. Whatever the label, the evidence is clear

that people occupying settlement clusters along the

basins and river valleys shared similar technologies

and cultural practices. Regional interaction was still

at a scale that allowed for the rapid spread of new

technologies and information, but the diversity of

the landscape seems to have helped shape a variety

of  adaptive solutions. These dif fering adaptive

solutions eventually led to the emergence of

distinctive cultural traditions. Population probably

continued to grow, setdements became more

permanent, and reliance on agriculture increased.

All o f these trends led to die continued

development of economically independent and

politically autonomous groups who established

dominion over  terr itor ies focused on the r iver

valleys and basins. Whereas the movement of goods

The trend toward agriculturally dependent,
sedentary societies was essentially complete across
most of southern Arizona by the Middle Formative
period. Settlements were located in two general
zones: along rivers and along mountain fronts.
Agricultural products were clearly the mainstay of
the subsistence economy, principally the triumvirate
of maize, beans, and squash. Foraging of native
foods and hunting of small and large mammals
remained an important aspect of die subsistence
regime. Despite the similarity in the general pattern,
local and regional variations still existed. The
repertoire of food-producing and food-gathering
techniques was sufficiency diverse and the level of
social organization sufficiency well developed to
allow groups to adapt to a variety of environments
and to cope with the inevitable.

The defining Meme of the Middle Formative
period is die rise and fall of Me Hohokam as a
regionally influential force that altered die flow of
prehistory much of southern Arizona.over
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Sometime during the Early Formative period, along
the middle Gila River between the confluence with
the Salt River and the modern town of Florence,
there was a group of people whose descendants
would come to exert influence over much of
southern Arizona. These were the "pioneering"
stages of the Hohokarn. To some extent, lesser or
greater, the Hohokam culture touched the lives of
peoples across most of the Greater Southwest,
including portions of nordiern Mexico. The diddle
Formative period corresponds generally to Di
Peso's 11956, 1979) Hohokarn Intrusion period for
southern Arizona and to the late Pioneer, Colonial,
and Sedentary periods of the Hohokain chronology
(Gladwin et al. 1937, Haury 1976). This period can
be divided into two parts. These two parts do not
necessarily correlate with the archaeological phases
defined for die local cultural sequences.

The first part of the Middle Formative period is
characterized by the emergence and spread of the
Hohokam as a regionally influential cultural tradi-
tion. The initial spread of this tradition occurred
during the Snaketown phase of the Hohokam
cultural sequence between A.D. 700 and 800. The
initial expansion of the Hohokam influence was
marked by the widespread trade of a red-on-buff
pottery decorated in a distinctive hachured style.
This initial expansion was soon followed by the
spread of the Colonial period Hohokarn cultural
pattern, whose most notable characteristics include
a ball court ceremonialism, a cremation death ritual,
and an iconography emphasizing the representation
of animal and human forms. Between A.D. 800 and
950, die Hohokarn culture ranked supreme over
most of southern Arizona. This is the Colonial
period of the Hohokam cultural chronology (Haury
1976). During this 150-year period, many of the
low-lying river valleys along the Gila River and its
tributaries witnessed the "colonization" and growth
of Hohokam setdernents.

The second part of the Middle Formative period
is characterized by doe inevitable decline of
Hohokam influence and interaction across southern
Arizona. Di Peso (1956, 1979) placed the Hohokam
ascension at the beginning of the Hohokam
Classic period, which is currently dated to A.D.
1150. The ascension of Hohokam authority,
however, began earlier and was not necessarily
coeval across the entire region. The ascension was
relatively short-lived and was followed by the re-
emergence of local autonomous settlement systems.

This final part of due Middle Formative period
during the interval A.D. 950-1150, a time interval
equivalent to the Hohokam Sedentary period, was
marked by changes in material culture, architecture,
and settlement patterns.

Hohokam is an agrarian culture defined by a
unique set of cultural characteristics. This culture
occupied the Lower Sonoran Desert and grew corn,
beans, squash, and cotton. The people practiced a
variety of agricultural techniques, but are most
famous for the extensive irrigation systems along
the middle Gila River and the lower Salt River of
the Phoenix Basin. They made a distinctive red-on-
buff pottery and 1 plain ware with 1 distinctive
micaceous sheen. They lived in brush-and-earth
structures constructed in shallow pits, usually
arranged in courtyards. They practiced a cremation
death ritual that often included due burning and
breaking of funerary offerings. They were artisans
who manufactured shell jewelry, turquoise mosaics,
slate palettes, pyrite mirrors, clay figurines, and
distinctive serrated points. They are also well known
for their naturalistic depictions of animals and
people in a variety of media, including pottery, shell,
and stone. They practiced ceremonies that involved
the use of structures referred to as ball courts and
elevated mounds. Many characteristics of the
Colonial period seem to have occurred without
earlier precedents, leading to the inference that an
infusion of new traits and characteristics took place
at the beginning of this period.

The spread of the Hohokam culture across
central and southern Arizona is clearly one of the
more phenomenal cultural events in prehistory,
Archaeologists continue to postulate and debate the
mechanisms responsible for this spread and the
nature of  the interaction. Evidence currently
available reveals dirt although Hohokam cultural
traits occur across a large region, there is no singular
set of traits that appears consistency in all areas.
Haury (1978) explains the variation as the result of
divergence over time from a common origin. He
postulated that the Hohokam migrated outward
from the Gila River heartland and colonized the
fertile valleys of die Gila and Salt tributaries. Once
established in these oudying areas, the local cultures
began to diverge from one another. At the time this
explanation was offered, dire was no strong
archaeological evidence that these areas were
occupied prior to the establishment o f  d i e
Hohokam setdements. Archaeological evidence is
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l oca l  gr oup  was  no doub t  shaped  by t r ad i t i ons
handed down through preceding generat ions,  but
also by interact ions  wi th other  peoples  l iving in
neighboring regions .

The nature of these interact ions probably was
complex and possibly unstable.  Associat ions and
al l iances may have formed among various groups
that resulted in particular configurations of cultural
practices and material culture. The emergence of the
Hohokam as  a  regional  force  may have  been the
result of restructuring and realigning the
associations and all iances into a single integrated
s ys t e m .  T h e  H oh ok a m  a s ce n s i on  i n  s ou d i e r n
Arizona may have been the resul t  of the inherent
instabi l i ty of this  s t r icture .  This  discussion wi l l
return to the issue of the spread of the Hohokam
culture after considering the origins of the culture.

T h e  o r i g i n  o f  H o h o k a m  s o c i e t y  h a s  b e e n
d e b a t e d  f o r  m a n y ye a r s ,  w a x i n g  a n d  w a n i n g
between two viewpoints .  On the one hand i s  the
vi ew t ha t  t he  Hohokam wer e  a  t e chnol ogi ca l l y
a d va n ce d  gr ou p  of  p e op l e  w h o  m i gr a t e d  i n t o
central Arizona from a northern Mexico homeland.
Al t h ou gh  t h i s  v i e w  h a s  b e e n  s h a r e d  b y ma n y
authori t ies (Ag,  Di  Peso 1956:259-264,  562-564,
Gladwin 1948:232, 1957:81-94; Haury 1976, 1978,
Hayden  1970 ;  Schr oede r  1960 ,  1975 :30Z) ,  t he
formulations of dieir models are quite different. On
t h e  o t h e r  h a n d  i s  t h e  v i e w  M a t  t h e  H oh ok a m
developed from die Late Archaic Cochise culture in
soudlern Arizona infused wi th a  host  of cul tural
factors  flowing from Mesoamerica  (Haury 1943,
1957:185-188, 1 9 7 5 ) .  Wi t h  t h e  p u b l i ca t i on  of
Hobo/aan: De.re7't Fur/nenr and Cru/9x/wiz lHaury 1976),

now available to indicate that  these locations had
already been settled by foraging-and-farming
peoples  for  more  Alan  a  mi l l ennium.  Thi s  new
knowl edge  l eads  t o a  d i ffe r en t  formul a t i on  for
explaining variations in Hohokam cultural
expressions across southern Arizona.

T h e  H oh ok a m  cu l t u r e  a r e a  cove r s  m os t  o f
southern and central Arizona. Conventionally, this
area of influence is perceived as a cultural core with
peripheries. The core area is the only place with the
complete complement of Hohokam cultural  t rai ts.
The explanation has been offered that the
Hohokam cul ture  was  composed of a  network of
interconnected and interrelated settlement systems.
The current archaeological evidence indicates that
the various set t lement  systems that  comprise the
Hohokam regional  system had developed in place
over a millennium or more prior to the emergence
of a distinctive Hohokam culture. \Vhittlesey (1998)
reviewed the concept of the Hohokam as a cultural
core in the Phoenix Basin surrounded by peripheral
regions.  After careful  consideration of die model,
she concluded that  i t  is necessary to "unpack" the
Hohoka m cu l t u r e  a nd  e xa mi ne  i t s  ge ogr a ph i c ,
religious, economic, and social bases. Quite
persuasively, Whittlesey emphasized the structure of
the landscape on the character  of the interact ion
among populations in southern  Ar i zona and
suggested that these interactions were along river
valleys and within drainage basins. She stated,

The organizational distinctiveness of riverine
systems.. . sugges t s  t ha t  each  funct i oned
separately, and that no overarching political
organization existed. Each basin or drainage
system plus appears to define an independent
settlement system (Whittlesey 19981 .

Expanding on thi s ,  var ia t ions  be tween these
l oc a l  s ys t e m s  p r ob a b l y h a d  a n  e f f e c t  on  t h e
structure of these interact ions,  in some instances
facilitating interaction a n d  i n other  ins tances
inhibiting interaction. \Whittlesey's argument
accords  we l l  wi t h  t he  a r chaeol ogi ca l  r ecord  of
southern Arizona.  Over  the past  decade or  more,
most researchers have attempted to understand the
pr eh i s t or y of  sou t he r n  Ar i zona  i n  t e r ms  of  t he
Hohokam culture as an overarching cultural system.
It  now appears  Mat  s tudies  would fare  bet ter  by
researching d i e  ways  in  which  loca l  se t t l ement
systems interacted with one another and expressed
their own cultural identity in addition to expressing
an affinity with the Hohokam. The culture of each

Haury marsha led  the  opinion tha t  the  Hohokam
were a  group of MesoameNcan peoples  who had
migrated to die Gila River  sometime in die ear ly
centuries A.D. and then spread outward from dais
hear t land into the adjoining r iver  val leys (Doyel
1977a; Haury 1976, 1978).

Archaeological  research over the past  score of
years has largely swung the consensus back to the
point of view dirt the Hohokam developed from an
in situ late Archaic culture (Cable and Doyel 1987;
Deaner  and Ciolek-Tor re l lo 1995,  Doyel  1991 ;
Feinman 1991; Wallace et al. 1995). Neither of these
models  a lone seems to sat i sfactor i ly explain the
physical evidence. The migration model may explain
the constel lat ion of t rai ts  that  appears apparency
rapidly at the beginning of the Colonial period, but
does  not  exp l a i n  due  l ong,  con t i nuous  cu l t u r a l
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record from the Late Archaic to doe Early
Formative period. Similarly, the indigenous-origins
model explains well doe Late Archaic and Early
Formative continuities, but does not explain die
rapid appearance of the constellation of traits at the
beginning of the Colonial period.

Adding to the difficulty in understanding
Hohokam origins and die mechanisms that fostered
Me spread of the Hohokam cultural pattern and the
integration of autonomous settlement systems into
a single overarching cultural pattern is the tendency
to look at Hohokam origins as a uniform process.
Researchers have looked for clues to Hohokam
origins in the Gila River valley (Gladwin et al. 1937;
Haury 1976), the Salt River valley (Cable and Doyel
1991, Henderson 1989), and the Tucson Basin
IV(/allace et al. 1995, 2003), all with the notion of
finding a single explanatory model. Whether or not
the Hohokam culture developed in place from the
Late Archaic in die Gila River valley, it is clear in
other areas of southern Arizona that the Hohokam
cultural pattern and the objects signifying Hohokam
identity emanate from the Gila River valley.
Hohokam culture is, therefore, clearly intrusive to
the so-called peripheral areas of southern Arizona.
The culture history of these peripheral areas appears
to flow unimpeded from the Late Archaic through
the Early Formative periods, only to be abmpdy
truncated and altered at the beginning of the Middle
Formative period. The evidence for Hohokam
origins is to be found in the Gila River. The primary
research theme of the so-called peripheral areas is to
study and explain the mechanism responsible for
the spread of the Hohokam cultural pattern.

The spread of the Hohokam culture across
southern Arizona probably involved a recipe of
population movement as well as diffusion of
cultural traits. Haury (1976, 1978) postulated the
spread of the Hohokam as a migration of people
from the Gila and Salt River valleys into the
oudying areas. An alternative and more dynamic
scenario is offered here, based on the assumptions
that at the time the Hohokam culture emerged, the
basins and river valleys of southern Arizona were
already occupied. At a critical juncture in time,
something happened in the Gila and Salt valleys that
changed the balance of the cultural dynamics of
soudaern Arizona. It is postulated here that Mat
"something" was the development of large-scale
irrigation agriculture-the second agricultural
revolution in southern Arizona.

The first agricultural revolution was the
adoption of agriculture across the Southwest. By
1200 B.C., early farmers were irrigating in the
Tucson Basin and probably elsewhere. These early
irrigation systems were probably rudimentary and
best suited to rivers and streams with lesser flows
than the Salt and Gila rivers. The second
agricultural revolution was the adaptation of
irrigation agriculture to the large rivers of the Gila
and Salt. This technological innovation was
probably the necessary impetus for the development
of a large sedentary popuLation in doe Phoenix Basin
(Doyel 1995:647). The earliest evidence for
irrigation of the floodplains of these rivers is around
A.D. 1 (Henderson 1989).

Fertile soils, blessed with the waters from the
Gila and Salt rivers, grew into bountiful oases. As
word of the bounty spread across die Southwest, it
inspired hosts of migrations of people in search of a
better way. The people may have come from die
Santa Cruz Flats, the Verde River, the Mogollon
Highlands, the upper Gila River, the Tucson Basin,
and the lower San Pedro-to name only a few
regions. Movements of people at the scale required
for this explanation find precedence M die Late
Archaic period. Many of the first so-called
immigrants may have considered these rivers part of
their territories. It is likely that some of these
migrants came from the south, perhaps well to the
south. This coalescing of people into one locality
and die continual expansion of the irrigation
systems may have, of itself, been enough to give rise
to the level of Hohokam culture that we see
through doe Colonial, Sedentary, and Classic
periods. It is of some note that the collapse of the
Hohokam cultural system in die fourteenth century
has been attributed, in part, to a series of drought
and flood conditions that may have destroyed the
canal beads beyond repair and re-engineering.

What occurred during the Late Pioneer period
was not the adoption or adaptation of irrigation
technology, but rather die elaboration and intensi-
fication of this technology. The emphasis on large-
scale irrigation technology sparked the rise of the
Hohokam influence. With continued immigration,
population influx would have required expansion of
existing canal systems or construction of new
systems to expand farmlands. This influx also would
have supplied the labor necessary for these tasks. In
addition, it is possible that a symbiotic economic
relationship emerged between the Gila River
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population and populations in outlying areas.
Agricultural opportunities existed in the Salt and
Gila valleys, but local labor to expand and maintain
the canal networks may have been in short supply.
In contrast, opportunities for large-scale irrigation
in the oudying areas were few, but potential labor
was reasonably abundant. In exchange for their
work, laborers could have earned a share of the
harvest, in a manner similar to practices document-
ed edanographically for the O'odham (Castetter and
Bell 1942). The initial outfiowing of goods in the
eighth century A.D. may have been the result not of
population expansion or expanded exchange of
Hohokam goods into outlying areas, but rather doe
result of migrant workers or immigrants returning
periodically to their homes with trinkets, newly
acquired skills, and intriguing information about the
customs practiced in the middle Gila River basin.
Peoples who had moved to the Gila River to enjoy
the agricultural bounty could have served as
emissaries of Hohokam culture when they them-
selves returned to their homelands. Thus intro-
duced, aspects of Hohokam culture were selectively
incorporated and reinterpreted by indigenous
populations to create distinctive local cultural
traditions. A scenario such as this could account for
the selective dissemination of Hohokam traditions
and material culture to areas outside die Hohokam
heartland, an observation made by numerous
researchers (W/ilcox 1979; Wilcox and Shena 1977;
Wilcox and Sternberg 1983; \X/ilcox et al. 1981).

Part of the Hohokam ascension in southern
Arizona may have been economic. The develop-
ment of large-scale irrigation systems may have had
a direct impact on tl'lc amount of subsistence crops
that were grown. It may also have provided ample
opportunity for the cropping of cotton. The long,
warm growing season, abundant water, fertile soils,
and physiographic opportunities for large-scale
irrigation in the Gila-Salt Basin were ideal for the
cultivation of this valuable crop. Cotton requires a
longer growing season and more water than corn
and other subsistence crops (about 200 frost-free
growing days league 19981). Further, cotton is
more tolerant of moderately saline soils than any of
the traditional Southwestern cullen triad, corn,
beans, and squash (Ayers and Wescot 1989131-35,
Tables 4 and 5). Locations that could support
cotton production, then, would have been
extremely desirable and economically profitable.
Cotton was documented at the site of Snaketown

first during die Sweetwater phase lea. A.D. 600-
700), but by the Colonial period (ca. A.D. 800-950),
cotton occurs in almost all archaeobotanical assem-
blages from sites along the Gila, Salt, and Verde
rivers. High ubiquity values for cotton suggest that
this fiber plant was being grown in great volumes
for textile production and exchange (Adams 1997).
Given archaeological evidence for its presence in
Mexico as well as on the Colorado Plateau (Teague
1998), it is quite likely that cotton was one of die
desertSouthwest's major export commodities.

The spread of the Hohokam cultural pattern at
the beginning of the Colonial period suggests the
development of an interaction network of
unprecedented scale. Such a network was likely
superimposed over avenues of interaction that had
existed since the Late Archaic. One of the iinpres-
sive changes in the network of interaction is the
manner in which goods were moved. Prior to die
emergence of the Hohokam culture, the exchange
of exotic goods was relatively low in volume. With
the rise of the Hohokam to prominence, goods
were exchanged and transported across southern
Arizona at an unprecedented scale. This network
was of sufficient vigor that relatively large quantities
of Gila River red-on-buff pottery, among other
goods, reached populations as far away as Palo-
parado (Di Peso 1956), some 180 km to the south.

Economic specialization occurred in commodi-
ties other than cotton during the early portion of
the Middle Formative period (A.D. 700-950).
Aldaough various items were manufactured and
exchanged at most residential sites, certain settle-
ments apparently specialized in the production of
particular goods. Of primary importance among
these is the production and exchange of red-on-buff
pottery. Both casual and careful studies of this ware
suggest that the majority of red-on-buff pottery was
manufactured in a relatively restricted area of die
middle Gila River valley and exported across soud1~
err Arizona. The volume of pottery exchanged is
impressive. At sites in the northern Tucson Basin,
red-on-buff pottery from the Gila River accounts
for 60 percent of the decorated pottery, which was
about 15 percent of the total amount of pottery.
Shell jewelry manufacture has been documented at
sites M the Altar valley of Sonora McGuire and
Villalpondo 1993) and in the lower Santa Cruz River
valley of Arizona (Marmaduke and Martynec 1993).
Turquoise jewelry manufacture has been document-
ed at sites in the Tucson Basin Bernard-Shaw
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1989b). Although these sites in southern Arizona
exhibit intensified evidence for manufacture, the
question arises as to what market they were serving.

In the later portion of the Middle Formative
period, the supreme influence of the Hohokam
cultural system on populations in southern Arizona
diminished. This can be documented in the material
culture, architecture, and settlement patterns. For
example, the importation of red-on-buff painted
pottery from the Gila River to oudying areas slowed
dramatically around A.D. 950 (\Vallace 1988, \Wilcox
1987). In its place, a number of local ceramic series
evolved that imperfectly emulated Hohokam
Sedentary-style decorations, but were clearly
produced from local clays with a non-Hohokam
technology leaver 1984, 1989b; Greenleaf 1975,
Kelly 1978, \'Wallace 1986). Across southern
Arizona, ball courts were largely abandoned as
integrative features of the community by about A.D.
1000, and widespread shifts in settlement location
and configuration occurred (Doelle et al. 1987, Fern
et al. 1984). In short, the changes of the post-A.D.
950 period are sufficiently dramatic to suggest that
popdations of southern Arizona again functioned
as independent political and economic systems
sometime after the middle of the tenth century A.D.

Aware of these changes, Di Peso (1956)
proposed a period where the ancestrally indigenous
peoples of southern Arizona reasserted their
independence and returned to their own cultural
traditions. Rather than interpreting these events as
the result of a rebellion that restored the ancient
order, an alternative explanation is that in the
absence of a vigorous economic exchange system,
populations of southern Arizona reverted to an
interaction network that had existed since Late
Archaic times. While it is true that certain Hohokam
customs persisted after A.D. 950 (e.g., the practice
of cremation), rather than viewing these practices as
continued Hohokam influence, it may be that the
practices had become so integrated in the local
customs that there simply was no other way. Life in
southern Arizona after A.D. 950 was not the same as
it had been before A.D. 700. The Hohokam
presence had irrevocably altered the indigenous
cultural traditions

Late Formative (A.D. 1150-1450):A New Direction of Change

After die decline of Hohokarn influence across
southern Arizona, another series of sweeping

regional changes occurred. In southern and central
Arizona, dlese changes signaled the advent of the
Late Formative-a time of distinctive forms of
architecture and setdements, styles of painted
pottery, and patterns of interaction. Influence was
no longer peddled from the Hohokarn core area,
but rather, influence now flowed from northeast to
southwest. This was a time of migration, with
peoples from the Kayenta region of the Colorado
Plateau moving southward into east-central Arizona
(Dodson 1999, 2006). It was also a time when
Paquiiné lCasas Granges) in Chihuahua, Mexico,
emerged as a center of regional influence (Di Peso
1974). Other local centers developed, too, probably
as part of a natural reorganization of people in
response to the vacuum left by the Gila River
Hohokam. The local systems flourished at the
expense of regional systems, and within localities,
districts were abandoned and new communities and
community centers came into being. Influential
local systems existed in northern Mexico, in the
middle and lower San Pedro River valley, in the
Papagueria, and in the Tucson Basin. That new
sociopolitical and economic relationships developed
is inferred from the patterns of indigenous and
exotic ceramics in archaeological assemblages. In
the Tucson Basin, for example, Tanque Verde Red-
on-brown was produced wide a vigor not reflected
by its Gila Basin counterpart, Casa Grande Red-on-
buff. Similarly, to the east in the Sanford region, San
Carlos Red-on-brown (a stylistic homologue of
Tanque Verde Red-on-brown) was also produced
with a vigor unmatched in the Gila Basin. In
addition, the influx of pottery from the San Pedro
River valley, die Tonto Basin, and the Cibola region
l\Vallace and Holmlund 1984:176, 177) suggests
that a more sustained interaction with peoples to
the southeast and northeast took place. Eventually,
a new style of pottery, die so-called Salado
polychromes, appears in east-central Arizona and
eventually spreads over most of central and
southeastern Arizona.

The beginning of the Late Formative period is
signaled by the appearance and rapid spread of a
new architectural style consisting of aboveground
rectangular rooms formed by one of several
constnlction methods. Among other techniques
walls were built with adobe "turdebacks" lie., pad
died adobe masses), adobe reinforced by wooden
posts or cobbles, or dry-laid masonry. Initial
aboveground rooms coexisted with old-style brush
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and earth-walled pit structures characteristic of the
Middle Formative period. But by A.D. 1200,
aboveground architecture was the dominant form
of dwelling and storage space. Geographic
variations in construction techniques suggest dirt
architectural styles were developing at a local level.

In conjunction with architectural style, changes
in settlement structure occurred. In particular, the
concept of enclosing space with walls to create
private compounds emerges. One or more
stnlctures were surrounded by enclosing walls that
were constricted in a manner similar to the houses.
The effects were to partition space and formalize
the relationships between compounds and odder
important features within the larger settlement, such
as cemeteries, middens, and public buildings. Such
structure existed in earlier times, but was less overly
defined. Some researchers have suggested that the
practice of formally delimiting space is a likely
response to aggregation of formerly dispersed
populations into fewer but larger setdements-a
phenomenon that appears to have occurred M
numerous locales across the Southwest. Wilcox
(1987) has suggested that the aggregation was a
response to threats of violence and attack.

Near the end of the Late Formative period,
sometime after A.D. 1300, a strong network of
regional exchange re-emerges. This network is
evidenced in the widespread occurrence of Gila
Polychrome and obsidian, among other goods.
Goods were again traveling over long distances and
in large quantities. For much of central, eastern, and
southern Arizona, a new cultural pattern emerged.
This pattern, like that of the preceding Hohokam,
was manifested different across the region. This
suggests that once again the culture emerged
through a realignment of alliances among
autonomous settlement systems. This new cultural
tradition was die Salado culture, which is almost
universally considered to be the most poorly
understood culture. The Salado culture is discussed
here as an example of the trends that characterize
the Late Formative period.

To understand the "Salado culture" in terms of
its influence across southern Arizona, it is first
useful to consider the evolution of die concept as
formulated by archaeologists. The Salado culture
was an attempt to explain the source of puebloan
cultural characteristics at late prehistoric sites in the
Hohokam culture area. Based on the current state
of knowledge, die Tonto Basin seems the likely

source for these cultural changes. The Salado
culture was identified by a unique polychrome
pottery that had a dark, red-slipped exterior with
black-on-white designs on the interior. Three
chronologically sequential types are recognized:
Pinto, Gila Polychromes, and Tonto. Technically,
these three polychromes are part of the Roosevelt
Red ware tradition, but they are often referred to
collectively as the Xo/ado com/aromer. Although this
affectation is technically incorrect, it more apdy
connotes the cultural expression that is identified by
the occurrence of this pottery. This expression will
be used accordingly in this text.

Reid and \X/hittlesey (1997) summarize the
archaeological history behind the definition of the
Salado culture. In die 1920s, archaeologists such as
Harold Gladwin and Erich Schmidt made some of
the first attempts at a coherent definition and
explanation of Salado. A common approach to
explaining archaeological change during that time
was to rely on the idea of wégralian, when one
population group moves physically into a given area
and brings all its cultural traits with Ir, often super-
imposing them upon any groups already living
there. Gladwin, for example, in taking this inter-
predve approach, concluded that the presence of
polychrome ceramics at Casa Grande near present-
day Coolidge indicated the presence of invading
peoples moving into this previously Hohokam-
dominated site (Reid and \Vllitdesey 1997235). It
was held dirt the Salado were pueblo-dwelling
people from the north who expanded into die
Tonto Basin, and whose lifeways and worldviews
were imposed upon or adopted by the Hohokam
people already living there. Florence Hawley (as well
as Gladwin) hypothesized that this migration
originated from two areas, the upper Gila region
and, later, from the LiMe Colorado area. Finally,
Emil Haury presented a somewhat modified version
of the migration model, concluding dirt the Salado
peoples did not "invade" the Hohokam so much as
coexist in the same geographical region (Reid and
V(/hitdesey 1997:238, 239),

In the intervening years, it has been recognized
that migration models are often overly simplistic or
unnecessary, however, dieories underlying the
Salado concept initially were influenced by this
paradigm. As time progressed, archaeologists began
reconsidering the "rnigradng puebloan people"
model. Rather than the Salado culture being
"brought in" from the Colorado Plateau, it was
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proposed that it had instead developed in place
among the local Hohokam populations of the lower
Salt River and Tonto Basin. The mechanism for this
change could have had, at least in part, to do with
changing sociopolitical realities among die
Hohokam, namely, a trend toward more centralized
polities-or "chiefdoms"-and away from relatively
more egalitarian groups or segmented social group-
ings. Both concepts derive from the standard model
of social "evolution" found in ctdtural anthropolo-
gy, with which archaeology was attempting to ally
itself, particularly in the 1960s and 1970s. This
scheme would explain, for example, the presence of
platform mounds and the absence of ball courts. By
the 1980s, this perception of the Salado culture was
widely accepted, and Salado was not seen as a
unique cultural tradition, but rather one of the many
regional offshoots of the Classic period Hohokam.

However, a minority of scholars argued against
the in-place development of the Salado culture from
the Hohokam populations that had colonized the
Tonto Basin in the Middle Formative period. Some
felt that a model of increased social complexity as a
mechanism for such a change was unviable.
Furthermore, these archaeologists made several
other observations. First, the appearance of the
Salado culture was too "sudden", dirt is, it appeared
too abrupt in the archaeological record with little
or no indication of intervening stages of develop-
ment. Second, although Hohokam populations had
certainly been present in the Tonto Basin, Mogollon
sites were present as well. More recent speculation
on the Salado has led to a reconsideration of the
migration model (Clark 1995, 2001, Elson et al.
2000:175; Rice 1998; Stark et al. 1995; \X/hittlesey
and Ciolek-Torrello 1992, Dodson 1999, 2006).

The Salado culture manifests an identifiable
identity during the Roosevelt phase (ca. A.D. 1250-
13501 in the Tonto Basin. Large, permanent villages
of aboveground, coursed masonry architecture
begin to be built, a somewhat radical break from the
semi-sedentary dry farming/hunting-and-gatheNng
lifeway flat had begun during the Sedentary, at least
in the upper areas of the Tonto Basin. Also, it was
during this time that platform mounds appear with
no prototypes, constructed over a brief period
beginning in about A.D. 1280 (Wood 20001113), and
puebloan people move into the area Reid and
\X/'hitdesey 19971247-253). It is at dais point that the
"migration factor" can be reintroduced into the
archaeological model of Salado development. As

discussed above, people in the Tonto Basin had
previously established ties with people living above
the Mogollon Rim, as evidenced by the influx of
Cibola White Ware ceramics. The Roosevelt phase,
however, appears to have involved a migration (as
opposed to mere interaction) of puebloan people
from the Colorado Plateau, which was undergoing a
process of abandonment due to a serious,
widespread drought that began ca. A.D. 1275. This
influx is reflected in the embellishment of some
existing residential compounds with distinctive
puebloan-style architecture and an expansion to full
village settlement. The basic village stricture that
developed consisted of several residential
compounds loosely focused on a platform mound
with a compound wall surrounding it Reid and
Whitdesey 1997:251, 252) It is thought Mat this
arrangement is reflective of a change in polity that
became necessary as a result of the population
increase and the attendant interaction between
culturally diverse groups, especially where arable
land was at a premium. Regardless of die ties that
may have been established through trade and
possibly ldnship with puebloan people, the
demographic shift resulting from due drought of the
late thirteenth century brought both economic and
social stress, and probably conflict, to the Tonto
Basin. The platform mounds may have served as
consolidating points for the cosmopolitan human
presence in die villages through the rituals that were
associated with them lEsson et al. 20001182-185)
and the cooperative (and presumably administrative
efforts to build and maintain them. It is also evident
that odder aspects of the spiritual life of the people
began to undergo change: in addition to the ritual
orientation toward the platform mounds, mortuary
practices increasingly took on the form of extended
inhumadons rather than die secondary cremations
customary among the Hohokam, Additionally,
despite an increasing occurrence of architecture
executed in the pueblo style, body vivas and great
vivas are conspicuously absent from the villages,
which implies that the Katsina cult was not brought
to the Tonto Basin by Me puebloan immigrants
(Reid and \Whittlesey 1997:256, 257). Reasons for
this omission are unclear, but it may be reasonable
to speculate that it relates to the drought
experienced on the Colorado Plateau and the
Katsinas' connection to the phenomenon of rainfall.

It was also at this time that the hallmark
polychrome ceramics of the Salado began to be
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the people to dispersed setdements along the Gila
and San Pedro rivers,  Salado sites are known from
these regions, but their temporal associations are as
yet uncertain (Reid and Whittlesey 1997:257).

It is evident that late in prehistory a new way of
life that had many of the physical manifestations of
puebloan culture appeared across most of southern
Arizona. The mechanisms that promoted the spread
of t h i s  cu l t u r e  appea r  t o i nvol ve  sou t he r l y and
soudawesterly migrations of puebloan peoples from
the southern margins of the Colorado Plateau,  as
well as the adoption of puebloan-like characteristics
by indigenous populations. This interaction may not
have always been amicable,  and warfare may have
been common.

PROTOH1STOR1C PERIOD (A.D.1450-1681)

manufactured. The Salado polychrome are
essent ial ly Roosevel t  Red Wares executed in the
Pinedale style,  an approach to ceramic design and
motif execution that originated with artisans on the
Colorado Plateau, and which also appears on Cibola
\X/hite Wares (ZedeNo 1994:89),  which Roosevelt
land \X/hite Mountain) Red Wares replaced Reid et
al ,  1992:212).  Some scholars have postulated that
the Pinedale style in general and the iconography of
the Salado design styles in part icular such as due
mask and parrot designs found on Gila
Polychrome) are indicative of a "regional cult" that
was widespread throughout the Southwest and flat
developed in response to the  envi ronmental  and
social changes being experienced during the Classic
period (Simon and Jacobs 2000:199, 200). In terms
of social function, a regional cult can be interpreted
as a medium that allows dissimilar social groups to
participate in a common realm, dias lessening social
discord and s t ress .  Ceramic vessels  reflect  thei r
users' participation in the symbolic system as it  is
expressed through the design of the vessel .  That
t h i s  r egi ona l  be l i e f  sys t em-as  r e f l e ct ed  i n  t he
cerarriics-was imported into d1€ Tonto Basin area
i s  pe rhaps  shown by the  s imi l a r i t y of Fourmi l e
Polychrome la red ware made on the Plateau) and
Gila Polychrome, while at the same time the extent
of  t h e  cu l t  ou t s i d e  of  t h e  S a l a d o h e a r t l a n d  i s
i nd i ca t ed  by t he  occur r ence  of  t he  pol ychr ome
wares at sites far distant from the Basin.

The  e f for t s  t o  un i fy t he  s t r a nds  of  cu l t u r a l
diversity in the Tonto Basin during the Roosevel t
phase did not last  long. The villages and platform
mounds that had developed during Roosevelt times
w e r e  a b a n d o n e d ,  a n d  m u c h  o f  t h e  p o p u l a c e
aggregated into fewer, but much larger, setdernents.
This aggregation is known as the Gila Phase (AD.
1350-1400) This was probably a time of conflict, as
evidenced by setdements with defensive character-
istics and die fact that the majority of the Roosevelt
phase structures were burned (Elson et al. 2000:186,
187) .  The lat ter  may have been par t  of the r i tual
process of abandonment that  occurred,  apparently
en mane, at the end of due Roosevelt phase. Finally,
intensively destructive floods during the years A.D.
1380 and 1385, followed by equally disastrous years
of  d r ough t  f r om A. D.  1385  t o 1390 ,  ma y ha ve
forced  t he  comple t e  abandonment  of  d i e  Tonto
Ba s i n ,  p l u s  b r i ngi ng t o a n  e nd  t he  d i s t i nct i ve
cul tures  and  l i feways  pract i ced  t he re  for  many
hundreds of years. The abandonment may have led

The Protohistoric period is an obscure period in
the history of the Southwest that falls between the
Late Formative period and the arrival of the Spanish
missionaries. This period is not well represented in
the archaeological record, yet early Spanish
explorers documented their encounters with people
who were  wel l  es t abl i shed in  some areas  of the
Southwest. An accounting of this period is based on
the historical accounts of newly arriving Europeans,
linguistic relationships among indigenous peoples,
and Native oral traditions.

Spanish exploration of the Southwest began as
early as 1539 with the preliminary scouting expedi-
don of Fray Marcos de Nina, who had been sent to
the region by Mexican viceroy Antonio dh Mendoza
in response to the accounts of Alvar NUNez Caber
de  Vaca  and Moroccan s lave  Es tevan.  Caber  De
Vaca and Es tevan had wandered to Sonora  aft er
being shipwrecked in the Gulf of Mexico in 1528.
After dh Nina returned, Viceroy Mendoza proposed
a  l a rge r expedition a n d  s e l e c t e d  V a s q u e z  d e
Coronado as i ts leader.  Coronado's party departed
in  1540 in search of the fabled Seven Cities of
Cibola.  The route of the expedition probably took
Coronado through what  i s  now eas tern  Ar izona ,
although at one time it was speculated that one stop
on the journey, Chichilt icale or "Red House," was
in fact  the Hohokam adobe house at  Casa Grande.
A preliminary scouting party led by Melchior Diaz
had preceded Coronado and journeyed up the San
Pedro River, exploring die area around the Gila-San
Pedro confluence to the "east and west." (The exact
extent of this survey is unknown [W/ilson 1999:25]).
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The Spanish likely entered a world that had
undergone traumatic social and environmental
changes shoddy before their arrival. V(/hen the
Spanish arrived in the sixteenth century, much of
the Southwest was subject to regular warfare. As a
result, large areas were uninhabited. Captain
Hernando De Alareon, who was transporting
supplies up the Colorado for the Coronado
expedition, was told by a native informant that the
region between the Colorado and Coronado's route
was uninhabited (W/ilson 1999:13). Similarly,
Coronado found the region dirt is now eastern
Arizona to be a great derpok/ado--ari uninhabited
region (Reid and \Vhitdesey 1997:165). Indeed,
eastern Arizona had been minimally inhabited
following the final abandonment of die pueblos.
The precise route taken by die Coronado expedition
is not known, but several routes have been
proposed. The most commonly (and perhaps
uncritically) accepted is flat of Coronado
biographer Herbert Bolton (Reid and \WNtdesey
19971267-273), who proposed that the expedition
crossed the Gila near Bolas, continued northward
across the Salt, \Vhite, and Lithe Colorado rivers,
and finally arrived at Cibola-the Zuni village of
Hawikuh-where the expedition members were
disappointed to find that the streets were not paved
with gold as expected.

Around 1600, bands of Western Apache,
Athabaskan-speaking groups with a linguistic
affinity to peoples in northern Norri America,
began arriving in the region of the southern
Colorado Plateau and the mountainous region
below the Mogollon Rim (Stein 1994:10, 11). Each
Western Apache band practiced a hunting-and-
gathering subsistence strategy supplemented by
limited horticulture and held dominion across
specific territories. Conflicts between Apache
groups, Pimans, and Europeans would continue
over the next several centuries.

Prior to the missionizing efforts of the Jesuits
and their use of the rather generic term "Pima," the
Spanish explorers (and others, including Franciscan
missionaries) had a varied nomenclature for the
groups of people living in different regions of
soudaern Arizona and northern Sonora. Some of
these people spoke closely related dialects of Piinan
which belongs to the Uto-Aztecan linguistic
family, while others spoke Horan (or Yuman)
languages (which are unrelated to Uto-Aztecan).
The Horan speakers were primarily those inhabiting

the areas along the lower Colorado, but some
resided alongside the Piman speakers on the Gila
River, having migrated there in response to ongoing
warfare (Reid and Whittlesey 1997:114). The Horan
speakers along die Gila included the Opus (later
known as the Maricopas) and the Kaveltcadom (or
Cocomaricopasl. The Piman speakers included such
groups as the Sobaipuris, Cipias (or Zipias), Yiniris
(or Hymeris), and Kohatks (W/ilson 1999:101 11).

Linguistically, there is a continuity between west-
central Mexico and southern Arizona, a continuity
that may have existed prehistorically and been
paralleled by some aspects of the material culture,
notably ball courts (Kelly 1991). The languages or
dialects spoken by both die Upper and Lower
Pimans belong to Lowland Pima, one of four
divisions of the Tepiinan group of languages (itself
belonging to the wider Uto-Aztecan family), the
other three being Mountain Pima, Northern
Tepehuan, and Southern Tepehuan (Saxton and
Saxton 1973:xviil. The Tepehuan languages occur in
the Zacatecas and Durango regions in west-central
Mexico, whereas (as we have seen) the Piman
languages occur in northwest Sonora/southern
Arizona. This linguistic homogeneity, although quite
possibly easting in prehistoric times, does not

necessarily reflect a long, in-place population,
although several linguists have concluded that the
Uto-Aztecan family has been in the
Southwest since the Middle Archaic period Marry
1998:85). A second possible scenario that accounts
for the distribution of Tepiman languages in
southern Arizona is that Piman speakers moved
northward from homelands in nor therm Mexico
(Teague 1993:437), presumably replacing the extant
language or languages, which may themselves have
belonged to the Tepiman group.

Although the Piman groups probably had
distinct social (or at least political) identities, they
were closely related linguistically, a fact that did not
go unnoticed by the Spanish. As early as 1540, die
first official Spanish expedition led by Vasquez de
Coronado recorded people speaking dialects of die
same language (Piman) over a large geographic
region, from Sonora to southern Arizona (Wilson
1999:12). Eventually, the Spanish recognized a
variety of linguistic groups across nordlern Mexico
and the Southwest, including odaers belonging to
the Uto-Aztecan family, such as the Cpatas of
north-central Sonora and the Mayo and Yaqui tribes
(Spicer 1962:12, 13).
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continuity exists among people speaking variants of
the Tepiman language group. The languages spoken
by some of the people in Sonora and southern
Arizona belong to Piman, one of the members of
the Tepiman group.

The oral traditions of the Piinan people in
southern Arizona are consistent with bode the
archaeological record and the linguistic model
described above. The traditions focus on die
conflict between Elder Brother, I'Z2'02, the hero of
the Toho ro O'odham (and who is known as fiuzzbu
among the Akin el O'odhaml and the (Hohokam)
fivazyi or Stu/ani. In one version of the story, Siwani
is a personal name (Saxton and Saxton 19731147-
168), but the word Jivanyi is also a reference to a
Hohokam priesthood, It may also be related
linguistically to T/yiwunni, the Zuni directional rain
priesthoods (Teague 1993:439). The traditions state
that warfare breaks out between Siwani (or the
Sivwyz) and I'i1'0i and his followers, whom
(depending on the account) he gathered togedaer
from among the O'odham people of northern
Sonora, or who emerged from beneath the earth
from a point south of Baboquivari. There are rather
detailed accounts of  the progression of  the
subsequent war against the .Yin/u/yiand the eventual
victory of Fitoiir warriors, Following the conflict and
the disposal of the fix/4117! priesthood, the warriors
dispersed, some returning south to die Lower
Piman homeland, some going north to the pueblos,
and some remaining in the Gila valley and
intermarrying into the local (Hohokam) population,
eventually to become die Pimps GileNos league
1993:444). From the foregoing, it appears plausible
that these traditions telling of a rebellion against a
priestly hegemony at the end of the Classic period
echo events dirt are also reflected in the
archaeological record,

H1sToR1c PERIOD (A.D. 1691-1950)

The fundamental question facing archaeologists
is whedler the Pitman-speaking peoples (such as the
Sobaipuri of the San Pedro valley) encountered by
the Spanish were descendants of the prehistoric
peoples of the Late Formative period, or had they
arrived from elsewhere prior to European contact?
There are two possible answers to this question.
One is that the Pitman-speaking people living in
southern Arizona were simply the direct
descendants of the prehistoric peoples whose
numbers and culture were reduced by the social and
economic changes that marked the end of the
Formative period, The other is that the Piman-
speaking peoples moved into the area after the
collapse of the prehistoric cultural traditions. They
may have not found the region completely
abandoned and perhaps were integrated with the
descendants of the prehistoric cultures, a possibility
suggested by oral tradition (Teague 1993:444) .

The possibility of direct descent of the Piman
speakers is suggested by the descriptive accounts of
the Spanish as died moved northwest from central
Mexico into what is now Sonora and Arizona. They
found that the majority of people across this region
practiced agriculture as a subsistence base, in
contrast to people in the surrounding regions of
California and the Great Basin, where hunting and
foraging prevailed. The Spanish also noted little to
no political unity beyond the level of individual and
autonomous raw/aeriax, a condition unlike that
encountered in Aztec-dominated central Mexico.
Finally, trade across the region, although sporadic
and not regularized, was widespread and generally
did not involve food and tools, but rather
emphasized luxury and ceremonial items (Spicer
1962:8-15). All of these traits might be expected at
the time of European contact, agriculture and trade
having long been the norm, and the ram/yenhf
perhaps the result of the social reorganization that
occurred at the end of die Formative period.

In contrast, archaeologists have pointed out
dissimilarities in the material culture between the
Piman peoples and the prehistoric cultural
traditions, which is supportive of the new cultural
identity model. Teague (1993) suggests that both
linguistics and Pinar oral traditions support this
discontinuity. Linguistically, there is a continuity
between west-central Mexico and southern Arizona
a continuity Mat may have existed prehistorically
and been paralleled by some aspects of the material
culture, notably ball courts (Kelley 1991). This

The historic period begins in 1691 with the
establishment of die mission system in the Santa
Cruz valley following die arrival ofjesuit missionary
Eusebio Kino. Kino made his first forays into the
Santa Cruz valley in 1691 Ito Tumacacori) and 1692
(to San Xavier del Bac) IN/ilson 1999:12, 13). After
a poorly documented visit to the Casa Grande area
in 1694_ Kino made a second entrada to the area in
1697 (W/ilson 1999:24). Setting out from the
Nuestra SeNora De Dolores mission, Kino traveled
north along the San Pedro and then followed the
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Gila to die west, arriving again at Casa Grande on
November 18. He was accompanied by Captain
Juan Mateo Marje and some 20 soldiers and native
guides. Manse, unlike Kino, kept well-written
journals of his travels. The chronicle of dis expedi-
don makes note of small groups of people living
along the San Pedro, identified as the Sobaipuri
(Doelle and Wallace 1990, Masse 1981), and also
mentions many abandoned villages along the river
corridor. These were most likely recency abandoned
Sobaipuri villages, although he may have included
prehistoric sites as well Masse 1980). The chronicle
also notes "six or seven" Pinar raw/Qerzkzar along the
Gila River in the area around Casa Grande. This
appears to be the first known reference to the Pima
by Europeans (Debowski et al. 1976:30).

The subsequent missionizing efforts identified
the groups of people inhabiting southern Arizona
and northern Sonora as Lower and Upper Pimans,
or Pitnas Bajos and Pitas Altos. The Pimps Altos,
or the people inhabiting the Pimeria Alta (which
includes the Santa Cruz and Gila rivers as we].l as
the adjacent desert regions), were described by the
Spanish missionaries as consisting of four broad
groups: the Pitas, inhabiting die southeastern
portion of the Pimeria Alta, the Papabotas,
inhabiting the desert areas and later known as the
Papagos land today as the Toho ro O'odham); the
Sofas, supposed followers of a man named Soba in
the southwestern Pimeria Alta (and unlikely a
distinct cultural entity); and the Sobaipuris,
inhabitants of the north and northeastern areas, or
the San Pedro and Santa Cruz river valleys (Spicer
1962:119, 126-128; Wilson 1999:20). Subsistence
strategies practiced by these native peoples included
direct procurement of several resources (with wild
melons and bighorn sheep being particularly
important sources of food) and floodwater farming.
It appears uncertain if irrigated agriculture was
being used at this time Las it had during the
Hohokam era), although a 1699 account by Captain
Marje states that the Pumas did not make use of
canals to irrigate their crops and relied upon
floodwater IV(/ilson 1999:38). However, people in
the San Pedro valley are mentioned obliquely by
Kino during an early visit as cultivating cotton by
irrigated agriculture.

Two of the more well-known Sobaipuri sites,
Quibari and Gaybanipitea, are located in the San
Pedro valley. Body sites were excavated by Charles
Di Peso, and European metal and glass were

recovered from each, In addition, Sobaipuri
Whetstone Plain Ware was recovered from
Gaybanipitea. Although occupied for only a brief
period of time (from 1692 to 16981, Quibari was the
largest settlement along the San Pedro at dais time,
with about 500 occupants at its peak lAltschul and
Jones 1990). In addition to the sand-tempered
Whetstone Plain ceramics, other aspects of
Sobaipuri material culture included small, serrated
projectile points with deep basal notching and finely
flaked unifacial and bifacial tools lAltschul and
Jones 1990, Slaughter 1992:'/0, 71).

Owing to the efforts of Padre Kino,
missionizing of the people of the Pimeria Alta
continued into the early eighteenth century,
although after Kino's death in 1711, the mission
system in Sonora began to deteriorate, party as a
result of neglect while Spain was distracted by the
V(/ar of the Spanish Succession IN/alker and Buskin
1979:14l. In a 1723 report on the state of the
mission system in Sonora, Fray Daniel Januske
reported that the native population of the Piineria
Alta was declining. This decline was probably his
interpretation of native parishioners escaping the
missions; from about 1740 to 1770, it appears dart
the population of the middle Gila area in fact
underwent an increase (\Vinson 1999:44l. This
increase was probably due largely to an influx of
people responding to poor living conditions at the
missions (including both disease and abuse), as well
as defense against incursions by the Apache. The
Apache had been raiding Piman settlements since
shoddy prior to the time of Kino's initial contact
(Spicer 1962:234), and the increase in raiding over
time resulted in more and more geographical shifts
among the Pitman-speaking populace. By 1750, most
of the people occupying the San Pedro valley had
been forced to move to the Santa Cruz and Altar
valleys. This turned out to be only a temporary
solution, as the Apache began raiding these
locations as well. In 1762, the remaining Sobaipuri
populations were moved out of the San Pedro valley
to replace Pimps who had succumbed to disease at
the Guevavi Mission in the Santa Cruz valley. These
people either died or were absorbed into doe Pima
populace, thus ending the existence of the Sobaipuri
as a distinct cultural group (W/alker and Buskin
1979:12).

Incursions by the Apache continued unabated.
Beginning around 1790, as a means of bringing
raiding to a halt, the Apache were provided with
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rations and supplies, an action by the Spanish
government that allowed for the expansion of
ranching and stock raising in what would eventually
become southern Arizona. This time of relative
peace ended with the independence of Mexico from
Spain in 1821. With Spanish support no longer
available, ranching became unviable as die Apache
once again began their raiding activities Morrisey
1950:151>.

Anglo-Americans first established a substantial
presence in the middle Gila region during the
period between Mexico's independence in 1821 and
the beginning of die Mexican-American \Var (1846) .
The first Americans to enter the area appear to have
been Sylvester and James Ohio Pattie, father and
son beaver trappers who made several trapping
excursions along the San Pedro, Gila, and Colorado
rivers during the years 1825 and 1826 l\Walker and
Buskin 1979:17). During the war itself, the "Army
of the \West" under the command of Colonel
Stephen \Vatts Kearns was assembled at Fort
Leavenworth, Kansas, for the conquest of the
Southwest. The first expedition headed by Kearny
passed along die Gila River in 1846. Reinforce-
ments were sent to follow behind this force and
included the Second Missouri Mounted Rifles and
an infantry of 500. This infantry, known as the
Mormon Battalion, consisted of volunteer
Mormons from Nauvoo, Illinois, who were
intending to settle in Utah. The first commander of
the battalion, Captain James Allen, died before
reaching Santa Fe, and Captain Philip St. George
Cooke was promoted to the position. Cooke
entered what is now Arizona through the
Guadalupe Pass, marched up the San Pedro to the
Benson area, then turned west toward Tucson.
From there, he continued up the Santa Cruz and
followed Kearny's previous route along the Gila to
California. Although temporary, this is perhaps the
first instance of a Mormon presence in the San
Pedro valley Wall<er and Buskin 1979:18).

The Treaty of Guadalupe-Hidalgo, signed in
1848 following the conclusion of the Mexican-
American War, ceded that portion of what is now)
Arizona lying north of the Gila River to the United
States. In 1853, the Gadsden Purchase expanded
Arizona from the Gila south to the present-day
Mexican border. Although the lands included in the
Gadsden Purchase had been used for ranching in
the past, Arizona's ranges were now open for
ranching activities on a large scale. The increase in

population in California since 1849 had resulted in a
significant beef market, and Arizona became a
thoroughfare for cade driven from Texas to
California. Within Arizona itself, military garrisons
and a growing mining industry also provided a need
for beef (Morrisey 1950:151, 152). Following the
Civil War, a neglected and immense cattle
population in Texas began to be driven westward by
enterprising ranchers who realized that Arizona-
with its military forts and Indian reservations-was
a growing market for beef (Sheridan 19951. In the
Sulfur Springs valley, the Sierra Bonita Ranch was

established by Colonel Henry Hooker. Hooker
possessed at least 11,000 head of cade on his range
by the mid-1870s (Sheridan 1995:130).

The Gadsden Purchase also provided territory
for the United States' ever-expanding railroad
system. In 1860, Fort Breckenridge was established
along the San Pedro to defend American settle-
ments from Apache raiders (Sheridan 1995:61). Fort
Breckenridge was abandoned during the Civil War,
dough later reoccupied in 1865, and became known
as Camp Grant. In 1866, Camp Wallen was
established as one of a number of temporary
military posts in Arizona during die Apache
conflicts (Walker and Buskin 197957) Conflict
between die Apache and die Anglo setters continu-
ed until 1886, when Geronimo surrendered and
peace was negotiated (Collins et al. 1993:32). \Vito
the end of open hostilities, settlers resumed their
migration to the area wide the aid of the railroad.
Mining and cade ranching became the main
industries, although ranching had already developed
into a lucrative business some time prior to this.

During the nineteenth century, Mormon
pioneers established farming setdements in many
parts of Arizona. The Mormons were on a quest to
establish the State of Deseret, which was to be the
Mormon "homeland" covering a large portion of
western North America. The borders of Deseret
included the present states of Nevada, Utah, and
Arizona (north of the Gila River); a large portion of
California, New Mexico, and Wyoming, and parts of
soudmern Idaho. Church members seeded in die Salt
Lake valley after leaving Illinois during 1847 and
1848. \\'it Salt Lake as a base, from 1849 to 1856

they colonized Utah and eventually a 1,000-><-
800-mi area covering much of the West. Setdements
within this area included Lem hi, Idaho, Carson
Valley and Las Vegas, Nevada, San Bernardino,
California; and Fort Bridger, \5(/yoming. The
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Compromise of 1850 with the federal government
ceded all of Utah and Nevada, and parts of Colo-
rado and Wyoming to the Mormons as die Utah
Territory. After dais date, Arizona was no longer
"officially" Mormon, but continued to be seeded
into the 1860s and 1870s, including locations in the
San Pedro valley, notably Pomerene and St. David.
St. David, which was the southernmost Mormon
settlement in Arizona Walker and Bufkin 1979:28),
was founded in 1877 as a result of members of
Camp Utah leaving in resistance to working
alongside Native Americans (Sheridan 1995:196).

The Union Army arrived in Arizona in the mid-
nineteenth century and established camps and forts
around the state, primarily to protect setters from
Apache raids. In 1863, the Arizona Territory was
established after successful lobbying by Charles D.
Poston. A year before, in 1862, the National Home-
stead Act offered land tracts of 160 ac at $1.25 per
acre or 80 ac at $2.50 per acre for land widen a

railroad grant (Stein 1990:4). This began a series of
homesteading acts dirt eventually led to the Stock
Raising Homestead Act of 1916, which sparked a
boom in homesteading in Arizona in the 1880s that
peaked between 1910 and 1940 (Stein 1990).

Arizona became the 48th state in the Union in
1912. With statehood came a population increase
and changes in the socioeconomic fabric of the
region.

MINING IN ARIZONA (A.D. 1536-1950)

to the crown accordingly. Royalties to the crown
were paid on a sliding scale and depended on die
amount of ore produced by an individual claim.
Mining activity in Arizona, known at that time as
the Pimeria Alta, was not extensive under the 1584
decree, and claim registrations or records of ore
shipments are lacking from this period. However,
Father Eusebio Kino, one of the first and most
important explorers of southern Arizona, describes
a small number of mines scattered throughout die
Santa Cruz valley. It is possible dirt mines in the
river valley functioned on an illegal basis, exporting
silver to the black market (Lacy 1987).

In 1736, a rich deposit of silver, known as the
P/ann/ye; De Plata (sheets of silver), was found
southwest of present day Nogales, Sonora. The
discovery fueled a mining boom in southern
Arizona as miners rushed into the area with the
hopes of rnaldng similar discoveries (Lacy 1987,
Wilson 1943). Charles III enacted a new mining
code on May 26, 1783, that was applicable only to
New Spain. The new laws were an updated version
of die 1584 ordinances and remained in place until
Arizona became a United States territory under the
Treaty of Guadalupe-Hidalgo of 1848 and the
Gadsden Purchase of 1853. Under the 1783 code,
mining activities in Arizona were slow to develop.
Ecclesiastics remained die only permanent residents
in the northern territories of New Spain and they
were prohibited from filing mining claims, In
addition, supply lines needed to transport ore were
virtually nonexistent, and other, richer silver
deposits had been discovered closer to Mexico City
in Zacatecas. Continuing hostilities with the Apache
kept the region unstable, The limited mining that
was taking place was concentrated in the Santa Cruz
valley, where a temporary peace between the
Apache and Spanish from 1790 to 1820 encouraged
development. Mining was documented in Arivaca as
early as 1777 (Lacy 1987; Wilson 1943).

W/'hen the United States gained the territory
following the Mexican-American War, a code
regulating mining activities was adopted, largely
based on the previous Spanish ordinances. The
legendary P/anf/yer De Plata lode fueled American
mining exploration in the region from 1853 to 1861.
The high cost of transport was somewhat alleviated
by the Butterfield Stage Line, which operated tri-
weekly runs dirough Pima County from 1857-1860
Wilson 1943). Charles D. Poston, a leading figure

in mining and politics during die early American

Mineral exploitation began in Arizona during the
Spanish Colonial period. Under New Spain's
Viceroy Mendoza, ordinances were issued that
helped to fuel mining exploration throughout the
northern territories. The ordinances, in effect from
1536 to 1577, enticed miners to 4/5ths of the
minerals they extracted from their claims, the
remaining fifth being owed to the crown (Lacy
1987). Initially, Spaniards entered the northern
territories in search of vast hordes of gold. Instead
they found silver. Most of southern Arizona was
not heavily prospected due to hostilities with
Apache groups who made the area unstable for
mining ventures. On August 22, 1584, Phillip II
enacted a new mining code that was applied to the
entire Spanish Empire. Viceroy Mendoza's earlier
mining ordinances formed the basis for these new
laws. The code granted miners the right to work a
claim as if it were private property and to pay duties
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period, discovered silver deposits in the Santa Rita
and Cerro Colorado mountains in 1855 (Lacy 1987).
Poston and his associates were largely responsible
for legislation that allowed the establishment of
semi-autonomous mining districts throughout the
American Southwest. The new mining districts
dictated their own regulations for everything from
the establishment of claims to settling disputes.
During the Civil War, U.S. troops were removed
from the area and hostilities with Apache groups
effectively brought the Arizona mining industry to a
standstill. With the establishment of the Arizona
Territory in 1863, a code was established that
echoed the 1783 ordinances of New Spain.
Although the mining districts continued, they were
now subject to a more centralized authority. The
code was declared illegal by the U.S. government in
1866 based on the premise that a territory could not
grant miners ownership of federal land. Following
the ruling, the semi-autonomous mining districts
were soon to return and were allowed to operate
provided dieir laws did not conflict in any
fundamental way wide federal laws lacy 1987). The
Mining Law of 1872, passed by the United States
Congress, echoed many of the laws established by
the independent mining districts. This law set
formal rules as to how a mining claim could be
staked on public lands. It established the maximum
size of a claim and what improvements were
necessary to maintain and later patent that claim
lHeinrichs 2000).

Mining in Arizona attracted people, and between
1860 and 1864, the population of Arizona doubled.
It doubled again by 1870 (Keane and Rogue
1992:2). Mining has been extremely important to
Arizona's economy (Keane and Rogue 1992:2),
leaving a unique signature on the Arizona landscape.
Miners followed a different path than farmers and
ranchers. Settlements arose in places that woad
have never been settled by agriculturalists (Keane
and Rouge 1992:10). Many of these settlements
disappeared from Me landscape within a few years.
Army posts, roads, and railroads were built to meet
the demands of the mining communities' needs for
food, clothing, medicine, hardware, building
supplies, and economical shipping of ore from the
mines. Mining has continued to be an important
industry in Arizona.

The Gadsden Purchase in 1853 resulted in the
establishment of the Mexico-U.S. border M its
present location. The U.S. Army arrived in Tucson

in 1856 and founded Fort Lowell in 1873, whose
primary purpose was to protect the setters from the
Apache. Similarly, the military established Camp
Grant at the mouth of Aravaipa Creek in 1860
Walker and Bufkin 1979:37), permitting for the

first time relatively safe Anglo settlement of the area
around Mammoth and the future site of San
Manuel. The economy quickly formed around
ranching and, more significantly, mining. The
following account of the history of mining in the
Tiger/Mammoth/San Manuel area is summarized
from Howell (1991).

Gold was the initial focus of prospectors in the
Tiger/Mammoth/San Manuel area. Tradition
attributes the first mining claim to Frank Schultz,
who had emigrated from Austria. However, the first
official claim for which records exist is the Hackney
claim, attributed to Charles Dyke (a prominent
rancher in the area) and T. C. Weed, made in July
1879. The Hackney claim was on a quartz vein later
known as the Collins vein. Frank Schultz made two
claims, the Mars and Mammoth claims, on a seg-
ment of the Collins vein in 1882, this segment be-
came known as the Mammoth vein. Schultz event-
ually established a mining camp bearing his name,
where he lived until his death in 1918. He also
named the Old Hat Mining District, which extended
from Schultz's camp to include mining camps
located on the northern Santa Catalina foothills.
Although Schultz had sold the Mammoth claim by
1884 (to George M. Fletcher, who also purchased
the Mars claims, he and his descendants retained
interest in various mining claims in the region for
many years, well into the twentieth century.

In 1889, Mammoth Gold Mines, Ltd., based in
London, acquired the Mammoth mill at Mammoth
and the mine at Schultz. In 1891, the Mohawk
claim, located on the Mammoth vein, was recorded,
eventually, this claim became the basis of a mining
operation run by the Mohawk Gold Mining
Company, The town of Mammoth officially came
into being in 1887 with the establishment of a post
office, a school, saloons, and stores soon followed.
Schultz achieved the status of a town nearly a
decade later, in 1896, when it obtained its own post
office. It was also in 1896 that Mammoth Gold
Mines was reorganized and renamed die Mammoth
Gold Mining Company. The name changed again in
1897, to Mammoth Collins Gold Mines, Ltd.
Mining activities continued on an increasingly large
scale up until the turn of the century, including the
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installation of an aerial tramway between the
Mammoth mill and the mine at Schultz and a
cyanidation plant. After the Mammoth shaft
encountered the water table at a depth of some
800 ft, and after expenses caught up with profits, it
became evident dart a reconfiguration of the entire
Mammoth operation was needed. This did not
occur and the company passed into a long period of
inactivity marked by litigation from its shareholders
and Me burning down of the Mammoth mill. The
Schultz post office closed in 1902.

From the beginning of mineralogical exploration
in the Tiger/Mammoth/San Manuel area, gold was
the primary metal exploited. However, other
mineral resources-particularly lead, molybdenum,
silver, vanadium, wulfenite, copper, and zinc-were
known to be abundant in the region. Gold mining
continued, particularly after 1906, when the
Mohawk Gold Mining Company upgraded dieir
facility (after having ceased operations in 1898), but
with the beginning of \Vorld War I, other metals
became increasingly important, and non-auric
resources from the Schultz area mines became the
focus of renewed interest (although earlier, and
unsuccessful, attempts had been made in the late
1890s to market wulfenite from the Mammoth
mine). The Arizona Rare Metals Company was
formed in 1914 by Frank H. Hereford and William
Jennings Bryan, Jr., originally with the intention of
extracting wulfenite from tailings at Mammoth.
Mining was expanded to include molybdenum, an
element used in steel alloys, once the recovery of
wulfenite proved profitable. During the war years,
the Mammoth mines produced the entire U.S.
output of molybdenum.

The Arizona Rare Metals Company operation
was based on extraction from previously mined
material, and had purchased all the rights to the old
Mammoth tailings by 1918. That same year,
Hereford and other investors, including well-known
Tucsonan Eyes Randolph, formed the Mammoth
Development Company (later renamed the St.
Andlony Mining and Development Company) to
begin extracting molybdenum and wulfenite directly
from the Mammoth and Collins mines at Schultz.
However, when the war ended, the molybdenum
market disappeared, and no mining of any land took
place at Schultz in the early 1920s.

The old Mohawk mine was purchased by a New
York firm in 1925, and the mill was modernized to
utilize concentration and chemical extraction

methods. The Mammoth-Collins mines, although
evaluated by the United Verde Copper Company in
1926, continued to lie dormant. Meanwhile, 816
New Year claim, immediately to the east of the
Mohawk claim, was purchased and developed by
Sam Houghton. Houghton elicited the interest of
several investors, and following an increase in the
price of gold in 1933, he incorporated the Mohawk
and New Year claims together as the Molybdenum
Gold Mining Company, founded as a subsidiary of
the Molybdenum Corporation of America (which
had been the primary investor in the Mohawk-New
Year venturer .

In 1934, the Mammoth-St. Anthony Mining
Company, Ltd., was created by the stockholders of
the Sr. Anthony Mining and Development Com-
pany. The Mammoth-St. Anthony Company was
responsible for die construction of a power line in
anticipation of resuming operations at the
Mammoth and Collins mines. The li.ne was run
from Hayden, where it was connected to the line
originating at the Coolidge Dam, to Schultz,
Eventually, this line also provided electrical power
to Oracle and to the town of Mammoth.

in 1939, die Mammodi-St. Anthony
Mining Company purchased the entirety of the
Mohawk-New Year facilities, which by Mat time
had become large, complex, and lucrative. As the
mining operations expanded, die surrounding
community grew accordingly, and the town that had
until now been known as Schultz was officially
renamed Tiger with die founding of a new post
office on March 15, 1939.

The Tiger mines suffered from a labor shortage
after the United States entered World War II in
December 1941. The Army discharged 65 soldiers
from duty and sent them to work at die mines M
order to keep up production, neverdieless,
production waned, and the mines faced increasing
financial uncertainty as die war progressed. Only
funding from the U.S. government allowed the
mines to continue production, which, in addition to
molybdenum and vanadium, now included lead and
zinc as metals vital to the war effort. In 1945, the
Mammoth-St. Anthony Mining Company was
dissolved and the operation of the Tiger mines was
transferred to the St. Anthony Mining and
Development Company. Lead and zinc continued
to be extracted in large quantities from the Collins
vein following the war and were the focus of the
Tiger mines until about 1952, when both the ore

Early
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work at these sites is needed in order to fully
appreciate their prehistoric utilization. The site
descriptions provided below include an
"interpretation" field where the potential use of
each site is described.

FEATURE TYPES

Features are defined as modifications to die
landscape that leave a lasting, physical record of
their presence. The terms used to label common
features in this document are described below.
More rare features are described in the individual
site descriptions.

Artifact Scatter: A somewhat discrete concentra-
tion of artifacts (e.g., sheds, lithics, ground stone,
cans, bodes, bricks, etc.) on the ground surface.
Artifact density is described qualitatively as low,
moderate, or high. The number of artifacts per
square meter is also stated when deemed necessary.
This type of feature often defines an entire site.

quality from the Collins shaft and the market price
of lead and zinc dropped, due in part to saturation
of the market from foreign imports.

In 1953, the Magma Copper Company
purchased die mining properties at Tiger from die
St. Anthony Mining and Development Company
and the town of Tiger was abandoned. The post
office was closed in November 1954. The town of
San Manuel was founded by Magma to provide
facilities for the development of the San Manuel
and Kalamazoo ore bodies. In 1956, die flotation
concentrator began operation in San Manuel with
an output of 35,000 tons per day (Robb and Chase
1987). The San Manuel Plant Site continued
operation up to the 1990s, the ore being brought in
by the San Manuel Arizona Railroad from die mine
site south of the town of Mammoth (EPA 1992).
Broken Hill Proprietary Co., Ltd. (BHP Billiton), of
Australia acquired the mine, which had become the
largest underground mine in die United States, in
the late 1990s, before its final closure in 2002.
Reclamation activities began at the San Manuel
Plant Site shortly thereafter, and these activities
were still ongoing at the time of the survey.

Midden:

FEATURE AND SITE TYPE DEFINITIONS

SITE TYPES

A discrete, slightly mounded area
exhibiting an extremely high density of artifacts, ash,
structural material (e.g., daubs, and charcoal. These
features are associated will intensively occupied
habitation sites and are generally found in direct
association with habitation strictures. These are
also labeled trash mounds by some archaeologists.

Artifact Concentration:A discrete concentration of
artifacts within an artifact scatter. It may represent
trash deposition from activity areas or seasonally
occupied habitation structures. This feature is not
mounded and generally contains fewer artifacts Dian
middens.

: A discrete
aggregate of FCR that may be surficial or partially
buried. Many of these features are "deflated" li.e.,
the surrounding sediment, including the feature fill,
has been eroded away leaving only the FCR
fragments). This feature is interpreted as being
either a single-use or communal lased multiple
times) thermal feature (a "roasting" feature) .

Fire-Cracked Rock (FCR) Concentration

There are many site typologies in Southwestern
archaeology to describe prehistoric archaeological
manifestations on the landscape. Generally accepted
categories like habitation, resource procurement,
resource processing, and campsite are used by most
archaeologists to describe prehistoric sites. Gregory
(1991) has refined the Hohokam "habitation site"
into four types: villages, hamlets, farmsteads, and
fieldhouses. For the purposes of this report, sites
are physically described (e.g., low-density artifact
scatter wide surface rock features, high-density
artifact scatter with one midden and one cobble-
lined structure). They are also categorized as either a
habitati0n-a site people intensively occupied for an
extended period of time-or a Mailed aotivig/ .rite-
likely related ro subsistence activities such as wild
food gathering and processing. The limited activity
sites are further refined to include agrivullural Jfifeif,
that is, sites containing rock piles associated with
prehistoric agriculture. It should be noted that
certain limited activity sites might also have been
the locations of limited or seasonally occupied
habitations (eg, temporary campsites). Further

: Rocks of various material
types that show evidence of thermal alteration.
In-Held evidence of FCR includes the presence of
cracking, blackening, and spelling. These traits can
also be found on natural, cracked rocks, so field
personnel must use their best judgment when
identifying FCR.

Fire-Cracked Rock
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Rock Pile: A discrete, non-thermally altered pile
of rocks pebbles and cobbles) that is noticeably
mounded. These are found solely within bajada
environments, on rocky ridge tops and slopes. They
are often situated on cobble-lag deposits. This
feature is generally found clustered with other
similar features in "fields" and is commonly
interpreted as being related to dry-farming
agricultural practices Fish et al. 1992) .

: Discrete clusters of rock piles
that may represent prehistoric agricultural fields.

Rock Pile Fields

la) that are associated wide events that have

made a signif icant contribution to die

broad patterns of our history, or

(b) that are associated with the lives of

persons significant in our past, or

(c) that embody die distinctive characteNsdcs

of a type, period, or method of

construction, or that represent die work

of a master, or that possess high artistic

values, or that represent a significant and

distinguishable entity whose components

may lack individual distinction, or

(d) that have yielded, or may be l ikely to

yield, information important in prehistory

or history.

Cobble-lined Structure: This stnlcture is generally
associated with the Classic period (AD. 1150-1450)
in southern and central Arizona, specifically with
the Salado culture. The structures and compound
walls that compose Salado sites were likely
constructed with paddled adobe with the addition
of basal courses of upright cobbles, presumably to
add structural support to the walls. The remains of
these walls are visible today and are marked by a
basal course of cobbles, the adobe having melted
away. Numerous cobble structures and one
compound wall were discovered on the survey and
are discussed in the individual site descriptions.

H I S T O R I C  C O N T E XT S

Application of Criterion D requires establishing
the scientific importance or significance of the
resource. The National Park Service (1990, 1997)
provides guidelines for developing historic contexts
(research themes) that are applicable to die sites and
the encompassing region. The significance of an
archaeological site is determined by its ability to
yield information relevant to these themes. The
State Historic Preservation Office (SHPO) has also
prepared a series of guides that focus on prehistoric
and historic research themes in Arizona. Taking into
consideration the NPS and Arizona SHPO
guidelines, WestLand defines the following historic
contexts for evaluating die significance of the
cultural resources discovered during the current
project.

The National Historic Preservation Act (NHPA)

of 1966 Las amended) and its implementing

regulat ions prov ide the basis for assessing the

eligibility of cultural resources for inclusion in the

National Register of Historic Places (NRHP), Only

sites that are included or eligible for inclusion in the

NRHP are af forded protect ion under the NHPA.

Section 106 of this act requires federal agencies to

consider the effects of their projects on cultural

resources considered eligible for inclusion in the

NRHP. The criteria for evaluating the eligibility of a

resource are speci f i ed in  the Code of  Federal

Regulations (CFR) (36CFR60.4). These criteria are

excerpted and listed below:

RESEARCH THEME 1:CHRONOLOGY

The quality of significance in American
history, architecture, archaeology, engineer-
ing, and culture is present in districts, sites,
buildings, strictures, and objects that possess
integrity of location, design, setting,
materials, workmanship, feeling, and associ-
ation and

The archaeological record is Me summation of
human history and prehistory. Without question,
one of the truly unique aspects of the archaeological
discipline is the opportunity to study human cultural
and social systems over long intervals of time. Put
quite simply, archaeologists fundamentally desire to
know what happened when. It is not possible to
develop a thorough understanding of human history
and prehistory, particularly trying to understand
cause and effect or directions of influence, widlout
Me ability to place cultural events, innovations, and
trends into a proper chronological sequence.
Consequently, chronology is a critical and necessary
aspect of archaeological research and is fundament-
ally intertwined in most odder research themes.

_*__,~...»t
Westland "R¢smwees, `inc.



36 CR A Clan III Cultural Relounw fury/ry

The second category is chronological informa-
tion. This category includes a variety of information
and techniques dirt provide some assessment of the
age of archaeological materials relative to one
another, but falls short of being able to assign
events to numerically based calendars. This latter
category includes the so-called archaeological dating
methods such as stratigraphic superposition, seria-
tion, ceramic dating, and other general chrono-
logical associations based on the style or form of
cultural objects, features, or practices. Chronological
information often indicates a sequence of cultural
events, or whether events fall within periods dirt
have similar cultural expressions. The limitation on
the accuracy and precision of chronological
evidence depends on the uniqueness of the patterns,
the consistency in the patterns across the landscape,
how quickly the patterns develop and change, and
how readily and consistency the patterns can be
recognized in the archaeological record. Regardless
of the specific chronometric or chronological
med rods used and the availability of materials in the
archaeological record, the most effective and
accurate research strategy is to use several lines of
evidence rather than relying on one technique at the
expense of another.

Research Questions

•

•

Chronology, however, should not be viewed as an
end in and of itself, rather, it should properly be
viewed as a means to an end. The overarching
objective of chronological studies is to document
the history of human occupation and use of die
landscape. This requires location and identification
of cultural deposits and horizons, and the gathering
of information and data to determine the age of
these deposits and horizons.

Chronological research should be framed at
different levels of synthesis. At the broadest level,
chronological studies should be directed toward
understanding the timing of cultural innovations
and developments across a region. The resources
that provide for understanding the cultural
chronology of a region also provide the information
necessary to compare the timing of cultural events
and trends across many regions. The next level of
synthesis is at the site or settlement. Reconstnlcting
the founding and historical development of an
archaeological site is critical for chronicling changes
in the size and complexity of a settlement over time
and also provides another powerful interpretive tool
for evaluating die cultural processes that are going
on in regions through comparison of the
developmental cycles of individual settlements.
Furthermore, studies of cultural affiliation, social
organization, and economic organization often
require being able to discern contemporaneous
complexes of archaeological features and deposits
within a settlement. At the most specific level,
chronological studies focus on the life cycle of
individual features. Evidence for construction,
remodeling, renovation, rebuilding, and abandon-
ment of features provides many clues to the
qualities of these archaeological occupations such as
the permanence or seasonality of feature use.

A variety of data and information can be
brought to bear on chronological issues. This
information is divided here into two categories. The
first category is chronometric data. Simply put,
chronometric data derive from methods that can
provide a measure of time relative to some type of
numerically based calendar. Examples of chrono-
metric techniques include archaeomagnetic dating,
dendrochronological dating, radiocarbon dating,
obsidian hydration, and thermoluminescence or
optical luminescent dating. These chronometric
methods are not equal with regard to their accuracy,
precision, reliability, or applicability.

•

Is there evidence for unrecognized cultural
horizons?

\Vhat is the dining of cultural developments and
innovations?

Do changes in artifacts, features, social
organization, economics, and ritual occur in
lock-step with one another or do diesel cultural
characteristics change individually?

\Vhat are the dates and ages
archaeological sites?

Can a history of occupation be reconstructed
from available chronometric and chronological
data?

of the

Were dlere hiatuses in the occupation history?

\Vas cultural change constant, intermittent,
punctuated, or erratic?

\Wascultural change slow or rapid?

How does the timing of cultural changes in the
present region compare with what is known of
the timing of changes in other regions?
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RESEARCH THEME 2: MIGRATION AND
REGIONAL INTERACTION

•

Archaeologists smdying preltistorv

What was the scale of the migration?

Wa s  t h e  a r e a  a l r e a d y occu p i e d  p r i or  t o  t h e
migration?

If  t he  a r ea  was  cu r r en t l y occup i ed ,  was  t he
migration peaceful or violent? Did the migrants
and immigrants  exi s t  as  segregated e thnic or
cultural groups or did day integrate into a single
group?

9 Does the Late Formative period cultural pattern
reflect simply changes in technologies and styles,
or do these changes reflect fundamental changes
M ideology?

the / of
s ou t he r n  Ar i zona  have  l ong ponde r ed  whe t he r
radical cultural changes resulted from forces
inherent in the culture itself or from the influence
of a more vibrant and dominant exogenous culture.
Even when the evidence is  s t rong that  par t icular
suites of  cu l t u r a l characteristics derive from
interaction with an exogenous culture, there is still
t he  i s sue  of ident i fying the  mechani sm dl rough
which the new cultural characteristics disseminated.
Archaeological  research in cent ra l  and soudiern
Arizona over the past decade has renewed interest
in migrat ion as  an explanatory factor  of cul tural
change in central and southern Arizona, particularly
in die Late Formative period. Migration may be one
of the enduring themes in human history since the
dawn of humanity. Still ,  cultural traits could have
d i f fu s e d  f r om on e  cu l t u r e  t o  a n ot h e r  b y ot h e r
mechanisms such as prolonged interact ion,  inter-
marriage, and alliances to state a few. It is also quite
l ikely that  there may be more than one source for
the dissemination of traits. Even if migration is the
primary factor,  the nature of regional interaction,
alliances, and affiliations may play a significant role
in whether the migration is peaceful or violent. The
actual explanation probably includes forces inherent
i n  t he  cu l t u r e ,  va r i ous  i n t e r act i ons  wi t h  ot he r
cultural traditions, and periodic or continual
movements of people across the landscape.

RESEARCH THEME 3: LAND UsE, RESOURCE
PROCUREMENT, AND SUBSISTENCE

Research Questions

e What is the nature of regional interaction before
and during the Late Formative period?

Was regional interaction fostered and perpetu-
ated by economic, political,  social,  or religious
alliances?

Were new cultural traits adopted by indigenous
peoples from an exogenous culture or
introduced by immigrants from another region?

s Cons ider ing migra t i on  as  a  cause  of cu l ture
change, who were the immigrants into the lower
San Pedro River valley? Where were they from?
And how many generat ions removed from the
original homeland were they?

This research theme combines land use, resource
procurement ,  and  subs i s t ence ,  a l l  of  which  a re
l i n k e d  a t  m a n y l e v e l s .  T h e  f o c u s  i s  o n  h o w
prehistoric peoples obtained food and other
subsistence resources within the local environment.
The  cur rent  proj ect  i s  s i t ua t ed  genera l ly i n  t he
Sonoran deser t  among the diverse  topography of
mountain ranges,  piedmont slopes,  basin fi l l ,  and
open expanses of floodplains  (Brown 1994; Fish
and Nabhan 1991:31). This varied topography hosts
a variety of plants and animals. The distribution of
these resources shaped subsistence strategies. The
surrounding environment not only affected
subsistence strategies, but also gave unique
charact e r i s t i cs  t o d i e  cu l t u ra l  t r ad i t i ons  of  t he
prehistoric peoples l iving within i t ,  Locat ion and
elevation are key factors in the adaptations of desert
cultures Fish and Nabhan 1991:30).

Subsistence studies illustrate the wide variety of
plant and animal resources exploited by prehistoric
peoples.  By the Formative period,  desert  peoples
had established a diversified subsistence strategy
that incorporated agriculture, die gathering of native
food resources ,  and hunt ing.  A large  par t  of die
subsistence effort was directed toward agriculture.
Communities participated in intensive cultivation of
maize, cotton, and agave. The availability of arable
land and water were likely key factors in
determining the locat ion of pr imary set t lements .
The main setdements were usually located along the
t e r r a ce s  b ou n d i n g t h e  f l ood p l a i n s  a n d  on  t h e
bajadas at the mountain fronts adjacent to valleys.
These  locat ions  provided access  to the  l and and

What were the factors that drew the migrants to
the lower San Pedro River valley?
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as residential structures, public architecture, storage
pits, and cooking pits would have required a variety
of raw materials, including clay, wood, grasses,
cobbles, and calicle for waddle-and-daub or adobe
structures, digging sticks to excavate pit stnlctures
and cooking pits; rocks for heating cooking pits;
rocks for stone tools, animal hides, cotton, and
vegetative material for clodding, and clay and temper
for pottery.

As part of this research project, WestLand's
main goal is to identify the types of subsistence
practices that the prehistoric peoples engaged in.
Another research goal is to look for evidence of die
specialized production of both cultivated and wild
foods by these prehistoric inhabitants. The
following research questions are posed in order to
evaluate land use and subsistence and to determine
how die prehistoric peoples exploited the resources
available in the environment.

Research Questions

• What types of subsistence activities
prehistoric inhabitants practice?

did the

• What was the relative dependence upon hunting,
gadlering, cultivation, and agricultural subsist-
ence strategies?

• How did the local environment aid or hinder
these activities?

c What types of fauna] resources
prehistoric peoples exploit?

did the

V(/here did alley exploit these resources lie.,
riparian environment versus piedmont slopes P

\Xhat can faunal remains tell us about the degree
of sedendsm?

• Did the inhabitants of the project sites exchange
cultivated crops such as maize with other
prehistoric groups for additional resources? Can
we see this in the archaeological record?

water resources necessary for agriculture while stasH
providing reasonable proximity to the array of
native foods associated wider the various desert plant
cornmunides (Fish and Nathan 1991:30). In the
Late Formative period, extensive rock pile welds
and gridded gardens were established in upland
settings away from the rivers. These fields and
gridded gardens were possibly used for cultivating
agave (Fish et al. 1985; Fish et al. 1991).

In the Southwest, some archaeologists argue that
the specialization of staple goods for exchange was
a common element to tlle prehistoric cultures that
occupied this region. For example, researchers such
as Gasser and Miksicek (1985:484) believe that the
Hohokam exchanged plant products and
emphasized cultivating surpluses of cotton and
maize to maintain exchange networks. This
economic focus on agriculture may have been one
of the driving factors for the establishment of
Hohokam-affiliated communities in the Lower San
Pedro River valley during the Middle Formative
period. The extensive rock pile fields and gridded
gardens generally associated with the Later
Formative period may similarly indicate a
subsequent emphasis on agave production.

Native plants growing on the piedmont slopes
around the margins of the desert basins were also
important components to the prehistoric diet.
Vegetation on the piedmont was dominated by
perennial desert grasses and low-growing trees,
shrubs, and succulents, and the various cactus
species interspersed among them (Brown 1994:127,
Fish and Nabhan 1991:29). Evidence is abundant
that many of these resources, i.e., the mesquite
pods, cacti fruit, cholera buds, and other native
plants, were used consistently as food or for
exchange lBohrer 1991:230, Doelle 1976; Gasser
and Kwiatkowski 1991:432). The well-watered
Sonoran desert and grassland habitats also
supported a variety of wildlife, including desert
mule deer, pronghorn antelope, bighorn sheep, and
white-tail deer, as well as numerous smaller
mammals such as jackrabbits and cottontails. All of
these animal resources were exploited, but
jackrabbits and cottontails made up the bulk of the
meat in the diet.

• \Vhat other natural resources were collected as
raw materials for tools, clothing, and shelter?

• Did subsistence and resource procurement
strategies change over mc?In addition to subsistence resources related to

food and water, other natural resources were also
important to the prehistoric inhabitants. The
construction, maintenance, and use of features such

• D i d  t h e  p r e h i s t o r i c  p e o p l e s  p r a c t i c e  i r r i ga t i o n
agricul ture?
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a If they practiced irrigation agriculture, what were
the use-lives of the canals and the canal systems?
What were the patterns of growth and
abandonment in die canal systems?

9 Is it possible to use patterns in canal layout to
identify the locations of agricultural fields?

• When did irrigation agriculture begin in die
lower San Pedro River valley?

• If irrigation was practiced, did irrigation
strategies or methods change through time?

• When were the upland rock pile fields and
gridded gardens established?

What was the primary plant cultivated in these
upland Heads and gardens?

• Was only a single plant cultivated in these
upland fields or was an array of plants
cultivated?

• Is there evidence for agricultural specialization,
and if so, was there specialized production of
both cultivated and wild foods by the prehistoric
inhabitants?

• To what degree was agriculture emphasized
relative to wild resource procurement?

• W e r e  a g r i c u l t u r a l  a c t i v i t i e s  d i r e c t e d  s t r i c t  a t
subs is tence needs  or  were certa in c rops  such as
cot ton or  agave grown for  t he i r  economic  va lue?

iconography, settlement structure, technologies, and
the "imprint" left on the landscape. Shared cultural
patterns do not, however, indicate a common
edinicity, origin, or language. Posing cultural
affiliation and identity as separate issues allows the
possibility of explaining the prehistory of the lower
San Pedro River valley in terms of an integrated
multi-ethnic culture.

The available evidence indicates that the
prehistoric peoples of the lower San Pedro River
valley affiliated themselves with the Hohokam
culture of the middle Gila and lower Salt river
valleys during the Middle Formative period. The
archaeological remains express a particularly
"Hohokam" worldview. It is difficult, however, to
marshal the evidence as to weedier these people
were ethnically the same as the peoples on the Gila
and Salt rivers and whether or not they spoke die
same language. It is evident, however, dirt they
interacted intensively with one another. Similarly, it
is difficult to determine whether or not the lower
San Pedro itself was a single unified ethnic group.

The available archaeological evidence for the
Late Formative period in the San Pedro represents a
different cultural affiliation with peoples to the
nordic and northeast. It is clear that cultural
affiliation has changed. What is not clear is whether
this new cultural affinity derives from a realignment
of interaction by die indigenous peoples of the
lower San Pedro River valley, or whether the new
cultural affinity indicates a migration of a new group
of people into the valley.

Research Questions
• Did the sites' inhabitants participate in the

exchange of agricultural or wild foods with other
communities?

What does die physical evidence reveal about
the cultural affiliation of the people inhabiting
the lower San Pedro River valley?

RESEARCH THEME 4: CULTURAL AFFILIATION
AND IDENTITY

8 How did the people in the lower San Pedro
River valley affiliate themselves with the cultures
of neighboring regions P

Do the concepts of Hohokam, Mogollon, and
Salado have similar meaning and expression in
the lower San Pedro River valley as they do in
other regions?

In studying cultural affiliation and identity, two
related but different concepts will be addressed. The
first concept is that of cultural affiliation. This is the
prehistoric peoples' explicit association with other
peoples of the region through their overt expression
of cultural markers. The second issue is identity,
which in this case is linked wider edinicity.
Prehistoric people leave indelible records of their
cultural affiliation in almost every aspect of the
archaeological record. Obviously, cultural affiliation
is expressed in the architectural styles, artifact styles,

¢ In addition to expressing affiliation with a
particular cultural group, do the people of die
lower San Pedro River valley also express a
unique identity?
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• Does the shift in cultural affiliation between the
la/[iddle and Late Formative periods also indicate
shifts in die identity of the people residing in die
valley?

• Is the populace of the lower San Pedro River
valley culturally homogenous?

Is there any evidence to indicate whether the
populace of the lower San Pedro River valley is
edmically unified? Or is it a multi-ethnic culture?

RESEARCH THEME 5: SETTLEMENT PATTERNS
AND COMMUNITY STRUCTURE

position in die community. Below this, sites seem to
be ranked based on population size, which is loosely
translated into the overall site size. The replication
of ball court villages with surrounding clusters of
settlements is indicative of ball court communities.
The function of the ball court is apparently replaced
by the platform mound in the Late Formative
period. Similarly, Late Formative period
communities may be evidenced by the distribution
of platform mound sites and the associated
constellation of other sites surrounding them. The
goal of this research topic is to identify the
prehistoric community, or communities, to which
the inhabitants of the project sites belonged.

Research Questions

• What are the spatial relationships of die project
settlements to other setdements in the region?

9 Is there evidence for affiliation with one village
over another?

public Are the project sites more closely aligned with
sites located on the same side of the river than
with sites across die river?

• Is there evidence of interaction between the
project sites and one or more village sites?

Are sites associated with one another through
shared communal, ritual, ceremonial, or
economic ties?

• How does the community to which the project
sites belonged, if such a community can be
identified, compare to other communities in the
lower San Pedro River valley?

RESEARCH THEME 6:SITE STRUCTURE

Archaeologists presume that the prehistoric
inhabitants of setdements participated in
increasingly larger social circles. The social group of
concern here is the community. Settlement patterns
are often the archaeological expression of the
community. A community consists not of a single
settlement but of a set of interrelated sites widiin a
bounded territory (S. Fish and Fish 1994). Such a
community contains a center with
architecture of a kind and/or magnitude not
duplicated in other community sites. Such edifices
are believed to be the focus of communal
observances on behalf of all members. The
interlinkage of population and settlements is
symbolically embodied in the communal structures
(S. Fish and Fish 2000:378).

The scale of a prehistoric community can be
measured with multiple lines of evidence, including
settlement size, population, investment in facilities,
and intensity of trade and production. The identi-
fication of prehistoric communities is important in
the study of prehistory because the internal
organization and hierarchy of the sites within a
community can be indicative of the social, political,
economic, and religious practices that bound the
prehistoric peoples of the larger region together.

The absence of architectural features visible on
the ground surface, especially at Early and Middle
Formative period settlements, makes die identifica-
tion of communities difficult. Nevertheless, the
structure of the prehistoric communities can be
inferred from the replication of patterns across the
landscape. As an example, the lower San Pedro
River valley is characterized by a Hohokam cultural
affinity during the Middle Formative period.
Hohokam communities are typically hierarchical,
with ball court villages holding die pre-eminent

Site structure is a key tool for determining social
organization within setdements. The way features
and facilities are laid out relative to one another not
only reflects culturally held perceptions, but the
replication of features and facilities in the built
environment is key to identifying households and
suprahousehold social groups. The study of site
stricture has become a dominant theme in South-
western research, but not enough work has been
done in the lower San Pedro River valley to provide
a relevant comparative baseline. The work that has
been completed suggests that doe Middle and Late
Formative period patterns conform well with die
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patterns seen in other nearby regions. The Middle
Formative period is characterized by a Hohokarn
organizational structure, where domiciles are
arranged so that their doorways open onto shared
courtyards. This archaeological expression leads to
die inference that the people living in houses
sharing a common courtyard were related to one
another more closely than they were related to
people living in houses in other courtyards. By the
Late Formative period, the archaeological
expression of these related residential families seems
to have changed, but there is insufficient evidence
from the San Pedro to support this inference.

The relationship of peoples in one region with
peoples in other regions is often evidenced in
artifact objects or goods that are exchanged
between the regions. Additional interaction is
indicated by shared cultural practices. The sharing
of cultural practices can indicate either borrowing or
adoption of traits from the donor culture or
mutually participating in an information network
where both cultures are recipients from a third party
donor culture.

¢

•

RESEARCH THEME 7: EXCHANGE, TRADE, AND
CRAFT SPECIALIZATION

•

Relevant to the Middle Formative period, the
role of exchange, trade, and craft specialization in
Hohokam society has been discussed and
investigated for decades (Bayman 2001; Doyel
1991b; Haury 1976). This discussion is summarized
here to provide a background for die lower San
Pedro River valley. There is evidence for
specialization in the production and exchange of
goods at several levels within Hohokam society. In
many cases, craft specialization and concurrent

Research Questions

\Vhat are die spatial relationships between
visible architectural features, courtyards, and
plazas

What levels of integration are apparent at the
project sites?

How are houses, trash mounds, and other
features arranged within the various sites, and
what do these arrangements tell us about social
organization?

Are there communal-use features evident at the
sites?

exchange or trade is viewed as a "buffering strategy"
used by a household, courtyard, or village to offset a
chronic resource shortfall due to vagaries in
agricultural producion on marginal land. In these
cases, craftsmen will manufacture and trade goods
for food. In other cases, such as the over-product-
ion of agricultural products, the specialization can
be viewed as another type of buffer against a
shortfall, but in this case food is traded for needed
but not locally available manufactured goods.

In contrast to this "buffer model," there is
evidence that craft specialization also occurs at
villages that have access to productive agricultural
land and, therefore, appear to have no need for a
"buffer" The West Branch site, for example, is
believed to have been a major production center for
pottery in the Tucson Basin, but it is located on the
Santa Cruz River where land would have been very
fertile. Yet ceramic production occurred at the
household level throughout the site. If this craft
specialization isn't a buffer to help with
unpredictable crop yields, then why did households
seemingly produce more pottery than they needed?
\X7hitdesey (2004) argues that this is a case of having
the necessary raw materials nearby (a good source
of clay) to allow household ceramic production, and
that the "exchange" of these ceramics was
accomplished primarily through seasonal population
movement rather than purposeful exchange
strategies, This evidence from die V(/est Branch site
suggests dirt Hohokam archaeologists should
examine the rate of production for goods as well as
the means by which they were moved around the
landscape. What has been called craft specialization,
due to the presence of a large number of artifacts or
widespread distribution, may in fact be the result of
long-term, low-level production and distribution.

It is likely that long-distance trade and exchange
occurred across the Hohokam region. Doyel
(1991b:241, 242) suggests that six long-distance
procurement strategies were used by the Hohokam:
(1) expedition to source, (2) acquisition through
middlemen, (3) down-the-line acquisition, (4)
interaction at or near the source, (5) colonization,
and (6) ritual integration or regulation. Seasonal
mobility could be added to the above as another
means by which people moved goods across the
landscape, albeit over shorter distances.

Dowel's (1991b) use of the term mwfneme to
describe Hohokam exchange provides a working
definition that takes into account not only trade (the
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maintaining a flow of goods throughout the
Hohokam area during the Middle Formative period.
Hundreds of ball courts were built across the region
until the system collapsed around A.D. 1100 and was
replaced by a mound site system in the regional
economy/exchange network of the Late Formative.

In summary, the procurement of nonlocal
utilitarian and ornamental resources, the production
and distribution of ceremonial and prestige artifacts,
and the specialized manufacture and trade of goods,
including foodstuffs, are all features of the
Hohokam exchange system. How this exchange
system functioned and was integrated into the
various levels of Hohokam society is not entirely
understood. However, it is clear that at most, if not
all, economic and social levels, Hohokam society
was guided by ideology. It is also evident that as this
ideology evolved through thine, the material
requirements of Hohokam society changed along
with it, including changes in the distribution and
types of goods procured, manufactured, and traded
and also a shift in the exchange corridors, spheres,
and networks used to distribute these products.
Middle Formative Hohokam ideology has been
identified with material correlates such as ball
courts, cremation burials, palettes, censers, and
pyrite mirrors (W/allace 200353). Exchange and
craft specialization functioned to promote and
maintain this ideology by redistributing resources to
offset local imbalances, by helping to redistribute
the population, by acquiring exotic resources that
could be used by the elite to maintain and
emphasize their authority, and by promoting social
interaction within and between communities while
reinforcing the same belief system.

The archaeological evidence from the lower San
Pedro River valley represents a trend evident
diroughout southern Arizona. By the Late
Formative period, interaction wide the Hohokam
culture area on the middle Gila and lower Salt rivers
has diminished, and there is a growing interaction
wide groups to the north and northeast. The Sanford
Basin particularly appears to become an important
source of objects.

Research Questions

Did prehistoric populations in doe lower San
Pedro River valley participate in regional
exchange? If so, widl whom and to what extent?

exchange of goods for other goods, but also
resource acquisition, production for exchange, long-
distance contact, and a mechanism that regulates the
flow of materials and products across a region. It is
possible that what is being called craft specialization
existed at several levels, both embedded in the day-
to-day activities of some villages as well as an
important aspect of the economy of other villages.
Examples include specialized marine shell and
projectile point procurement, production, and trade,
and ground stone quarrying and trade McGuire and
Howard 1987, Wasley and Johnson 19651. In this
and other cases, long-distance movement of raw
materials clearly falls under commerce rather than
the seasonal movements of a population.

With regard to the lower San Pedro River valley,
the producion of a local, Aravaipa variant of the
Hohokam buff wares has been part of die
archaeological folk knowledge. This local ware
appears to be centered on the Big Ditch site near
the San Pedro River and Aravaipa Creek confluence
and does not occur in the San Manuel area. This
suggests that there may be a localized production
and distribution of this ware.

Trade routes have been reconstructed using
ethnographic information (Dowel 1991b). In
southern Arizona, these reconstructions show that
avenues of trade and travel normally followed
watercourses like the Colorado, Gila, Salt, Santa
Cruz, and San Pedro rivers. The Phoenix Basin was
advantageously located, with many of these rivers
passing through the valley. The Tucson Basin was
located along one of the major trade routes from
Mexico. Although these avenues were used to
transport goods and people, not all exchange goods
would have been moved on the same scale, by the
same strategy, or over the same distances. It is
probable that different resources or manufactured/
grown goods had different but overlapping
exchange networks operating to unite producer with
consumer. Doyel (1991b) calls these adaptive areas
interaction .quherel and identifies three spheres:
prestige, utilitarian, and social. The prestige sphere
included Mesoamerican items, obsidian, carved
stone, some projectile points, some shell items, and
minerals, the utilitarian sphere included stone tools
and ground stone, and the social sphere included
common shell, ceramics, textiles, and basketry. Each
sphere had a means to distribute its products once
they arrived at their destination. The ball court
system was probably one mechanism of exchange, • \*(/hat types of goods or services were exchanged?
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a To what degree was exchange specialized?

• HOW dependent were the local inhabitants on
exchange?

Were die inhabitants of the APE part of a larger
regional exchange system or trade route?

• Are artifacts present that may have been intport~
ed from another geographic area or cultural
affiliation? What can be inferred from die
presence and context of exogenous ceramics?

4 What was the nature and extent of regional
interaction and influence on the people of the
lower San Pedro River valley?

9 Are cultural features resent
dlstmctxve or s1m11ar (O those
geographic area or cultural affdiadon?

that may be
from another

• W/ere interactions between local and regional
populations peaceful or confrontational?

• Is there evidence for warfare or violence?

• Is there evidence for significant changes in the
patterns of regional interaction and exchange?

raising in the region. This time of relative peace
ended with the independence of Mexico from Spain
in 1821. Like odder industries and settlements in
southern Arizona, ranches were subject to
increasing hostilities from the Apache now that
Spanish support was no longer available. Haciendas
were abandoned and stock animals were left to
roam free. Great numbers of wild cattle and horses
were noted by the first American setters entering
the area in doe mid-1800s lMorrisey 1950).

As immigration into California increased, fueled
by the discovery of gold, die demand for beef
followed. In the early 1850s, tens of thousands of
cattle were crossing die southern Arizona desert
from Texas bound for the Pacific market. Apache
raids still prohibited the ranching industry from
developing in Arizona during this time. Following
the Civil War, overgrazing of the Texas rangelands
began to take its toll on cade production. This
factor, coupled with the revival of the mining
industry and the establishment of military garrisons
in Arizona, fueled the development of ranches in
soudiern Arizona (Sheridan 19951. By the 1890s,
overgrazing, years of drought, and a fall in the
market price of beef forced many ranches to close
and others to sell a majority of their herds to
ranches in odder states (Morrisey 1950). Ranches
continued into the twentieth century, but were
greatly diminished in size and scale.

What were the events that precipitated the shift
in interaction between the Middle and Late
Formative periods?

Research Questions

• \Vhat is the occupational history of the ranch in
the historic period?

Does the shift in regional interaction between
the Middle and Late Formative periods attest to
a shift in regional influence and power? Does
this indicate the demise of the Hohokam
regional system?

• \Vhat were the economic realities of ranching
and farming in the San Pedro River valley during
the nineteenth and twentieth centuries?

•

• \Vho were the workers at the ranch?
How is the shift in regional interaction between
the Middle and Late Formative periods in the
lower San Pedro River valley related to expres-
sions of the same phenomenon in other regions
to the north, south, southeast, and southwest?

RESEARCH THEME 9: HOMESTEADING

RESEARCH THEME 8: CATTLE RANCHING

The cattle industry, like the mining industry,
began with die Spanish. Under the direction of
Father Kino, ranches and haciendas flourished in
die Pimeria Alta Morrisey 1950). Beginning about
1790, the Apache were provided with rations and
supplies, an action by the Spanish government that
allowed for the expansion of ranching and stock

The 1862 National Homestead Act opened vast
areas of the American west for settlement. This act
granted 160-ac plots to those who were willing to
work the land and make improvements on it Stein
1990). This act had lithe effect in the Southwest, as
die lands were too arid for traditional water-
dependant crops. Spurred by a revival of dry-
farming techniques in conjunction with die use of
drought-tolerant crops, die Enlarged (Dry Farming)
Homestead Act was passed in 1909. The Act
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granted 320-ac parcels to homesteaders in arid
lands. The larger parcels were necessary to produce
profitable crops. The passage of doe 1909 act fueled
a decade-long boom in homestead claims in
Arizona (Stein 1990). In 1916, Congress passed the
Stock Raising Homestead Act. This granted even
larger parcels of land, 640 ac, to those who were
willing to raise cattle on and improve lands
designated as non-irrigable, non-mineral, and non-
timbered (Stein 1990).

Research Questions

The early Spanish explorers and missionaries
crossed the Southwest using some of the Native
American trails. Friar Marcos De Nina, Francisco
Vasquez de Coronado, and Father Eusebio
Francisco Kino each traveled through the San
Pedro River valley Stein 199415-8, Figure 2).
Trappers, miners, soldiers, and setters continued to
define trails and wagon routes across Arizona. Many
of these trails follow the ancient Native American
travel routes Stein 1994:8-11, Figure 3). By the
early twentieth century, many of these trails and
wagon routes became highways for the automobile
(Stein 1994:26-28).e Where were die people who patented land in

this portion of die San Pedro River valley from?
METHODS

How did homesteading and agricultural develop-
ment impact the local environment?

Who were the previous occupants of the land
that would become Clark RanCh?

This project encompassed three separate tasks: a
site files search, a field survey, and a final report.
The methods for each task are discussed below.

RESEARCH THEME 10:COMMERCE AND
TRANSPORTATION

TASK 1. SITE FILES AND RECORDS SEARCH

Movement of people  and goods across the
Arizona landscape can be traced back to the first
inhabitants about 11,000 years ago Stein 1994).
There are probably few, if any, reco able vestiges
of these trails on the landscape, but some trails
likely became well-defined routes and may have
persisted for several hundred or thousands of years.
Although the ancient trails may not be visible today,
the evidence for the existence of these trails persists

in die archaeological record. Even in Paleoindian
times, long-distance trade of goods existed. By the
Formative period, shell, turquoise, obsidian, pottery,
and other goods were  be ing transported over
relatively modest distances of a few hundred miles.
Stein (1994, Figure 1) illustrates some of Me major
Native American trails used in prehistoric and
historic times. One of these trails follows the San
Pedro River from the confluence with the Gila
River beyond the international border. In the
Middle Formative period, the Hohokam culture was
responsible for moving large quantities of marine
shell northward from the Gulf of Baja, California,
and dispersing the shell and artifacts made from this
shell over a large area of the Southwest (Haury
1976). As is indicated by Stein's (1994, Figure 1)

map of Native American trails, the river valleys
were the most likely corridors of transport and
travel.

Prior to fieldwork, WestLand reviewed existing
cultural resource information for the area within the
present APE. Site record files were reviewed at the
Arizona State  Museum and on the ASM online
database (AZSITE) for information on recorded
sites and projects in the APE and within a 1.6-km
(1-mi) buffer outside of the APE. Information was

collected for each site located M dais area, including
site number, site location, age, cultural affiliation,
date recorded, whether or not the site had been
scientifically investigated, National Register status (if
known), and literature citations affiliated with the
recording or investigation of the site. General Land
Office (GLO) maps and records administered by
the Bureau of Land Management (BLM) were also
examined for relevant historical period information
about the APE. Historic United States Geological
Survey (USGS) maps, aerial photographs of the
APE obtained from die Arizona Historical Society
(AHS) and the Arizona Geological Survey (AZGS),
Sanborn-Perris Fire Insurance Maps, local historical
societies, and other relevant historical period
sources were used when available. The information
obtained during die site files search was used to
help determine die presence of possible prehistoric
and/or historic properties and cultural resources
within the APE. AH sites previously recorded within
the APE were plotted on field maps for relocation
and reassessment during the field survey.

Szuvey of1,056Acre5near San ManueL Pima]County; At&oua



Remington IWerr0nned Pm/'wi so 45

TASK 2. FIELD SURVEY oF THE APE except  when al l  p ieces  appear to or iginate
f r o m  a  s i n g l e  s o u r c e  ( L e ,  o n e  c e r a m i c
pot ,  one core,  one glass bot t le) .

20+ artifacts which include at least 2
classes of artifact types (i.e., shards,
groundstone, nails, glass) within an area
15 meters (50 feet) in diameter.

4. One or more archaeological features in
temporal association with any number of
artifacts.

Fieldwork consisted of a continuous, intensive,
and complete survey of die majority of the APE.
Specifically, WestLand archaeologists walked close-
interval parallel transects 20 m apart until the area
had been thoroughly examined for evidence of
prehistoric or historic cultural features and artifacts
on doe ground surface. Topographic maps,
surveying compasses, global positioning system
(GPS) units, and flagging tape were used to ensure
complete coverage.

On this survey, thick vegetative cover consisting
of impenetrable mesquite, acacia, and salt cedar
groves made complete coverage of the San Pedro
River floodplain portion of die APE impossible
(F1gu1'c*-lj. This area was surveyed by V(/estLand
personnel, but parallel transects were hard to
maintain and certain areas of thick growth of young
mesquite groves in abandoned agricultural fields
were impenetrable. Another portion of the APE
was also not as intensively surveyed by \X/estLand
for safety reasons (f igure 4). The San Manuel
Plant Site, a former copper ore-processing facility, is
in the process of reclamation. This involves the
leveling and covering of the site with offsite fill that
consists of soil and broken rock. The leveling and
covering of the northern portion of the APE shown
in Figure 4 had occurred prior to the present
cultural resources survey. Large earthmovers and
graders were actively working in this area during the
survey, and WestLand personnel were allowed only
limited access as a safety precaution. A visit to the
leveled and covered area revealed that any cultural
resources that may have been present were no
longer visible on the ground surface.

WestLand used Arizona State Museum
guidelines (ASM 1993 [revised 19951) to determine
whether cultural resources qualified as archaeo-
logical sites. These guidelines specify the following
minimum criteria for designating cultural resources
as an archaeological site:

5. Two or more temporally associated
archaeological features without artifacts.

1 .  P h y s i c a l  r e m a i n s  o f  p a s t  h u m a n  a c t i v i t y
that are at least 50 years old.

Field recording of archaeological sites and
isolates followed Arizona State Museum guidelines
as outlined in the Arizona State Museum Site
Recording Manual (ASM 1993). For every site,
archaeologists provided written descriptions that
included materials present, environmental setting,
topographic setting, erosion and other disturbances,
and any other qualities that would influence
interpretation, scaled, hand-drawn maps, photo-
graphs, and electronic data collection with a
Trimble-XT GPS unit (sub-meter post-process). A
primary site datum (PSD) marked with an
aluminum tag was placed at each newly recorded
site. UTM coordinates were electronically recorded
for each PSD with the GPS hand-held unit accurate
to widiin 1 m and initialized to the NAD 27
CONUS datum. Site boundaries were established by
the reladye vicinity of prehistoric features and
artifacts, historic features and artifacts, or body.
Isolated artifacts and features that did not meet die
minimum standards for a site were recorded as
isolated occurrences (IOsep. The UTM location of
each IO was recorded with the Trimble-XT GPS
unit, Descriptions, drawings, and photographs of
each IO were completed as necessary.

A11 recorded sites were evaluated for eligibility to
the National Register of Historic Places INRHP).
The criteria for eyaluatting weedier or not a resource
is eligible for the NRHP are specified in the Code
of Federal Regulations (36CFR60.-4). The pertinent
criteria as specified in the federal regulations are
excerpted and presented below.

Additionally, sites should consist of at least
one of the following:

2. 30+ artifacts of a single class (i.e., 30
sheds, 30 lithics, 30 tin canal within an

15 meters (50 feet) in diameter,area

The quality of significance in American
history, architecture, archaeology, engineer-
ing, and culture is present in districts, sites,

WesiLarxci 'Rx¥s¢;sz1rf:es, Inc.
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buildings, structures, and objects that possess

integr i ty o f locat ion, design, setting,

materials , workmanship, feeling, and associa-

t ion and

TASK 3. FINAL REPORT

(a)  that  are assoc iated wi th events  that  have

m ad e a  s i g n i f i c an t  c on t r i b u t i on  t o  t h e

broad patterns  of  our his tory,  or

( b )  t h at  ar e as s oc i at ed  w i t h the l i v e s  o f

persons s ignif icant m our past, or

(c) that embody the dis t inctive characteris t ics

o f a type, per iod, o r m et h od o f

c ons t ruc t ion ,  or  that  repres ent  the work

of  a mas ter ,  or  that  possess  high ar t is t ic

values , or  that represent a s ignif icant and

dis t inguishable ent i ty whose components

may lack individual dis t inc t ion; or

This document constitutes the final report of the
records  search and fi e ld  inves t iga t ions  and was
prepared  in  accordance  wi th  Sect ion  106 of t he
Nat i ona l  Hi s t or i c Prese rva t i on  Act .  The  r epor t
i ncl udes  de t a i l ed  descr i p t i ons  of  a l l  i den t i f i ed
cultural  resources in the APE. Maps are included
for  the project  locat ion,  the locat ion of previous
sites and projects,  and for each recorded si te.  For
each newly discovered s i te ,  an ASM si te  number
was obtained from the Arizona State Museum Site
Files Office, University of Arizona, Tucson, and an
ASM site card was completed and returned to ASM
for entry into their si te fi les records and database
(AZSITE). Any previously recorded sites encount-
ered in the current project vicinity were reassessed,
and updated  informat ion  was  provided to ASM.
Final copies of this report will be sent to ASM.

(d) that have yielded, or may be likely to
yield, information important in prehistory
or history.

R E S U LT S

SITE FILES SEARCH
Each site documented by \VestLand during the

survey has been evaluated for NRHP eligibility
based on these criteria and following published
National Park Service guidelines for applying these
criteria (National Park Service 1990, 1997), If
archaeological sites are deemed to have integrity and
significance, then they are recommended as cljgrblc
for inclusion in the NRHP. If, however, archaeo-
logical sites lack significance, integrity, or both, then
they are recommended as 1}1el{gib]e. Reasons for
the recommendations are also presented, including
\VestLand's professional opinion of future research
potential through further investigations and the
possible presence of human remains.

Prior to fieldwork, a search was conducted of
ASM records, including the online database
AZSITE, ro identify previous projects and
previously recorded archaeological sites within the
APE and a 1.6-km-wide (1-mi) buffer. Site
information collected by the BLM had been
previously transferred to ASM and made a records
check at the BLM office in Tucson unnecessary.

Four ASM-registered projects have been
conducted within 1.6km (1 mi) of the APE
[Table] :Md F1;_gf11rc*5). One of these surveys-
ASM Project No. 1998-237-covered an area that is
partially included within the present APE.

Project
Number

Table 1. Previously recorded projects within 1.6 km (1 mi) of the area of potential effect

Project Name End Date Reference
I

annum-w i
E Euler 19981998-237.ASM

1989-59.ASM
E

09/26/88 SWCATCS

06/08/89 E Adams 1989

1995-447.ASM 12/03/95 SWCATCS

Company or
Agency

15 Miles of Road ROW on BLM Lands in the

4San Pedro VQHCX
San Manuel - Mammoth Underground ACS ..

s Arizona Electric Power Cooperative Apache ro
Hayden Transmission Line, Southeastern
Arizona

1999-438.ASM 8 BHP San Manuel Diversion Channel Project

Note: The project highlighted in bold partially falls within thepresentAPE.

4 ....

10/19/99 s o < : A T c s Hesse 1999

,.f 4 ..:4? '

Westland Resources. Inc.
Exineeslmg we! iv ~Q"°.1ef'2o: Canwinzxis

ll

Phillies 1995
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Twenty -Exe sltes ha\ e been recorded wnlun
1.6 km 1 mi) of the APE (1'Z1L1c,7 al F{gu1c' 5)

Two of diesel sltes Z BB:6:109 (ASM) and ~\Z
BB:6:110 (ASM) are located within die APE.

Site Number

Table 2. Previously recorded sites within 1.6 km (1mi) of the area of potential effect

National Date
Register Recorded

Cultural Affiliation and Site Type Reference

AZ 88:6:2(~\SM not evaluated 2 11 45 Haury (1947

AZ BB:6:100 ASM) not evaluated 02 02 91
Slte card on
file at ASM

AZ BB:6:101(AS1\f) not evaluated

Prehistoric - Native Archaeological
Culture crematlon_ room block and

ceramic ¢iI111f21Ct gcattef

Prelustonc Native Archaeological
Culture rock pile and ceramic artifact

scatter

Prehistoric - Native Archaeological
Culture undefined rock alignment and

rock pile
02 02 91

Site card <
file at ASM

AZ BB:6:102(ASM) not evaluated 02 02 91
Slte card on
file at ASM

AZ BB:6:103(ASM) not evaluated 5 5 1990
Slte card on
file at ASM

AZ BB:6:104(ASM) not evaluated 5 5 1990
Slte card on
f11e at ASM

XZ BB:6:105 ASM not evaluated 5 5 1990
Slte card on
file at ASM

AZ BB.6:106 ASM not evaluated 3 5 1990
Site card on
f11e at ASM

AZ BB:6:107 ASM) not evaluated 5 5 1990
Site card on
file at ASM

AZ BB:6:108 ASM not evaluated

Prehistoric - Native Archaeological
Culture low density rock pile

Prehistoric - Native Archaeological
Culture rock pile and low density ceramic

artifact scatter

Prehrstonc Native Archaeological
Culture low-density rock pile

Prehrstonc Nate e Archaeological
Culture one room stnlcture, rock pile,

and water control device

Prehistoric Hohokam undefined
depression, roasting pit, rock pile and low

density ceramic artifact scatter

Prehistoric .- Nate e Archaeological
Culture undefined depression, undefined

rock feature and low-density artifact
scatter

Prehistoric Native Archaeological
Culture cremation, undefined rock pile

and low densrts artifact scatter
12/15 91

Site card (
file at ASM

AZ BB:6:109(ASM) not evaluated 12/15/91
Site card on
file at ASM

AZ BB:6:110(ASM) not evaluated

Prehistoric - Native Archaeological
Culture undefined rock alignment, rock

pile and low density artifact scatter

Prehistoric - Hohokam /Salado
cremation, mound structure, one room

structure, pit house and wall
12/15/91

Site card on
file at ASM

z BB:6:111 ASM) not evaluated 12 01 91

AZ BB:6:112 SM not evaluated 12 01 91

Site card (
file at ASM
Slte card on
file at ASM

AZ BB:6:113(ASM) not evaluated

Prehlstouc - Hohokam ceramic artifact
scatter

Prelustonc Natl e Archaeological
Culture ceramic artifact scatter

Prehistoric - Hohokam undefined
depression and midden with possible pit

structure
12 01 91

Site card (
de at ASM

Szuvey ofl,056Ac1es nearSan Manuel, Pima] County; Arizona
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Site Number

Table 2. Previously recorded sites within 1.6 km (1 mi) of the area of potential effect

National Date
Register Rerxorcied

Cuiturd Affiliation and Site Type R€f€t€I1C€

AZ BB:6:114 ASM) not evaluated 1 2  0 1  9 0
Site card (
file at ASM

AZ BB:6:115 ASM) not €V311lA[Cd 1 2  0 1  9 1
Site card <
file at ASM

AZ BB:6:116 ASM) not evaluated 1 2  0 1  9 0
Slte card on
file ,it ASM

~\Z 813161117 ASM) not evaluated 1 2  0 1  9 0
Slte card (
de at ASM

AZ BB:6:118 ASMI not evaluated 1 2  0 1  9 0
Site card (
file at ~xsm

AZ BB:6:119(ASM not evaluated 1 2  0 1  9 0
Slte card on
file at ASM

AZ BB:6;120(ASM not evaluated 1 2  1 5  9 0
Site card (
de at ASM

AZ BB:6 :129 ASM not evaluated 1 1  0 3  9 0
Site card on
f11e at ASM

AZ BB:6:130(ASM not evaluated 1 1  0 3  9 0
Sloe card on
f11e at ASM

AZ BB:6:131(ASM) not evaluated

Prehistoric Hohokam Salado one
room structure with high density artifact

gcattet

Prehistor ic -  Hoholtam Salado midden.
pit house and roasting pit

Prehistoric Native archaeological
Culture midden. room block. and artifact

scatter

Prehistoric _- Native Archaeological
Culture undefined rock alignment and

low density artifact scatter

Prehistoric Native Archaeological
Culture undefined rock alignment and

rock ring

Prehistoric - Native Archaeological
Culture one room structure, roasting pit

and soil control structure

Prehistoric Native Archaeological
Culture low density rock pile

Prehistoric Nation e Archaeological
Cudtiure low-density lithic scatter and rock

ring

Prehistoric Hohokam ball  court,
mound trash, pit house, undefined rock

alignment, rock pile, soil control structure
and water control structure

Prehistoric Native Archaeological
Culture mound trash, one room structure

and pit house
1 1  1 7  9 0

Site card on
f11e at ASM

Note: The sites highlighted in bold fall within the present APE.

n additional significant archaeological survey
research project has been carried out within the San
P e d r o  R i v e r  v a l l e y  b y  t h e  C e n t e r  f o r  D e s e r t
Archaeology CDA). Archaeologists  and volunteers
under  the  gu idance  of \*(/Wi l l i am Doel le  (1995)
per formed a par t i a l  pedes t r i an su rvey  of  the  San
Pedro River  val ley  dur ing the 1990s and recorded
the  bu l k  o f  t he  s i t e s  fou nd  w i d e n  and  ne a r  t he
present APE. The report  out l ining the sun ay and
research results is in process, but Jefferey Clark of
CDA was kind enough to provide WestLand with a
copy of the draft .1 1*/9erzJ chapter (Clark et al. 2006 .
His help and expertise were gladly accepted.

GLO RECORDS SEARCH

The Homestead Act of 1862 and three
subsequent ,  re l ated l aws Me  Fore s t  Homes tead
Act of 1906, the Enlarged Homestead Act of 1909,
and  the  Stock  Rai s ing  Homes tead  Ac t  of  1916
es tab l i shed  a  f r amework  by  wluch Uni ted  S ta te s
ci t lzens could obtain publ ic land and transfer  i t  to
pow ate  ownership ( i tem 1990 .  In order  to fu l f i l l
the legal reqmrements of these Homestead Acts, the
"entry man," as the person who fried the land claim
was known, had to carry out several  improvements
to the land as  wel l  as  res ide permanent on i t  for  a
s e t  pe r i od  of  t i me .  The  ac t i v i t i e s  to  "PIOn u r l }

\'\ls:>!L4nd Rmsczurnes lm
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1935 and 1955 Aerial Photographs

The 1935 Fairchild aerial photograph collection
and an unnamed 1955 aerial photograph
collection-both housed at the Arizona Geologic
Survey-were reviewed for historical photographs
of the APE. The Fairchild collection, which
contains some of the earliest aerial photographs
taken in Arizona, was named for an early aerial
photography company. The source of the 1955
aerial photographs is not known by AZGS
personnel. Black and white aerial photographs of
the APE were found in both collections.

The 1935 aerial photograph of die APE showed
the Clark Ranch (AZ BB:6:234 [AsM]l, die historic
house made of gypsum block (AZ 138361235
[AsM]l, River Road (AZ BB:6:239 [ASM]), and the
Clark Wash two-track road (AZ BB:6:240 [Asm]).
The abandoned agricultural fields that surround the
Clark Ranch today are also visible in an identical
configuration on the 1935 aerial.

The 1955 aerial shows the above-mentioned
properties as well as the Arizona Public Service
(APS) power line alignment (AZ BB:6:241 [As1v1])
and die building of the San Manuel Plant Site.

Arizona Historical Society

Historical records administered by the Arizona
Historical Society were briefly reviewed following
completion of the survey, Limited information was
available on historic ranching and hoinesteading in
the vicinity of the APE. A more exhaustive search
of these archives by future researchers will likely
reveal additional historical information on the sites
discovered in the APE.

(satisfy doe legal requirements for) a homestead
were confirmed by inspectors from the General
Land Office (Stein 1990). The GLO kept the
records of land transfers ("patents") as well as maps
of the structures, roads, and other features of the
landscape within the homesteads throughout the
Western United States, including Arizona. The
GLO records are now administered by the BLM
and are an important source of information about
historic period land use.

GLO records and maps of die APE were
checked prior to the commencement of fieldwork,
which were obtained from the BLM office in
Phoenix in DVD digital format. Information on
land patents, including the name of the patentee and
patent date, were obtained from die GLO database
available online at GLORECORDS.BLM.GOV.

The 1878 GLO map for Township IS Range
17E, G&SR.B&M was reviewed prior to fieldwork
(Flrzzfe 6). The map reveals the house of a certain
Peter Sullivan in the Northeast VS of Section 15.
This is die exact location of the present-day Clark
Ranch, a homestead dating to at least 1895, that was
recorded by WestLand on the present survey and
described below (AZ BB:6:234 [Aslvq). The GLO
map also shows the house of John Sullivan,
presumably a relative of Peter Sullivan, within the
Southwestern 1/4 of Section 24, however, it is
located outside of the APE and was not visited by
WestLand personnel. The 1878 map also shows a
road that follows the east side of the San Pedro
River, slightly southwest of the present alignment of
River Road (AZ BB:6:239 [Aslvl]). No other
historical features are mapped within or adjacent to
the APE on the 1878 map, however, an approxi-
mately 30-ac agricultural field is shown in the
Southwestern IA of Section 14, in the future
location of the Clark Ranch agricultural fields.

The BLM records were also searched for land
patent information within the APE. The results of
this search are displayed in Figure Z The Sullivan
shown on the 1878 GLO map appear to have
moved on, as they did not patent any land within or
adjacent to the APE.

FIELD SURVEY

OTHERHISTORICAL RECORDS

On November 14 through December 7, 2006,
V(/estLand archaeologists Avi Buckles, Gaylen
Tinsley, Erich Wright, Adam Horne, and Michael
Coughlan conducted the fieldwork for the Class III
cultural resources survey. Eleven newly recorded
sites, AZ B8:6:231-241 (ASl\/Il were identified. Two
previously recorded sites, AZ BB:6:109 IASMI and
AZ BB:6:110 (ASMI, were reassessed and
remapped. Forty-one isolated occurrences lIes) of
artifacts (and/or features) were recorded in the
APE that did not meet the ASM minimum
standards for recording as a site. Descriptions of
these Its are listed in Tktbfc* 1 The locations of the
sites and Its are presented in Flgzrfe I

Because the APE lies outside of any large
metropolitan areas, very few records detail its
historical development. Nevertheless, the following
records were searched for evidence of historical
development within die APE.

Survey ofL056Acre5 near San ManueL Pima] Count); Arizona
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Table 3. Isolatedoccurrences intheAPE Table 3. Isolated occurrences in the APE

I o
#

Description
IO
# Description

Corrugated body shard located on road
berm

25
1111> elite primary hike and white thy oft
mild directional core

3

4

5

6

7

26

27

28

8

Brown ware body sher located in
rnechanlcally dlsturbed area

Bifaclal chopper, gray thy elite

Corrugated brown ware body sher

Brown ware body sher

Corrugated brown ware body shards n=2

Brown ware body shards n=3)

Brown ware body sheds in 40 m* area
(n-15

Brown ware body Qherds located in truck
Bosque (n=18)

31

32

\Vhlte thy oft primary Hake

Basalt umfacial chopper

Basalt primary Hake

Pot-break of obliterated corrugated brown
ware

Pot break of obliterated corrugated brown
ware

Axe cut fence posts (n=5) cache

1946 USGS "Clark" benchmark

10
Brown ware body shards (1 corrugated
located in thick Bosque n-10

9

Brown ware body shard (n-1 and rhyohte
primary flake

Brown ware pot break of interior shaped
(orange-red) bowl made of gm) brown
paste with band temper and thy oft cores
(n=51 multi-dlrectional basalt core and 1 brown

ware body shard

12 Basalt primary fake

13 White chert primary flake

14 1930s car parts

15 Rhy elite mule drrecuonal core

16 Rhyohte prlrnary flake

17 Stoneware shard

35

Gila p01> chrome shard, brown ware body
shards n ~15 , and bas.11t pumary flakes m a
30 m-diameter area located ( the edge of
an allure rel fan that drops to the San Pedro
Rlver floodplain

37

38
Stoneware shards lr1-3) and 1 piece of
widow gl3gg 39

Purple thy elite core, ' 15 flakes. Possible
primary reduction station 40

20 Brown ware body shard
41

Thermal feature made up of 10 PER and
charcoal stained soil

Deflated rock pile, 5 FCR

Deflated rock pile, 20 FCR

Cairn,1.2 in d1.1meter. 30 cobbles. 2 courses
high

Cairn. 0.75 m diameter. 25 cobbles. 5
courses high

Cairn. 1.0 m diameter. 40 cobbles. 5 courses
highPurple thy elite primary flakes <n-2), green

metasediment primary flake

Green metaeedirnent multi-direcuonal core
and 1 basalt prunary flake

Ba<alt (n-1 and thy oft ln°"1 pr1mar§
flakes

A description of each reevaluated and newly
recorded site is prowrded below, along with
recommendation 45 to 1t< ellgibihty for incluslon m
the National Register of H14toric Places and its
future research potential.

24 Rh; elite primary flake

SmokeyofL056 Acres near San ManueL P1}1a1 County, Anrkona



Feature Type
Dimensions (m)

1 x w x hI

Remington Inferfonnerl Prgert SO 53

NRHP-EUGIBLE SITES emanating from the Santa Catalina Mountains to the

south. The San Pedro River channel is located less

than V2 km to the northeast of the site, and the

river's floodplain and a verdant, mesquite Bosque

are within several hundred meters of the site.CULTURAL AFFILIATION: Salado

SITE PERIOD: Late Formative

SITE TYPE: Agricultural/habitadon

SITE SIZE/AREA: 95 x 177 m/16,815 my

SITE CONDITION: The site has been subject to

moderate erosion (sheetwash), cattle trampling, and

bioturbation. The possible cobble structure does

not appear potted.

FEATURES: Twelve cultural features were observed at
the site (Table 4). This includes 10 agricultural rock
piles (Features 1-5 and 8-11) (Photo 3) and a rock
alignment that probably represents the remains of a
cobble-oudined room (Feature 12). The area
adjacent to the alignment is cleared of gravels and
contains the highest density of artifacts on the site.

SITE DEsc1upTIon: Site A Z BB:6:109 (ASM)

(Figure  9) was originally recorded by the Center

for Desert Archaeology in 1991 during a survey of

the San Pedro River valley (ASM Site Card). The

1991 site description matches the present condition

of  the site, however, rock piles that  were not

included in the original site dimensions have been

included in the current dimensions. The site

consists of a possible cobble-lined structure and

associated artifact scatter and 10 likely agricultural

rock piles. AZ  BB:6:109 (ASM) continues beyond

the APE,  t o the south, and may connect with

another CDA-recorded site, AZ BB:6:108 (ASM),

an artifact scatter containing one rock cluster and an

eroding cremation. This updated site information

will be supplied to the ASM Archaeological Records

Office.

*

SITE LOCATION: The site is located on the flat top
and sloping sides of a finger ridge that overlooks
the  wes t  s ide  of the  San Pedro River ,  near  San
Manuel, Arizona. Geologically, this area is located
on the rocky to sandy deposits of the lower bajada Photo 3. Example of a rock pile at AZ BB:6:109 (ASM)

Feature
No.

Table 4. Surface features identified at AZ BB:6:109 (ASM) _

Description

1

2

3

4

5

6

7

8

9

10

11

1.0 X 1.0 X 0.1

2.0 X 1.95 X 0.15

1.0 X 1.0 X 0.1

1.5 X 1.0 X 0.15

2.0 X 1.5 X 0.15

1.0 X 1.2 X 0.10

1.0 X .8 X 0.1

1.2 X 1.2 X 0.15

0.75 X 0.5 X 0.1

1.1 X 0.9 X 0.2

1.0 X 0.9 X 0.1

12 3.0 X 3.0 X 0.15
i

rock pile

rock pile

rock pile

rock pile

rock pile

FCR concentration

rock pile

rock pile

rock pile

rock pile

rock pile
rock alignment/

probable structure
i

ca. 50 sub-angular cobbles, 10-15 cm diam, 1 course

ca. 200 sub~angular cobbles, 10-15 cm diam, 2 courses

ca. 75 sub-angular cobbles, 10-15 cm diam, 1 course

, 100 sub-angular cobbles, 10-15 cm diam; 2 courses

ca. 200-300 sub-angular cobbles, 5-10 cm diam; 2 courses

ca. 30 fire-affected cobbles, embedded in substrate

ca. 50 sub-angular cobbles, 10-15 cm diam, 1 course

ca. 75 sub-angular cobbles, 10-15 cm diam, 1 course

ca. 30 sub-angular cobbles, 10-15 cm diam; 1 course

ca. 100 sub-angudar cobbles, 10-15 cm diam, 2-3 courses

ca. 100 sub-angular cobbles, 10-15 am diam, 2 courses

line of upright, rounded cobbles adjacent to gravel-cleared,

artifact-dense area

Westland Resources. Inc.
I-aull~eenr~¢;; oW Erv 'o*"f1er!fai Co'*sutanrs
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ARTIFACTS: An estimated 500 to 600 artifacts were
observed on the site's surface. These art i facts
consisted of over 500 ceramics and included brown
wares, corrugated brown wares, and approximately
100 obl i terated corrugated brown ware sheds.
Vessel forms included both jars and bowls, with
restricted forms dominating. Between 50 and 100
flaked stone artifacts of basalt and rhodolite were also
identif ied. Stone tools observed on the surface
included a schist tabular tool ILL 1) and a whole
granite metate (PL 4). Four of the artifacts were
point-located (see Table 5 and Figure 9).

54 CR A C/aJt.r III Cultural ReJ'0z/rcef .\̀ ur1/ey

Table5.
Point-located artifacts on surface of SiteAZBB:6:109 (ASM)

1 non-serrated use surface

2

3

Schist tabular tool with

Unifacial chopper (basalt)

(basalt)

4

Core

Flat-concave mutate (granite)

SITE INTERPRETATION: AZ BB:6:109 (ASM) may
represent a Late Formative period Salado
agricultural rock pile Held and associated fieldhouse.
The presence of the plant-processing tools supports
this conjecture. The site is likely related to Site AZ
BB:6:108 (ASM) and Site AZ BB:6:110 (ASM), a
Salado compound located just north of the site.

SITE INTEGRITY: The si te has been m inimal ly
disturbed by natural processes, and no evidence of
potting was noted.

RESEARCH POTENTIAL/NAT1ONAL REGISTER STATUS:

Some of  the rock pile features may retain subsurface

c omponents  that  c ontain  botan ic al  remains  wh ic h

could be used to dete nte the funct ion of  the rock

p i l es .  I t  i s  a l s o pos s ib l e t hat  t he r oc k  a l i gnmen t

r ep r es en ts  a c obb le s t r uc tu r e.  S i t e A Z  B B :6 :109

(ASM)  can potent ial ly add to our  unders tanding of

Late Format ive per iod s ubs is tenc e and s et t lement

patterns ( R es ear c h  T heme N os .  3 and 5) and

migrat ion (Research Theme No. 2) in the San Pedro

R i ver  va l l ey an d  i s ,  t h er ef or e ,  r ec om m en d ed  as

e l i g ib le f or  i nc lus ion  i n  t he N at ional  R eg is ter  of

His tor ic  Places under Cr iter ion D.

Survey ofL056 Acres near San Manuel, Pima! County. Anrkona



SITE DESCRIPTION: Site BB:6:110 (ASM)
(Fligure 10) was originally recorded by the Center
for Desert Archaeology in 1991 during a survey of
the San Pedro River valley (ASM Site Card). The
present condition o f the site matches the
description given on the 1991 site card. However,
only the compound area was mapped in 1991, and
the current survey discovered that the site is much
more extensive than previously believed. The site

of a dist inct  Salado compound, three
isolated from the compound area,

four agricultural rock pi les, and
extensive artifact scatter. Portions of the site are
located in al luvial  and al luvial  deposits within
braided wash areas and may contain buried features.
The expanded site boundaries will be supplied to
the ASM Archaeological Records Office.

SITE TYPE: Habitation/agricultural

SITE PERIOD: Late Fonnadve

CULTURAL Al=p1uATIon: Salado

rooms
checkdam,

SITE SIZE/AREA: 343 x 348 m/119,364 ma

consists

SITE LOCATION: The site is located on two distinct
landforms. The Salado compound is located on the
distal end of a flat, rocky finger ridge emanating
from the Santa Catalina bajada. This ridge overlooks
the San Pedro River and a thick mesquite Bosque
less than V4 km to the northeast. The lower areas of

10

11

.

3

8

8

;.1.
»
;
4

4
I

3

architectural

M1dd€D

cobble-outlined

compound wall

rubble pile

cobble-outlined

- ~ ~ A .»».

rock pile

rock pile

rock pile

structure
stone

AZ

Table 6. Surface features identified atAZBB:6:110 (ASM)

;uuv

;
8
8

I
I

.g
i

I

i
5

i
i

my

4

,

s . .

I

I

J

5
s
s
s

4

'gr

4

9m1ensions (ml

2.1 X 1.8 X 0.1

2 0 x  2 0 x 0 1

1.0 X 0.9 X 0.5

1.1 X 0.9 X 0.5

ca. 10 x 10

5 m long

c a . 5 x 5

see map

see map

20><25

,x
H  . R a m

3><0.3

an

g
E
s

thousands of artifacts

6 upright roundedcobbles forming wall; 30 other cobbles

*.....sRre.ad...out
E possible

1

ca. 200 sub

ca.

ca.

ca.

wash

2 room blocks with upright cobbles east of main

in braided

upright cobbles along ridge edge enclosing room block

compound

rounded cobbles exposed in small all

dlsturbed (looted) room blocks within Feat.5 wall

the si te-northeast and southwest of the f inger
ridge- -consist of alluvial and alluvial sediments.
These areas are cut by two large, braided washes,
the one to the west being Big Wash.

SITE ConDmon: AZ BB:6:110 (ASM) has been
subject to a high degree of disturbance. First, the
site has been heavily potted. Every cobble room
appeared ro have been looted to some degree, with
both mechanical (e.g., a backhoe) and manual
excavat ions,  which made mapping and inter-
pretation of the site very difficult, However, much
of the subsurface component may still remain 'm
situ, particularly outside of the obvious surface
features. Second, the area west of the compound
has been disturbed by road construction, berms for
f lood control ,  and natural  erosion. Third,  i t  is
possible that the San Pedro pumphouse (part of the
San Manuel Plant Site) located between this site and
Site AZ BB:6:638 (ASM) may have impacted the
site. However, no evidence of such disturbance was
observed.

FEATURES: Eleven distinct cultural features were
observed the si te (Table 6),  al though the
disturbed nature of the site made inventory difficult.
The cultural features included 4 agricultural rock
piles (Features 1-4), checkdam (Feature 10), a
large midden (Feature 6), compound wall
(Feature 5) (Photo 4), and least 20 cobble-
outljned rooms (including Features 7, 8, and 9 and
the unnumbered potted rooms).

250 sub

60 sub

0 sub

possible wall-fall)
separate structure east of compound in braided

-angelAr cobbles,

-angular cobbles, 5

-angular cobbles,

at

Redingfon Ifzfefvo/mea! P/l0_M so

wash

-10 cm diam,

10 cm diam; 1

10 cm diam; 1

at

1 course

course

course

course

segments
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Photo 4. Feature 5 compound wall segment, looking northeast,

Site AZ BB:6:110 (ASM)
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interior-polished smudged brown ware sheds, two
interior red-slipped obliterated corrugated brown
ware bowl shards, and two Gila polychrome sheds.
Stone artifacts consisted of at least 10 trough mutate
fragments, 10 basin metate fragments, a basalt shaft
straightener (see Photo 5), hundreds of lithic cores
and expedient tools, and thousands of primary,
secondary, and terNary flakes of basalt, rhodolite, and
quartzite. Although most of the artifacts were
discovered near the compound area, numerous
artifacts were found in the depositional areas below
and adjacent to the compound.

Photo 5. PL 8, basalt shaft straightener,

Site AZ BB:6:110 (ASM)

The depositional area to the north and west of
the compound contained a higher density of
artifacts than the area northeast of the compound
and may contain buried features. Due to the sheer
number of diagnostic artifacts and tools, nor all
were point-located. Eight of the artifacts were
point-located (see Tklhle 7 and Hlgurc 10).

Table 1.
Point-located artifacts on surface of Site AZ BB:6:110 (ASM)

PL _ Artifact Type

1

2

Feature 5, the possible compound wall,
consisted of five main visible segments (see
Figure 10) of rounded cobbles embedded 10 to
20 cm in the ground (no adobe melt was observed).
These wall segments followed the edge of the finger
ridge and enclosed multiple rooms in what appeared
to be a room block (Feature 11) (Figure l l ). The
area inside the compound wall is highly disturbed
from intense potting that has likely spanned
generations. This disturbance-including numerous
identifiable potholes-prevented a reliable deter-
minadon of individual room orientations; thus a
single feature number (11) was assigned to all of
these rooms. Three additional rooms were recorded
outside of the compound wall. Two of these are
east of the compound wall (Features 8 and 9) in a
braided wash area. Feature 9 probably represents
two rooms, but this was difficult ro determine from
surface observations. The other room (Feature 7)
was located southwest of the compound wall on the
ridge top. The midden, Feature 6, was located on
the western edge of the compound wall and

measured apprmdmately 20 X 25 m. The midden
had been extensively looted, but still contained
several thousand artifacts, including both burnt and
unburned human bone, shell, ceramics, and stone
artifacts. It was distinguishable from other portions
of the site by a heavier artifact concentration mixed
with liberal amounts of ash and charcoal. A looter's
pickaxe was also found within the midden.

3

ART1FACTS- Field observations estimated between
20,000 and 25,000 artifacts present on the site's
surface. Ceramic artifacts consisted of thousands of
corrugated and obliterated corrugated brown ware
shards, hundreds of red ware shards, hundreds of

4

5

6

7

8

Pardad Tanque Verde red~on-brown bowl

Tabular tool (unknown igneous material)

Calcined human bone adjacent to an incised
brown ware sher (Mogollon?)

Trough mutate fragment (vesicular basalt)

Unworked marine shell fragment

Unburned human long bone fragment

C/re/wefif so. shell bracelet fragment

Shaft straightener (basalt)

Survey ofL056Acre5neat SanManueL Pima] Coungg Arizona
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SITE INTERPRETATION: Site AZ BB:6:110 (ASM) is a
large Salado compound with associated agricultural
rock piles. The isolated cobble structures east of the
si te may be the remains of fieldhouses where the
individuals  who tended the crops growing in the
braided wash area lived. The artifact scatter within
this depositional environment may be eroding from
buried cultural deposits.

SITE INTEGRITY- The site has been intensively potted
ove r  ge ne r a t i ons ,  a s  i nd i ca t e d  by t he  t ype s  of
beverage containers on the site, and the compound
a r ea  has  r ece i ved  t he  b r un t  of  t h i s  vanda l i sm.
However,  undisturbed portions of the features are
likely present, as well as buried features outside of
t he  compound  a r ea .  The  s i t e  t he r e for e  r e t a i ns
integrity.

RESEARCH POTENTIAL NATIONAL REGISTER STATUS:
This  large Salado compound has the potent ial  to
cont r ibute  s igni fi cant  i nformat ion  on a l l  of t he
prehistoric period research themes (Research
Theme Nos.  1 through 7)  out l ined ear l ier  in this
r e p or t .  Th e  s i t e  i s  t h e r e for e  r e comme n d e d  a s
eligible for  inclusion in the National  Register  of
Historic Places under Criterion D.

/

Survey ofL056 Acres near San Ma11ueL Pima] County;Anizouzz
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CULTURAL AFFILIATIOn Native American

SITE PERIOD: Formative, possibly Late Formative

SITETYPE: Limited activity, agricultural

SITE SIZE/AREA: 169 in x 100 m/16,900 m2

SITE DEscR1pT1on: Site A Z BB:6:231 (ASM)

(Figure /1) is a low- to moderate-density artifact

scatter associated with one rock cluster (Feature 1)

and one possible checkdam (Feature 2).

SITE LocAT1on: The site is located on a  ser ies  of
small ridges in the northern pardon of Clark Wash,
a large,  braided wash that  empties into the San
Pedro River 1 km to the southwest .  Clark Wash
begins in the Galiuro Mountains to the north of the
APE and cuts  deeply into the bajada emanat ing
from those mountains.  The si te  i s  s i tuated on a
white, chalky, gypsum-rich sterile substrate that is
highly eroded, forming a "Badlands" environment.

Photo 6. Feature 2, a checkdam, at AZ BB:6:231 (ASM)

SITE CONDITION: The si te has been moderately ro
highly disturbed b y s i t e formation processes,
including erosion, cattle trampling, and off-road
motorcycle use. Erosion of the organic horizon has
caused artifacts and features to defla te  onto the
s t e r i l e  s ubs t r a t e ,  a  common  occur r ence  i n  t he
portion of the APE that lies east of River Road.
However ,  areas  wi thin the s i te  that  exhibi t  less
deflation may contain intact cultural deposits. The
eastern portion of the site contains the least erosion.

FEATURES: Two features, a rock cluster (Feature 1)

and a possible checkdam (Feature 2), were identified

within the site.

ARTIFACTS: Two-hundred pieces of lithic debitage,
10  ce r a mi c s ha r ds ,  2  ca ps t one s ,  a nd  1  mu t a t e
fragment were present on the site surface. The lithic
deb i t age  was  mos t l y composed  of  p r i mar y and
secondary flakes of fine-grained basalt, rhodolite, and
quartzite.  Several secondary and tertiary flakes of
banded red chert  were also noted.  Several  tested
cobbles, mild-direcdonal cores, and unifacial
chopp i ng t ool s  were  a l so p r e sen t .  The  a r t i fact
assemblage indicates that lithic reduction activities
occurred at this site, likely using cobbles found in
the active channel of Clark Wash.

The  ce r a mi c a s s e mbl a ge  wa s  domi na t e d  by
b r ow n  w a r e  s h e d s  t e m p e r e d  w i t h  s a n d .  O n e
obliterated corrugated brown ware shard was also
present, indicating a Late Formative period
occupation, as were two complete capstones and a
trough metate fragment,  both produced of a dark,
igneous material. The capstones show evidence of
bot h  peck i ng and  gr i nd i ng and  may have  been
either used for food processing or in lithic reduction
activities (i.e., as a lithic anvil). Table 8 summarizes
the point-located tools on the site surface.

Feature 7. This feature i s  composed of 30 rhodolite
and basalt cobbles (~20 cm in diameter) randomly
arranged in a 50-cm-diameter area. The cobbles did
not exhibit any thermal alteration, and the feature
contained one course of cobbles. The cobbles were
embedded approximate ly 3  cm in  the  subs t ra te .
Al though no evidence of thermal  a l terat ion was
present, this rock cluster likely served as a thermal
feature (i.e., a single-use roasting feature).

Feature 2. This feature is a 2-m-long rock alignment
composed of approximately 10 large (~40 cm in
diameter) igneous cobbles. This possible checkdam
was aligned approximately east-west and placed
perpendicularly to a small, active rill. The cobbles
were moderately embedded (~4 cm) in the
substrate. This feature is shown in Plmro 6

Table 8. Point-located artifacts at AZ BB:6:231(ASM)

PL! ._ --AnifactType
1 Soapstone with pecking (igneous rock)

2 _ Unifacial chopper (basalt)

3 Lapstone with pecking and one grinding surface

1 Q8neous rock)

4 UnifaciaLl chopper lbasadt)

5 ' Hammerstone lbasadt)

6 Trough metate fragment (igneous rock)

7 Multi-directional core (rhyolitez

8 Multi-directional core (basalt)

9 i Unidirectional core (rhodolite)

. . l

WestLand Resources. Inc.
are wm and Enwmnmenlul Corvsuaoms
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SITE INTERPRETATION: AZ BB:6:231 (ASM) was
likely a temporary campsite where wild foods were
processed (i.e., a cactus camp) as evidenced by the
presence of food-processing tools (i.e., the ground
stone and unifacial choppers). The site may also
have served as a ethic material-reduction area using
cobbles collected in Clark Wash. Lastly, the
checkdam may indicate a dry-farming agricultural
component to due site.

SITE INTEGRITY: Although AZ BB:6:231 (ASM) has
been moderately disturbed by erosion (i.e.,
widespread sheetwash resulting in the deflation of
some of the site), cade, and off-road vehicle use,
the site may still contain valuable information about
prehistory. The rock features appear intact, and
subsurface components may be present. The
artifacts appearing on the site surface could offer
valuable insight into site usage and settlement
patterns in the San Pedro River valley. The site
therefore retains integrity.

RESEARCH POTENTIAL/NATIONAL REGISTER STATUS-
AZ BB:6:231 (ASM) has the potential to provide
information on the subsistence patterns and
settlement patterns (Research Theme Nos. 3 and 5)
of the Late Formative period occupants of the San
Pedro River valley. The site is therefore
recommended as cllgiblr* for inclusion in the
National Register of Historic Places under
Criterion D.

Redinglon Inlerronned Project 80 61

.WestLand Resources. Inc.
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CULTURAL AFFILIATION: Native American

SITE PERIOD: Formative period

SITE TYPE: Limited activity

SITE SIZE/AREA: 29 X 21 m/609 mz

SITE DEscR1pT1on: Site A Z BB:6:232 (ASM)
(F1'_qz1rc~ 13) i s  a  l ow- de ns i t y  l i t h i c  and  c e r ami c
scatter clustered around deflated PCR
concentration.

a

ARTIFACTS: Approximately 5 0  p i e c e s o f  l i t h i c
d e b i t a g e  w e r e  p r e s e n t  a t  t h e  s i t e .  T h e s e  w e r e
exclusively pr imary and secondary flakes of basalt ,
rhodol i te ,  and quar tzi te .  Three  brown ware  sheds
with sand temper were scattered throughout the site
area.  Two brown ware  seed j ar  sheds  wi th a dark
brown paste and a highly pol ished inter ior  surface
we r e  not e d  w i th i n  Fe a tu r e  1  and  may  be  o f  the
Mogollon ceramic tradition. An additional 20 pieces
of FCR were al so present ,  indicat ing that  thermal
features may have been present, but which are now
dispersed. No point-located tools were identified on
the site.

SITE LocAT1on: The site is situated on the Hat top of
an e roded f inger  r idge  near  the  d i s ta l  end of  the
b a j a d a  e m a n a t i n g  f r o m  t h e  s o u t h  s i d e  o f  t h e
Gal i u r o  M ou nta i ns .  I t  i s  l oc a t e d  appr ox i mate l y
V 2  k m  n o r t h e a s t  o f  t h e  S a n  P e d r o  R i v e r  a n d
overlooks Clark Wash to the north.

SITE INTERPRETATION: AZ BB:6:232 (ASM) was
l ike ly  a resource-process ing s i te  where  wi ld  food
resources  were  roas ted  or  cooked in the  thermal
feature (i .e ., the FCR concentration). The presence
of a moderate amount of artifacts indicates that the
s i te  may have  been used over  a per iod of t ime or
was revisited during several seasonal rounds.SITE ConD1T1on: The s i te  has been s ignif icantly

disturbed by erosional processes that have resulted
in the  de f l at ion of  the  s i te  onto a  whi te ,  chalky ,
gypsum-rich sterile substrate.

FEATURES: One dispersed, deflated FCR
concentration was discovered and is described
below (see Photo 7).

824

i s

SITE INTEGRITY: Feature 1 ap p e a r s  e r o d e d  an d
de f l a t ed ,  and  the  l ack  of  fe a tu r e  f r i t  means  that
pr e h i s tor i c  mac r obotan i c a l  r e ma i ns  may  not  be
found within the feature . Therefore , the potential
f o r  g l e a m i n g  i n f o r m a t i o n  o n  p l a n t  s p e c i e s  o r
chronology i s  l ike ly  negl ig ible .  The poss ibi l i ty  of
finding addi t ional  bur ied features  and deposi ts  in
the highly eroded pardons of the bajada landform is
also highly unlikely, but not impossible. Artifacts are
present that could contribute to our understanding
of the  prehi s tor ic  acdv ides  that  took place  at  the
si te . The possibi l i ty of subsurface remains appears
l ow,  bu t  th i s  c annot  be  de f i n i t i v e l y  de t e r mi ned
w i t h o u t  f u r t h e r  i n v e s d g a d o n .  T h e  s i t e  r e t a i n s
sufficient integrity for future research.

min-

its!

w.

Photo 1. Feature 1, a deflated FCR concentration at

AZ BB:6:232 (ASM)

RESEARCH POTENTIAL/NATIONAL REGISTER STATUS:
AZ BB:6:232 (ASM) has the potential  to contribute
to our  understanding of the subs is tence act iv i t ies
and se t t l ement  pat te rns  (Research Theme Nos .  3
and 5) of the prehistoric peoples who inhabited this
pa r d on  o f  t he  S an  Pe d r o  R i v e r  v a l l e y .  A  m or e
detailed analysis of the artifact assemblage,
particularly the Mogollon tradition ceramics, could
a l s o  he l p  i n  ou r  u nd e r s t and i ng  o f  t he  c u l t u r a l
affi l iations of the site (Research Theme No. 4). The
s i t e  i s  t he r e fo r e  r e c omme nd e d  a s e l i g i b l e for
inclusion in the National Register of Historic Places
under Criterion D.

Feature 1 .  Th i s  f e a t u r e  i s  a  h i g h l y  d e f l a t e d  FCR
concentrat ion. It  measures  3 .5  m in diameter  and
c o n t a i n s  a p p r o x i m a t e l y  1 0 0  p i e c e s  o f  F C R  o f
i g ne ou s  m a t e r i a l  r ang i ng  f r om  1 0  t o  1 5  c m  i n
diameter. Several brown ware sheds from a seed jar
were present in the feature.

Survey ofL056Acres near San MznueL Pima] Coungg Anizonz
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CULTURAL AFFILIATION: N a t i v e  A m e r i c a n

SITE PERIOD: Formative period

SITE TYPE: Limited activity

SITE SIZE/AREA: 176 >< 110 rn/19,360 m2

T h e  C l a r k  W a s h  i n s e t  t e r r a c e  p a r d o n  o f  t h e  s i t e
i s  l o c a t e d  i n  t h e  e x t r e m e  n o r t h w e s t  c o r n e r  o f  t h e

s i t e .  T h i s  a r e a  c l o s e l y  h u g s  t h e  s o u t h e r n  c u t - b a n k

t h a t  m a r k s  t h e  s o u t h e r n  e x t r e m e  o f  t h e  g e o l o g i c

f l o o d p l a i n  o f  C l a r k  W a s h .  S e d i m e n t s  h e r e  a r e
a l l u v i a l  a n d  a l l u v i a l  i n  n a t u r e .  B u r i e d  c u l t u r a l
f ea tu res  cou ld  potent i a l l y  be  loca ted  w i th in  th i s  a rea .

SITE DEscR1prIon : S i t e A Z B B : 6 : 2 3 3 l A s m l

( F i g u r e  l ~ / ) i s  a  l ow -  t o  modera t e - dens i t y  l i t h i c  a nd
c e r a m i c sca t t e r w i t h a ssoc i a t ed F C R

concent ra t i on .
an

SITE C O NDITIO N: The  s i t e  i s  modera t e l y  to  h i gh l y

d i s t u r b e d  i n  t h e  f o r m  o f  w i d e s p r e a d  s h e e t w a s h ,
b u l l y i n g ,  a n d  c a t t l e  t r a m p l i n g ,  t h e  f i n g e r  r i d g e

pa rd on  be i ng  t he  mos t  d i s t u rbed . .

FEATURES: One fea tu re ,  a  bur i ed  PCR concent ra t ion
tha t  had  been pot t ed ,  w a s  recorded  on the  s i t e .

S I T E  Loc A T i on :  T he  s i t e  i s  l o c a t e d  i n  t w o  d i s t i n c t

t o p o g r a p h i c a l  s e t t i n g s :  1 )  t h e  s l o p i n g  t o p  a n d  s i d e
o f  a n  e r o d e d  f i n g e r  r i d g e  e m a n a t i n g  f r o m  t h e
G a l i u r o  M o u n t a i n s  t o  t h e  n o r t h  o f  t h e  A P E  a n d

2)  an inse t  t e r race  a rea  loca ted  ad j acent  to  the  ac t i ve
c h a n n e l  o f  C l a r k  W a s h .  T h e  m a j o r i t y  o f  t h e  s i t e  i s

l o c a t e d  o n  t h e  e r o d e d  t o p  a n d  s i d e  o f  t h e  f i n g e r
r i dge .  T he  Sa n  Ped ro  R i v e r  i s  l oca t ed  a pprox i ma t e l y

1/2  km to  t he  sou thw es t .  A  d i s t i nc t  bu t t e  i s  l oca t ed
o n  t h e  n o r t h e r n  p a r d o n  o f  t h e  s i t e  a n d  c o n t a i n s  a
sma l l  roc k  she l t e r  f a c i ng  sou t he a s t ( P h a m  8 ) . T h i s

s h e l t e r  w a s  s e a r c h e d  f o r  e v i d e n c e  o f  h u m a n
o c c u p a t i o n ,  b u t  n o n e  w a s  f o u n d .  T h i s  i s  l i k e l y  d u e
to  the  u ns t ab l e  gypsu m and  sha l e  depos i t s  t ha t  form

t h e  s h e l t e r ' s  w a l l s ,  w h i c h  w o u l d  h a v e  r e n d e r e d  i t
u nf i t  for  occu pa t ion .  The  f i nger  r i dge  por t i on of  the

s i t e  i s  c o m p o s e d  o f  a  s o f t ,  c h a l k y ,  g y p s u m - r i c h
su bs t r a t e ,  a nd  l i t t l e  o rg a n i c  so i l  ho r i z on  i s  p r e sen t .
Thi s  port ion of  the  s i t e  i s  cu t  by  sma l l  and l a rge  r i l l s .

Featzwe 1. T h i s  f e a t u r e  i s  l o c a t e d  w i t h i n  t h e  C l a r k

W a s h  i n s e t  t e r r a c e  p a r d o n  o f  t h e  s i t e .  I r  i s  d e f i n e d
b y  a  1 - m - d i a m e t e r ,  0 . 7 5 - m - d e e p  h o l e  a n d  a  l a r g e
p i l e  o f  F C R  t o  t h e  e a s t ( P h o t o  9 ) . A t  l e a s t  2 0 0

f r a gment s  o f  FC R ( 5 - 1 5  cm i n  d i a me t e r )  a r e  l oc a t ed
i n  t h i s  p i l e .  S e v e r a l  f l a k e s  w e r e  n o t e d  i n  p r o x i m i t y

to  the  p i l e ,  bu t  no cha rcoa l  or  a sh .  The  backd i r t  p i l e
conta ined  a  c ru s t  of  c ryptogamic  so i l ,  i nd i ca t i ng  tha t
s e v e r a l  y e a r s  h a d  l i k e l y  p a s s e d  s i n c e  t h i s  t h e r m a l

f e a t u r e ' s  e x c a v a t i on .  T he  su r rou nd i ng  so i l  i s  a  s i l t y
t o  s a n d y  s u b s t r a t e  o r i g i n a t i n g  f r o m  a l l u v i a l  a n d

a l l u v i a l  a c t i v i t i e s  i n  C l a r k  W a s h .  T h e  l o c a t i o n  o f
t he f ea tu re a l o n g t he S a n P e d r o R i v e r - a n
i n t e r n a t i o n a l l y  k n o w n  a r c h a e o l o g i c a l  a r e a - l i k e l y

conv i nced  t he  a ma t eu r  a r cha eo l og i s t  t ha t  some t h i ng

of  va lu e  was  conta ined  w i th in  the  f ea tu re .

Photo 9. Feature 1, a looted thermal feature at

Az BB:6:233 (ASM)

Photo 8. Overview of AZ BB:6:233 (ASM)

A R T 1 1 = A c T s :  A p p r o x i m a t e l y  4 0 0  p i e c e s  o f  L i t h i a

d e b i t a g e ,  s e v e r a l  l i t h i c  c o r e s ,  a n d  1 5  b r o w n  w a r e

s h a r d s  w e r e  s c a t t e r e d  t h r o u g h o u t  t h e  s i t e  s u r f a c e .

Survey afl,056Acres near San ManueL Pima] Coumjg Arizona
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The lidlic assemblage is dominated by primary and
secondary flakes of fine-grained basalt, rhodolite,
green metasediment, chert, and quartzite. Seven
cores and several tested cobbles were also present,
suggesting that reduction activities may have taken
place at  the si te.  The source of  the l idt ic raw
materials may have been Clark Wash or cobbles
eroding out of the finger ridge itself. The ceramics
were all undiagnostic brown ware body sheds with
sand temper, The majority of Me artifacts were
discovered within the artifact concentration shown
on the site map. Table 9 summarizes Me point-
located tools.

66 03 A Ckw I I I Cultural Ref0urfey .furvg'
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Table 9. Point-locatedartifactsat Site AZBB:6:233 (ASM)

A Artifact Type

l

RESEARCH POTENTIAL/NATIONAL REGISTER STATUS:
AZ BB:6:233 (ASM) has the potent ial  to yield
information on the subsistence patterns and
settlement patterns (Research Theme Nos. 3 and 5)
of the Formative period occupants of the San Pedro
River valley. The site is therefore recommended as
eligible for inclusion in the National Register of
Historic Places under CriterionD .

offer valuable insight into site usage and settlement
patterns. The site therefore retains integrity.

3

4

5

6

7

8

x

s

Basalt Hake with utilized edge

Rhodolite multi-directional core

Banded rhyolite mult-directional core

Silicified rhodolite multi-directional core

Quartzite unidirectional core

Khyolite multi-directional core

Basalt multi-directional core

Rhyolite multi~directionaLl core

SITE INTERPRETATION: AZ BB:6:233 (ASM) was
likely a resource-processing site where wild food
resources were roasted or cooked in the thermal
feature (i.e., the PCR concentration). The presence
of a moderate amount of artifacts suggests that the
site may have been used over a period of t ime or
was revisited during several seasonal rounds. The
site may also have been a location where lithic raw
materials were reduced for further use. Its
advantageous position near a rock shelter and butte
would have afforded the site's inhabitants shelter
and a view of the surrounding countryside.

SITE INTEGRITY: Although AZ BB:6:233 (ASM) has
been moderately disturbed by erosion (i.e.,
widespread sheetwash resulting in the deflation of
some of the site), cade, and potting, it may still be
able to provide valuable information about
prehistory. The depth of Feature 1 indicates that
other features may be buried in that portion of the
site. These potential buried features could provide
information on the subsistence activit ies of the
prehistoric peoples in the San Pedro River valley.
The artifacts contained on the site surface could

i
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CULTURAL AFFILIATION: Euroamerican

SITE PERIOD: Historic (1870-present)

SITE TYPE: Ranch and farm

SITE SIZE/AREA: 122 x 90 In/~11,000 m2

SITE DEscR1pT1on: Site AZ BB:6:234 (ASM)
(Figure 15) consists of a historic ranch house and
associated historic and modern homestead/
r a n ch i n g d e ve l op me n t s .  Wh i l e  t h e  h ou s e  a n d
outbuildings appear historic in construction style
and materials, the additional attributes of the site are
early modern to recent in origin. Modern trash and
a pp l i a nce s  l i t t e r  t he  s i t e  a s  a  r e s u l t  of  r e ce n t
occupa t i on .  The  s i t e  mos t  ce r t a i n l y con t i nue s
westward outs ide the  APE as  the  APE boundary
actually transects the house itself.

Feature 7 .  Th i s  fea t u r e ,  24225  Ri ve r  Road ,  i s  a
historic one-story adobe house measuring approx-

imately 38.5 X 38.5 ft square (Pho t o 10). The
foundation is poured concrete approximately 10 in
tall, and there is no basement. The walls consist of
cour se s  of  cemen t -p l a s t e r ed  adobe  b r i cks  t ha t
measure approximately 3.5 x 18 x 6 in. These have
been s t acked wi th  l oca l ly procured  mor t a r  t o a
height of approximately 8.5 ft. The roof is built of
cor r uga t ed  me t a l  on  a  p i t ched  wooden super-
stnucture constructed with 2 X 4 and 1 x 6 standard
mi l l ed lumber  boards .  The  roof appears  to be  a
more recent replacement and may, in fact, be early
modern in origin. The house has two front doors, a
rear "kitchen" door, and seven rectangular Windows
of differing dimensions. The interior is divided into
seven rooms, interior walls are plastered adobe with
modern  e l ect r i ca l  ode t s  and  switches, a nd  t he
ceiling consists of low-density fiberboard paneling
(Beaver Board). The f l oor s  a r e  cons t r uct ed  of
3.5-ft-wide wooden planks (possibly Douglas fir)
with a dirt  surface approximately 5 to 6 in below.
Two stove-pipe chimneys exit the house, one from
the kitchen area in the southeas t  corner  of t he
house, the other in a "living" area in the southwest
corner.

SITE LOCATION- The site is located on the geologic
floodplain of the San Pedro River,  a few hundred
meters west of the distal  end of the "white cliffs"
Gal iuro ba j ada .  Vege ta t ion  cons i s t s  of a  dense
mesquite and tamarisk Bosque at various stages of
growth resulting from the gradual abandonment of
nearby agricultural fields. Old growth cottonwood
and Ethel tamarisks are found within the site itself.
Soi l s  are  a  combinat ion of a l luvia l  and a l luvia l
sedimentary silts deposited by the  r iver  and i t s
tributaries during large flood events.

SITE ConD1T1on: Gradual abandonment of the Clark
Ranch homestead has resulted in the encroachment
o f  t h e mesquite Bosque, to the point that
i nves t i ga t i on  of  t he  p r ope r t y was  h i nde r ed  by
vegetative growth. The house itself appears to be in
the  in i t i a l  s t ages  of col l apse  due  to neglect .  In
addi t ion to natural  decay,  unt i l  quite recently,
ephemeral  occupat ion of the  s i te  as  housing for
migrant agr i cu l t u ra l  worker s  has  r esu l t ed  i n  a
cop i ous  a moun t  of  mode r n  t r a s h ,  gr a f t e d ,  a nd
damaging modifications to the site features. In spite
of these factors, the Clark Ranch site retains much
of its historic integrity, as modern development has
not yet affected the property.

Photo 10 Feature 1, adobe ranch house
(view is to the north)

FEATURES: Three historic features were recorded at
t he  s i t e .  These  i ncl ude  a  house  and  t wo sma l l
outbuildings, all associated with the historic
ranching act ivi t ies  of the Clark family and their
successors.

Feature 2. This feature is a concrete outbuilding and
pad. The building has a poured concrete foundation
that at  one t ime suppor ted a  wood-beam super-
structure for a tower  of some sor t .  The bui lding

measures approximately 8 X 8 ft at i ts base  and

tapers to 6.8 >< 6.8 ft at the top. It is 7.5 ft tall, with
5.5-in square wooden beams inset into each of the

Westland Resources. Inc.
*Eaqlneennq and Envcrvnenlui Canswionrs
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four corners. Ar one time, these beams extended to
an unknown height above the concrete walls, as
evidenced by the two beams on the north side of
the building, which remain partially standing at
approximately 12 ft. A contiguous concrete pad

(also ~8 X 8 ft square) extends to the south. A 2-in-
diameter pipe is embedded in the pad vertically,
suggesting that the structure was associated with
water storage and/or pumping. More than Likely, in
conjunction with a windmill operating in one of the
more exposed areas of the ranch, this structure
supported a water tower cistern flat provided water
for the homestead.

addition to the native mesquite Bosque, Ethel
tamarisks and cottonwood trees were planted
adjacent to the house itself. Athel tamarisks were
commonly planted in the historic period to provide
shelter from the wind and sun. This species of
tamarisk is non-invasive and is only propagated as a
vegetative clone. Today, having grown taller than
their invasive cousins, the athels stand out of the
thick mesquite and tamarisk Bosque surrounding the
ranch house and disclose its location from afar.

Feature 3. This feature is a makeshift chicken coop
built out of fencing material and corrugated metal.

The coop measures 12 >< 7 ft. This feature may be
modern in origin.

The ranch has only been completely abandoned
in recent years, with the last of its tenants having
occupied the house in the 1990s. Two early modern
combines and a large hay truck remain on die site as
evidence of more recent intensive use. Several
modern features outside of the APE include a cattle
tank and other improvements likely associated with
irrigation.

ARTIFACTS: All of the artifacts at the site appeared
modern in origin. Several dump sites were noted,
but artifacts on the surface dated from the late
1970s to the late 1990s. Historic artifacts may have
been removed or buried beneath vegetative leaf
litter and alluvial soil deposits.

SITE INTERPRETATION: Until fairly recently, the site
has been continuously occupied for at least 130
years as a Euroamerican habitation and agricultural
location. The 1878 GLO map notes a structure
belonging to a Peter Sullivan located within the
current site boundaries and likely refers to the house
location if not the actual adobe structure. The GLO
map also shows agricultural fields immediately
south of the site in the same location as fields seen
on the historic aerial photos of the 1930s and 1950s.
By 1895, a Joseph Clark had patented the land
under the Federal Homestead Act of 1862. In 1901,
Mr. Clark patented the adjacent land, indicating an
expanding ranching operation. The Clark family
operated the property as a ranch for some time, and
today the ranch is referred to on the USGS "Clark
Ranch" Quadrangle as the "Clark Ranch." The
nearby "Clark School" shown outside of the APE
on the USGS quadrangle) implies that the Clark
family had a significant impact on American period
settlement of die area.

Historic aerial photos (courtesy of AZGS) from
1935 and 1955 show agricultural fields enclosing a
purposefully maintained grove of trees surrounding
the homesite. These trees likely served as a
windbreak as well as shade for the homesite area. In

SITE INTEGRITY: Despite due encroachment of the
riparian Bosque, the site retains much of its historic
setting and association. As noted above, the ranch
house was historically surrounded by a relatively
thick mesquite forest. The access road remains an
unmodified dirt two-track road, and evidence of its
continued use into the modern period points to a
continuity of association will agricultural activity.
Compared to other abandoned homesteads of a
similar age, the house is in relatively good condition.
However, as an adobe house, the building materials
themselves are subject to quick deterioration once
the protective roof and exterior plasters degrade.
Over 60 percent of the roof has fallen in or been
removed. As a result of this loss of cover, the
southern wall has subsided considerably, much of
the exterior plaster has peeled, and die interior of
the house is beginning to collapse. The fiberboard
ceiling has fallen in in most of the rooms, and the
wooden floors show considerable deterioration.
That being said, the house is not beyond repair and
its integrity remains relatively intact.

In spite of the natural deterioration of the
structure itself, the property only lacks integrity in
its overall ability to portray the feeling of a historic
ranch, which is the result of its specific use in more
modern dines. This impact is unique and interesting
enough to note in some detail. Modern occupation
by migrant workers has left the site littered with
modern trash, appliances, furniture, and graffiti. The
house appears to have been broken up into at least
two apartments in order to house at least two large

Survey ofL056Acres near San ManueL Pima] County; Arizona
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families of workers. MakesiNft plumbing and wiring
piped water and electricity into the house through
holes in the Windows and other crevices drilled for
this purpose. Two pits, one on either side of the
house, have been excavated in modern times to
serve as cesspools. There are six refrigerators onsite
(four in the house), indicating that a considerable
number of people lived there.

RESEARCH POTENTIAL NATIONAL REGISTER STATUS'
\Y/hile the house is of an unknown age, die materials
and workmanship used in its constriction indicate
that the house is historic in origin. As an adobe
construction, it displays characteristics of historic
period southwestern architecture that are distinctive
and unique in die overall context of American
homesteads (Criterion C). The remarkable integrity
of the property also contributes to its significance.
Aldlough no historic artifacts were located during
the archaeological survey, the site is known to date
to at least 1878, as it appears 011 the GLO plat for
this year. Furthermore, its location in a relatively
active depositional environment increases the
likelihood of substantial subsurface remains
(Criterion D). In conclusion, Site AZ BB:6:234
(ASM) has the potential to yield subsurface features
and artifacts that could contribute to our knowledge
of historic homestead and ranching activities in the
San Pedro River valley (Research Theme Nos. 8 and
9). The site is therefore recommended as eligible
for inclusion in the National Register of Historic
Places under Criteria C and D.

/
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CULTURAL AFFILIATIOn Euroamerican

SITE PERIOD: Historic period (1890s-1950s)

SITE TYPE: Ranch or farm

SITE SIZE/AREA: 170 x 170 m/28,900 m2

consisted of irregularly sized, hand-shaped,
rectangular gypsum blocks likely cut from a nearby
gypsum mine (the White Cliffs Mine).  The blocks
were capped with cement plaster,  and the stricture
probably had a wooden frame roof. (This could not
be confirmed from the wood debris left onsite.) The
house appears  to have had indoor  plumbing,  two
u p r i gh t  ga l va n i ze d  " s i n k "  p i p e s  a n d  a  b r ok e n
porcelain sink basin were located in the northwest
corner of the house.  A poured cement walkway or
patio traverses the eastern side of the stnlcture.

SITE DEscR1pT1on: Site AZ BB:6:235 (ASM)
(Ergizre /6/ consists of several demolished
st ructures ,  one notably const ructed from shaped
gypsum block. The site is bisected by a 1950s APS
power line (AZ BB:6:241 [AsM]l.

Feat;/re 2. T h i s  fe a t u r e  i s  a  s u b s u r fa ce  s t or a ge
"r oom" or  c i s t e r n  wi t h  a n  ova l  ope n i ng on  t he
sur face .  It s  depth i s  be tween 4 and 5 ft ,  but  the
i n t e rna l  d i mens i ons  r ema i n  unknown as  i t  was
deemed unsafe to investigate. Construction
materials included standard cinderblock. Feature 2
appears to be considerably newer than Feature 1.
More than l ikely the "room" served as a septic or
p i t  t oi l e t  benea t h  a  "pr i vy" s t ruct u re ,  poss i b l y
Feature  5 ,  which appears  to have  been removed
from its original location.

SITE LOCATIDN: The site is located on the geologic
fl oodpl a i n  of  t he  San  Pedro Ri ve r  be t ween  t he
bajada on the south side of the Galiuro Mountains
and former agricultural fields. Vegetation consists of
a dense mesquite and tamarisk Bosque at  various
stages o f  g r o w t h  r e s u l t i n g  f r o m  t h e  g r a d u a l
abandonment  of nearby agr i cul tura l  Balds .  Old
growth Ethel  tamarisks are found within the si te
i t s e l f .  Soi l s  a r e  a  combi na t i on  of  a l l uvi a l  and
alluvial sedimentary silts deposited by the river and
its tributaries during large flood events.

Feature 3. This feature consists of a water tank and a
cement-walled structure.  The structure is buil t  of
iron-bar-reinforced, poured-concrete walls that are

8.5 X 8.5 ft wide and 5 ft tall. The walls have now all
toppled outward,  and only the northernmost  wal l
remains standing. The metal tank fits neatly inside
this structure,  though it  perhaps once sat  atop the
walls. The tank stands approximately 7 ft tall and is
about 8.5 ft in diameter.

SITE ConDmon: The condition of the site is

relatively poor. A fire has affected the large Ethel
t rees  tha t  sur round the  main  fea ture-a  gypsum-
block house-causing the large trunks of diesel trees
to fall into two of the features. Subsequent regrowth
o f  d i e  a t h e l s  s t i m u l a t e d  b y t h e  f i r e  a n d  t h e
unchecked growth of the  thick mesqui te  Bosque
have resul ted in the s i te  becoming clut tered and
malting assessment difficult. Flooding has also been
a major disturbance. Sheetwash emanating from the
bajada has seasonally swept through the site, causing
the dispersal of structural debris and domestic trash
from their original location. In addition,
maintenance of the utili ty corridor for the historic
APS power  l i ne  has  r esu l t ed  i n  t he  mechanica l
removal  of ground cover ,  cont r ibut ing to fur ther
erosion and likely disturbing historic features and
artifacts that originally occupied the corridor.

Feature 4 .  T h i s  f e a t u r e  i s  a  co l l a p s e d  "d ou b l e "
occupancy pr ivy.  It  has  two holes  wi th  a  d ivide
between the two. Construction materials included a
standard-sized milled lumber frame and corrugated
metal walls and roof. The structure does not look to
be in situ and may have been mechanically pushed
out of the utility corridor.

FEATURES- The site contains five features.

Feature 5. This feature is a structural debris scatter
that is likely a collapsed shed. Materials included a
standard-sized milled lumber frame and corrugated
me t a l  wa l l s .  Debr i s  may be  i n  s i t u ,  bu t  i t  was
difficult to tell as no foundation was evident.

Feature 1. This feature is a "demolished" remnant of
a gyp s u m - b l ock  h ou s e .  J u d g i n g  b y t h e  w a l l
fa l l /gypsum mel t ,  t he  house  was  rectangular  in
shape and measured approximately 12 >< 24 ft. Its
height was indeterminate,  Construction materials

ARTIFACTS~ Artifacts located at the site included 10
whole bottles, enameled metal cookware,
miscellaneous glass, dinnerware ceramics, and
window glass. The majority of artifacts were located
i n  a  subsur face  concen t r a t i on  e r od i ng ou t  of  a

Survey oil. 056Acte5near San ManueL Pima] Coungg Arizona
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0.75-m-deep subsidence feature in a shallow rill on

the east edge of the utility corridor. The artifacts

were concentrated in the first 30 cm of soil. Botdes

included a "log cabin" syrup bottle and a host of

miscellaneous beverage, condiment, and medicine

bodes. Makers' marks included two Opens Illinois

Glass Company marks that indicated dleir place of

origin as the Alton, Illinois, plant. The bottles date

to either 1940 or 1950 and 1938 or 1948.

the preservat ion of  trash deposits.  The overal l

historic feeling of the site is diminished due to the

intrusion of the utility corridor, however, the site

does maintain some integrity of setting, association,

materials, and workmanship.

One abandoned automobile is located on the

north side of the utility corridor, again likely pushed

there by maintenance activities. The automobile, a

black, two-door car,  appears to be a 1940s era

coupe of  unknown make, but likely a 1940

Plymouth sedan.

In addition to the domestic trash, an enameled

gas stove was located just outside of the house.

RESEARCH POTENTIAL/NATIONAL REGISTER STATUS:

Though the house is  of  an  unknown age,  the

materials and workmanship evident in its

construction indicate that it is historic in origin. As a

gypsum-block constriction, it displays character-

istics of  histor ic period architecture that are

distinctive and unique in the overall context of

American homesteads (Criterion C). The site likely

dates f rom the 1890s and was patented as a

homestead. The site's advanced age and its location

in a relatively active depositional environment mean

that Ir likely contains substantial subsurface remains

(Criterion D). Site A Z 138362235 (f\8M) is
recommended as el igible f or  inc lus ion  in  die

National Register of Historic Places under

Criteria C and D. I t  has the potent ia l  t o y ie ld

subsurface features and artifacts that could

contribute to our knowledge of historic ranching

and homesteading activities in the San Pedro River

valley (Research Theme Nos. 8 and 9).

SITE INTERPRETATION: The site property and

surrounding agricultural fields were patented by a

Mr. John Kennedy in 1891 under the Homestead

Act of 1862. Although the majority of features and

artifacts from the site date to a later period (1930s-

1950s), Feature 1 could very well date to die 1890s,

The structure was constructed of local materials and

hand shaped and assembled. These materials and

craftsmanship are reminiscent of an earlier time,

when cheap, mass-produced building materials were

harder  to come by.  The si te is  most  cer tain ly

associated with agricultural activities, as indicated by

the surrounding fields, which are as evident today as

they were on the 1935 and 1955 aerial photos.

Unfortunately, no information about the history of

this site was found during the survey.

In addition to the native mesquite Bosque, Ethel

tamarisk trees were planted adjacent to the house

itself. Atmel tamarisks were commonly planted in

the historic period to provide shelter from the wind

and sun. This species of tamarisk is non-invasive

and can only be propagated as a vegetative clone.

The athels are apparent in historic aerial photos of

the site.  Today, having grown taller than their

invasive cousins, die athels stand out of the thick

mesquite and tamarisk Bosque that surrounds the

site and discloses its location from afar.

SITE INTEGRITY: The site has been badly damaged by

foe, flood, tree fall, vegetative encroachment, and

the mechanical disturbance resulting from the

maintenance o f  t h e utility corridor. Although

flooding has disturbed the site, it has also ensured

,~w

Westland Resources. Inc.
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CULTURAL AFFILIATION: Salado

SITE PERIOD: Format ive  pe r iod ,  poss ib l y  Late
Formative

SITE TYPE: Limited activity, agricultural

SITE SIZE/AREA: 26 x 42 m/1,092 m2

well-polished e d g e ( S e e P h o t o I I ) and two
cor rugated  brown ware  sheds .  The  s i x th  fe atu r e
(Feature 6) was a possible checkdam eroding from a
s ma l l  t i l l .  De t a i l e d  d e s c r i p t i ons  o f  a l l  s i x  r oc k
features are provided in T a b l e 1(l

SITE DEscR1p'rIon: Site A Z BB:6:236 IASMI
(F1 ;gurc  17) consists of Hve rock pile features (likely
ag r i c u l t u r a l ) ,  one  c he c k dam,  and  a  l ow- de ns i t y
artifact scatter.

S ITE  L oc A Ti on :  The  s i t e  i s  l oc a t e d  on  a  s ma l l
northeast- trending f inger  r idge that  or ig inates  on
the  Santa Catal ina baj ada.  The  rock  pi l e  featu res
were found on the fiat pardon of the r idge and on
its Wendy sloping northwest portion. The checkdarn
was located in a small  r i l l  on the northwest side of
the ridge. The site substrate consists of rocky sands
over l y ing  an anc i ent  su r face .  Thi s  subs t r ate  was
dissected by several small  r i l ls running through the
site.

Photo 11. Tabular stone tool within Feature 1,

Site AZ BB:6:236 (ASM)

SITE CONDITION: The site was in good condition,
wi th only  minimal  d i s turbance  from the  f i l l s  that
cross it. Erosion from the rills revealed a subsurface
component to some of the rock features.

ARTIFACTS: The site contained a low-density artifact
scatter (approximately 20 artifacts) spread across the
site surface. Identified ceramic artifacts included 15
sand-tempered brown ware  sheds  ( three  of which
were corrugated and one of which was obl i terated
corrugated) .  The corrugated sheds were  al l  found
near Feature 2. Stone artifacts consisted of a schist
t abu l ar  tool  and  approximate l y  f i ve  basa l t  s tone
flakes.FEATURES:  S i x  featu res  were  ident i f i ed  on the

ground surface of the site. Five of these were rock
pi l e s  (Featu r e s  1 -5 ) .  None  of  the  rocks  i n  these
features showed evidence of thermal alteration, and
nei ther  ash nor  charcoal  was  observed wi thin the
f e a t u r e s .  R oc k  t y pe s  m ood y  c ons i s t e d  o f  s u b -
angular cobbles (with some sub-rounded) of
rhodol i te ,  basal t ,  quar tzi te ,  and unknown igneous
rock . They ranged in s ize  from 5-15 cm and were
either one or two courses high. Feature 1 contained
a l ight ly  serrated, schis t  tabu lar  s tone tool  wi th a

SITE INTERPRETATION: AZ BB:6:236 (ASM) was
likely associated with subsistence activities,
particularly agricultural practices that used rock piles
to grow agave. The artifacts-especial ly the serrated
tabular tool-indicate that processing of agricultural
resources may also have taken place at the site. The
presence of agricultural rock pile features,
c or r u ga t e d  br own war e ,  and  a  t abu l a r  t oo l  may
suggest a Late Formative presence (Fish et al. 1992).

Feature
No.

Feature Type

Table 10 Surface features identified at AZBB:6236 (ASM)

Dimensions (m)
1 x w x h

Description
I
T

I

aL..
€

1

2

3

4

5

6 1

rock pile

rock pile

rock pile

rock pile

rock pile

checkdam
T
l

ca. 100 sub-angular cobbles, 5-15 cm diam, 1 course

ca. 120 sub-angular cobbles, 5-15 cm diam, 2 courses

ca. 75 sub-angular cobbles, 5-15 cm diam, 1 course

ca. 75 sub-angular cobbles, 5-15 cm diary, 1 course

ca. 50 sub-angular cobbles, 5-15 cm diam, 1 course

ca. 1 m long; 2 courses

1.3 X 1.3 X 0.1

1.0 X 1.0 X 0.2

0.8 X 0.9 X 0.05

0.5 X 0.4 X 0.05

0.75 X 0.75 X 0.1

1.0 X 0.3 X 0.2

Survey ofL056Acres neat San ManueL Pima] Coungg Arizona

1

I



,¢
..¢

4

0
\ ,f

,f

\ \
/\ \

/\
\

I
\\

| I

I
I
I
I
I

I
I
I
I
I
I

I
I
I
I
I

I

I

l

I . -

" .

I

I

I

I

1F 2*ll' 1.r - .an " "»II\ ". aC"'1 •'..¢ o

- -

" .

" . .

"-

" .

-o

6 "'. in.`.- .
. #Iai-

VQZC;..., .• nFL

4 ¢ \»&¢ \
¢* \

-I I
. 7 I

4» : I

I 1'
I I
! ;
Q

.I*
O

¢

F5

. .

" .

- .

. .

"-.

- . 4FT

I

I
I

I
I

I
I

I
I
I
\ o

.'8 \
'"' "u " u.¢181.J ;

F44

al! \|.\....l, 1-~
* |*..
19 .4

G

.....
v..u

6 "
. . . : ; l

_

.

\.

i
9
*,\

\
FT

4
0

O
O

9
O

O
0

O

/\
\

t
i
I
1
I
I
I

O
4*

O
o

.5
y

9
0

O
¢*.

4
4

*.

.¢`
.y

.0
. I

. i
5

I

Contour (1-meter)
N

A
APE

Site Boundary
Datum

FTRillAw E
s

Rock Pile Feature
¢\1' `-...u ,¢W$.1i<..4°_=»

*E-"4FT
OCheckdam

5
I

30
I 1•

Point Located
Artifact

7.5
I

0
Feetl

0
Meters!

5

I

WestLand Resources Inc.
wumnnnuuniilcwtliu

*sxom

Eo
l -

E<
co
'N
m
co
o
o
Q
<r1-
N1-

or
3
'q._
GO
>
8
8:

I
S
(U
'o
E
.Q
LL
cm
W

m
r -

as
'G
.Q_
9
Q.
-:<
2

Figure 17. Site AZ BB:6:236 (ASM)



74 OR A Clan III Czfliural Rer0z¢rce.r .fwwgf

SITE INTEGRITY: The location of the site on a
deflated, paleosol surface suggests that the site lacks
abundant subsurface cultural deposits, however, it is
possible that some of the rock pile features retain a
subsurface component. If such a component is
present, these deposits may contain botanical
remains that could be used to determine the
function of the rock piles.

RESEARCH POTENTIAL/NATIONAL REGISTER STATUS:
The possibility of a subsurface component to the
rock piles suggests that die site may retain sufficient
research potential to aid in our understanding of
prehistoric subsistence practices in this area
(Research Theme No. 3). As a result, AZ BB:6:236
(ASl\/I) is recommended as eligible for inclusion in
the National Register of Historic Places under
Criterion D.

Survey ofL056Actes near San Manuel, Plhal Count); Aznrkona



SITE CONDITION: The site is in relatively good
condition despite vehicle tracks from heavy
equipment that were observed on approximately
25 percent of the site surface. A deeply incised wash
was located north of the site, and an in-use mining
road was located to the south, Neither doe wash nor
the road seems ro have disturbed the site.

SITE LOCATION: The site is located on a gently
sloping northeast-trending finger ridge that
originates on the Santa Catalina bajada.

SITE PERIOD:
Formative

SITE DEscR1pTlon= Site A Z BB:6:237 (ASM)

(F1°g11rr* 18) consists of 14 rock pile features (likely

agricultural) and one mono fragment. The site

continues north-northeast beyond the APE.

CULTURAL AFFILIATION: Native American

SITE SIZE/AREA: 47 x 83 m

SITETYPE:Limited activity, agricultural

8

z

~

s
i

i

q"q"¢

Feature Type

rock pile

rock pile

Formative

rock pile

rock pile

rock pile

min

period,

Table 11. Surface features Identified at Az BB:6:237 (ASM)

w x h

0.8 X 0.8 X 0.5

0.75 X 0.75 X 0

2.0 X 1,5 X 0.2

2.0 X 1.0 X 0.2

1.0 X 1.0 X 0.3

]_0 X 1.0 X 0.2

1.3 X 0.7 X 0.2

1.2 X 1.0 X 0.1

1.0 X 1.0 X 0.1

possibly Late

ca. 100 sub-angular cobbles, 5-20 cm diam, 2 courses

ca. 100 sub-angular cobbles, 5-20 cm diam, 2 courses

ca. 75 sub-angular cobbles, 5-15 cm diary, 2 courses,
partial modern disturbance

ca. 200 sub-angular cobbles, 5-15 cm diam, 3 courses;
well-embedded

.

ca. 200 sub-angular cobbles, 5-15 cm diam; 1
modern disturbance

ca. 75 sub-angular cobbles, 5-15 cm diam, 1 course

ca. 60 sub-angular cobbles, 0-5 cm diam; 2 courses

ca. 40 sub

SITE INTEGRITY: The location of the site on a
deflated surface suggests that the site lacks
abundant subsurface cultural deposits, however, it is
possible that some of the rock pile features retain a
subsurface component. If present, such deposits

ARTlPACTS: Only one artifact was observed: a flat-
concave mono fragment made of granite.

SITE INTERPRETATION: AZ EE:1:22>7 (ASM) is likely

associated with subsistence activities, pardcudarly

with Late Formative agricultural practices that used

rock piles to grow agave. The mono fragment

suggests that processing of these agricultural

resources may also have taken place at the site.

FEATURES: Fourteen features were identified on the
ground surface of the site. All are rock piles. None
of the rocks in these features showed evidence of
thermal alteration, and neither ash nor charcoal was
observed within them. Rock types mostly consisted
of sub-angular cobbles (with some sub-rounded) of
rhodolite, basalt, quartzite, and unknown igneous
rock. Rocks ranged in size from 5-20 cm. Detailed
descriptions of each rock feature are provided in
T?1b]6 IZ

Redo/ggfon Inferf0nnerl Pfvjeff so 75

Description

10 cm diam; 2 courses

course; high

10 1.1 X 1.0 X 0.1
W ;

111 5 x 0.4x 0.5
1

12 1.2 x 1.0 x0.2
T

I
i
I

~a~

13 i l.2x 1.2><0.l
14 8

rock pile

rock pile

rock pile

rock pile

rock pile

rock pile

rock pile

rock pile

rock pile 1,2 X1.2 X0.1
I
t
I

z
z
z

-angular cobbles, 5-

ca. 30 sub-angular cobbles, 5-10 cm Diana; 2 courses

ca. 100 sub-angular cobbles, 5-10 cm diam° 2 courses
ca. 30 sub-angularcobbles, 5-7 cm diam' 1 course

ca. 150 sub-angdar cobbles, 5-10 cm Diana; 2 courses

ca. 100 sub-angular cobbles, 5-10 cm diam; 1 course

ca. 100 sub-angular cobbles, 5-10 cmDiana; 1 course

\
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might contain botanical remains that could be used
to determine the function of the rock piles. The
vehicle tracks described above only intrude into a
few of the features (see Table 11) and do not affect
the site's overall integrity.

RESEARCH POTENTIAL/NATIONAL REGISTER STATUS:
The possibility of a subsurface component to the
rock piles suggests that the site may retain sufficient
research potential to aid in our understanding of
prehistoric subsistence practices in this area
(Research Theme No. 3). AZ BB:6:237 (ASM) is
therefore recommended as eligible for inclusion in
the National Register of Historic Places under
Criterion D.
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M M

CULTURAL AFFILIATIONs Native American and
Euroarnerican

SITE PERIOD: Late Formative and Historic (circa.
1920s)

SITE TYPE: Habitation (Prehistoric) and refuse pile
(Historic)

SITE S1ZE/AREA: 180 x 308 m/55,440 my

cultural materials. Second, modern push piles from
mechanical equipment have moved both prehistoric
and historic artifacts.  Third, a historic APS power
line and its associated access road cut through the
middle of the site Erosion of this historic road has
exposed some bur ied cul tural  mater ia l s .  Four th,
mesquite duff (from the Bosque) covers the si te 's
sur face  and  obscures  t he  a r t i fact s  and  fea tures
conce a l e d  be ne a t h .  F i f t h ,  i t  i s  pos s i b l e  t ha t  a
pumphouse  (par t  of the  San Manuel  Plant  Si t e )
located between thi s  s i t e  and Site AZ BB:6:110
lAsml  (a  large Salado habi ta t ion s i tes  may have
impacted the site.  However,  no evidence of such a
disturbance was observed.

SITE DEscR1pT1on- Site AZ BB:6:238 (ASM)
(Figure 19) is a multi-component site consisting of
bot h  p r eh i s t or i c and  h i s t or i c componen t s .  The
prehistoric component  includes two cobble-l ined
structures (Features 1 and 3) and over one thousand
artifacts of ceramic, flaked stone, and ground stone
s ca t t e r e d  ove r  t h e  s i t e 's  s u r fa ce .  Th e  h i s t or i c
component comprises a moderate-density concen-
t radon of hundreds of histor ic ar t i facts .  The si te
continues beyond the APE to the northwest.

FEATURES: Three cultural features were observed at
the site (T a b l e 12). Two of these are the remnants
of prehistoric cobble-l ined st ructures Features 1
and 3) and consist of upright, rounded cobbles dirt
once formed the rectangular  bases  of prehis tor ic
adobe structures. Both are exposed in the small rills
that  run through the s i te  and are of s imi lar  s ize:

Fea ture  1  i s  5 .5  X 6  rn  and Fea ture  3  i s  6  in  in
length. (The perpendicular axis was not visible for
Feature 3.) Feature  2  i s a  m o d e r n  p u s h  p i l e
approximately 20 m in diameter that contains both
rounded cobbles (possible prehistoric construction
debris) and 1970s trash.

SITE LOCATION- The site is located in an alluvial fan
deposit ional environment within a thick mesquite
Bosque.  The land slopes gent ly down toward the
San Pedro River (to the northeasts, and slack-water
deposits from that river may be present below the
site surface. The northeastern boundary of the site
i s  de fi ned  by a  5 -rn-deep  drop-off  down t o t he
act ive r iver  channel  and floodplain.  A 5-m-deep
incised wash is located northwest of the si te.  The
substrate of the site consists of deep sand and silty
alluvial and alluvial deposits. Several rills cut across
the  s i t e ,  exposing bur ied features  and ar t i fact s .
Addi t ional  bur ied cul tura l  depos i t s are  h ighly
probable.

ARTIFACTS: Prehistoric ar t i facts consisted of over
one thousand ar t i facts  scat tered across  the s i te 's
surface. The included approximately one thousand
ce r a mi c  s h e d s  ( mos t l y b r own  wa r e s ,  b u t  a l s o
corrugated, Tanque Verde red-on-brown,  and one
red-on-buff ware), over 100 flaked stone artifacts of
basalt, quartzite, rhodolite, and chert, and less than a
dozen ground stone artifacts (metates,  Manos, and
one "donut  s tone") .  Hundreds  of hi s tor ic per iod
artifacts were also observed. These included glass
shards clear ,  aqua,  and green)  and var ious metal

SITE ConD1T1on: The si te has been exposed to a
var iety of dis turbing agents .  Fi rs t ,  r i l l s  have cut
t h r ough  t he  s i t e ,  e r od i ng and  expos i ng bu r i ed

Feature
No.

Feature Type

Table 12. Surface featuresidentified at AZ BB:6:238 (ASM)

Dimensions (m)
lx w x h

Description
I

I-anne... I
3

1 Cobble-lined structure 5.5 x6rn
Upright cobbles forming square structure exposed in
small fill

2
ca. 20 m
diameter

g
s
s

Cobbles (from prehistoric structL1re?l and 1970s
trash

3

Modern push-pile with
cobble construction debris

Probable cobble-lined
structure

6 m long
Cobble alignment; 6 upright cobbles exposed in
small rill

Survey ofL056 Acres near San Man11eL Pima] County; Anrlzona
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Remington Intermnned Project SO 79

artifacts. The most substantial historic artifact was a
pardai Dodge truck dating to the early 1920s.
Although many of the Euroamerican artifacts were
not temporally diagnostic, the Dodge truck and a
whiskey bottle dating to the 1920s suggest a likely
date for the historic component of the site. Thirteen
artifacts were point located on the site's surface
(Tab/c 13).

11

Table13.
Point-located artifacts on surface ofSite AZBB:6:238 (ASM)

P L Artibnct Type

Part ial  1920s Dodge t ruck (P/zom 12)
\X/hiskey bottle (ca. 1920s)

1
2
3
4

Photo 13. PL 5, "donut stone" fragment

5

6

7

8

9

10

11

part of, or associated with, Site AZ BB:6:110
(ASM), a large Salado compound to the southwest.
The high number and diversity of the artifact types
suggest a prolonged occupation of the site. As for
the historic period component, no GLO land
patents were initiated by any private individual in
this area, and there was no indication of a historic
structure on the historic maps or aerials consulted
for this project. The site may have been used for
other purposes, such as trash disposal.

12

13

Aqua glass base (ca. 1900)
Metal barrel band
"Donut stone" fragment (vesicular basalt)
(Pham 1.3)
Metate fragment (basalt)
12-gauge high-brass shotgun shell and square-
head nail
Trough mono (granite) _ . --
Pestle (basalt) and mono fragment (basalt)
Buff ware shard (indicating an earlier
occupation?)
Tabular knife (rhodolite)
In situ trough metate (vesicular basalt) fragment
exposed ~0.5 m below the surface in an incised
rill
In situ basin metate (granite) and red ware sher
exposed ~0.5 m below the surface in an incised
rill

SITE INTEGRITY: Despite the post-depositional
disturbances listed above, much of the site retains
its integrity. As evidenced by both prehistoric
features and artifacts eroding from the site's
substrate, in situ cultural materials are stiLl very
much present. However, it is not clear whether any
historic period features are present.

Photo 12. PL 1, 1920s Dodge truck

RESEARCH POTENTIAL/NATIONAL REGISTER STATUS:
AZ BB:6:238 (ASM) has the potential to contribute
to our understanding of Formative period lifeways
along the San Pedro River (Research Theme Nos. 1
through 7), especially given the nature of the
depositional environment, which may contain
stratified deposits that span the entire continuum of
human occupation in this pardon of the valley. It is
unclear at this point how the site could contribute
to our understanding of historic period lifeways in
the San Pedro River valley, but the historic artifact
scatter likely represents early twentieth century
wildcat dumping and is not significant to our
understanding of trash disposal techniques in that
time. The site is recommended as eligible for
inclusion in the National Register of Historic Places
under Criterion D.

SITE INTERPRETATION: The prehistoric component
of AZ BB:6:238 (ASM) appears to have been
habitational in nature, based on the remnants of two
cobble-outlined structures. This site may be either a

WestLand Resources. Inc.
fraqineennq and Es'*v mrwentci Cz:-r*ma'vs
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NRHP-INEUGIBLE SITES north. Thick velvet mesquite mosques and historic
farm fields abut the road on the riverside.

CULTURAL AFFILIATION: Euroamerican

SITE PERIOD: Historic (the present alignment was
constructed some time between 1878 and 1935)

SITE TYPE: Transportation corridor

SITE CONDITION: The road is continuously upgraded
using heavy machinery, and the numerous small and
large wash crossings are constantly being repaired
following flood events.

FEATURES: The roadbed itself is slightly raised and
graveled. A ditch runs on both sides of the road that
provides stormwater runoff protection during storm
events. No other road features were noted in the
APE.

ART1FACTS: No historic artifacts were found in direct
association with the road, however, car parts from
the 1930s were found approximately 100 m north of
the road and were recorded as IO 14.

SITE DEscR11yrIon: Site AZ BB:6:239 (ASM) (Figure
20) is a county-maintained, improved dirt road that
traverses the east side of the San Pedro River within
the APE (Photo I-/). It is a pardon of the road
system that would have been used historically to
travel along the San Pedro River, a major north-
south watercourse in southern Arizona and extreme
northern Sonora. The road has been located in its
current alignment since at least 1935, as indicated
on an aerial photograph taken by the Fairchild aerial
photography company in that same year. The 1878
GLO map of the road, however, shows it plotted
slight southwest of its present location (Figure 6).
This discrepancy may be the result of a mapping
error or limitations in early mapping techniques. It
could also indicate that the road was moved closer
to the edge of the bajada to escape the floodwaters
of the San Pedro River sometime between 1878 and
1935. In either case, the road has always served the
same function: the movement of people and goods
up the San Pedro to the various ranches (including
Clark Ranch), farms, towns, and mining districts
located along the river.

SITE INTERPRETATION: River Road served to connect
the ranches, mines, and communities along this
portion of the San Pedro River. Although this road
roughly follows the alignment of prehistoric trails,
Spanish expeditions, and a U.S. military route
(marked as Lear/9 in Stein 1994:18, Figure 2), there is
no evidence that River Road was the exact align-
ment of these trails. The present alignment dates to
at least 1935.

94.

SITE INTEGRHY: The portion of River Road in the
APE, although within a historic alignment dating to
at least 1935, is continuously upgraded and repaired,
undermining its integrity of workmanship and
materials and leaving little that remains of the
original construction plans and techniques. Field
mitigation efforts would yield no additional
information. Further research on the road would
likely reveal numerous fascinating stories about the
people who lived along the San Pedro River, but
this research would generally be archival in nature.

Photo 14. Overview of River Road (AZ BB:6:239 [ASM])

SITE LocATion: Within the APE, the roadway is
located on the east side of the San Pedro River,
directly adjacent to the distal edge of the piedmont
that emanates from the Galiuro Mountains to the

RESEARCH POTENTIAL/NATIONAL REGISTER STATUS:
AZ BB:6:239 (ASM) is a significant resource in the
study of commerce and transportation (Research
Theme No. 10) within the San Pedro River valley.
However, this pardon of River Road is a non-
contribudng element of the resource, and the
recording of the road has exhausted its research
potential. This portion of AZ BB:6:239 (ASM) is
therefore recommended as ineligible for inclusion
in the National Register of Historic Places under
Criteria A, B, C, or D. Other pardons of River
Road may retain their historical integrity and thus
their eligibility for inclusion in the NRHP.

Survey ofl,056Acre5near SanManueL Pima] County; Arizona
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a late nineteenth and twentieth century homestead
and ranch located directly south of the intersection
of this two-track road and River Road.

CULTURAL AFFILIATION: Euroamerican

SITE PERIOD: Historic (pre-1935)

SITE TYPE: Transportation corridor

SITE INTEGRITY: The portion of Clark Wash Road in
t he  APE,  a l d i ough  wi t h i n  a  h i s t or i c  a l i gnment
dating to at least 1935, is continuously upgraded and
repaired and, therefore, lacks integrity of
workmanship and materials, with little remaining of
the original construction plans and techniques. Field
mit igat ion efforts  would contr ibute no addi t ional
informat ion to our  cur rent  unders tanding of the
site.

SITE DESCRIPTION: Site AZ BB:6:240 (ASM)
(Figure 21) i s  an in-use ,  cont inuously upgraded
two-track dirt  road that  t ravels up Clark Wash,  a
large wash that  empties into the San Pedro River
near San Manuel, Arizona. The roadway begins on
the  wes t  a t  t he  i n t e r sect i on  of River  Road (AZ
BB:6:239 [ASlV[]), weaves its way eastward through
Clark Wash for approximately 2 km, and ends at a
circular feature that may be a stock tank or a small
quarry. (This feature was not visited by WestLand
staff as i t  is  located outside of the APE, but  i t  is
clearly visible on aerial photographs.) The earliest
evidence of this road is on a 1935 aerial photograph
of the APE (Fairchild Aerial Photographic
Collection courtesy of AZGS), and it remains in use
to this day.

SITE LOCATION: The road t raverses  the  bot tom of
Clark W/ash, an extremely braided wash that empties
out of the bajada emanating from the south side of
the  Gal iuro Mountains ,  and crosses  the  bra ided
channel of Clark Wash numerous times.

RESEARCH POTENTIAL/NATIONAL REGISTER STATUS:
It is unknown who originally constructed the Clark
Wash Road and for what purpose,  however,  a safe
guess is that it was related to cattle ranching in the
area. As the Fairchild collection 1935 aerial
photograph and the USGS 7.5 ' topographic maps
of the area demonstrate, unimproved dirt roads are
a common feature of the lower Galiuro Mountains
bajada landscape.  This part icular road segment is
not  s igni fi cant  and  would  not  cont r ibute  t o our
understanding of unimproved roadways related to
hi s tor ic per iod mining and cade  ranching in  the
a r e a .  Fu t u r e  r e s e a r ch  on  t he  r oa dwa y wi l l  not
con t r i b u t e  t o  ou r  u n d e r s t a n d i n g of  a n y of  t h e
themes outl ined in the SHPO historic contexts on
historic trails in Arizona Stein 1994). The recording
of this road as part of this survey has exhausted its
r e sea rch  pot en t i a l ,  and  AZ BB:6 :240  (ASM)  i s
recommended as inelllgfiblc for  inclus ion in  the
National Register of Historic Places under
Criteria A, B, C, or D.

SITE CONDIT1ON: The road shows evidence of recent
blading,  and any original  road features have been
modi fi ed  over  years  of cont inuous  upkeep.  The
road is  located on Arizona State Trust  Land,  and
the lessee of the land,  l ikely a local  stockman, is
responsible for maintaining the road.

FEATURES: The roadbed itself is a 10-ft-wide dirt
road cut into die native rocky and gravelly substrate
of Clark Wash. No road features were identified in
the APE.

ART11=AcTs~ No historic artifacts relating to the
road's construction or use were present.

SITE INTERPRETATION' This road served to connect
the historic River Road (AZ BB:6:239 [ASMD with
an unidentified feature, likely a stock tank, located
outside of the current APE. The date of
construction is prior to 1935. Clark Wash Road is
likely related to Clark Ranch (AZ BB:6:234 [Asl\/ID,

Survey 0/1,056Acre5 near San MauueL Pima] County; Anizonz
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CULTURAL AtF11.1AT1on: Euroamer ican

SITE PERIOD: Historic (pre-1955)

SITE TYPE: Electrical power transmission line

The source of  the power that supplies this  l ine is
unknown a t  th i s  t ime ,  bu t  i t  l i k e ly  connec ts  to  one
of  the la rge transmission l ines that transport current
f rom  the  nu m erou s  hyd ro-e l e c t r i c  d a m s  in  c ent r a l
a n d  n o r t h e r n  A r i z o n a .  T h e  f o l l o w i n g  i s  a  b r i e f
s u m m a r y  o f  t h e  h i s t o r y  o f  A P S ,  t a k e n  f r o m
W W W . A P S . C o m.

SITE DEscR1pT1on: S i te A Z BB:6 :241 (AS M )
( F z l g u r c -22 ) i s  a n  i n - u s e  A r i z o n a  P u b l i c  S e r v i c e
12.5-kV electr ica l  power transmission l ine that dates
f rom  the  m id - twent i e th  c entu ry .  The  t r a nsm is s ion
l ine  serves  customers  in the  v ic ini ty  of  San Manuel ,
A r i zo n a .  T h e  p o r t i o n  o f  t h e  l i n e  w i th i n  th e  AP E
cons i s ts  of  approx ima te ly  20  T- f r ame  power  pole s
( P h o t o 1 5 ) .  T h r e e  i n d i v i d u a l  e l e c t r i c a l  l i n e s  a n d
the i r  a ssoc ia ted  ceramic  conductors  a re  present  on
the  T-f rame poles .  The  da te  of  cons truc t ion of  the
power l ine  is  pr ior  to 1955,  a s  an aer ia l  photo taken
in tha t year  c lear ly  shows i t  in place .  The associa ted
a c c e s s  r o a d  a n d  c o n s t r u c t i o n  e a s e m e n t  s w a t h
d e m o n s t r a t e  l i t t l e  v e g e t a t i v e  g r o w th  i n  t h e  1 9 5 5
photo,  possibly indicating that the l ine was of  recent
cons truc t ion.  The  ea r ly  1950s  da te  of  cons truc t ion
w ou ld  c o r r e l a t e  w i th  the  l a r g e  boom  in  e l e c t r i c a l
p o w e r  l i n e  c o n s t r u c t i o n  i n  t h e  p o s t - W W I I  e r a
(ACRE 2006) .

Ar i zona  Pu b l i c  Se rv i c e  wa s  born  in  1886  a s
t h e  P h o e n i x  I l l u m i n a t i n g  G a s  &  E l e c t r i c
L igh t  C o . ,  p rov id ing  e l e c t r i c i t y  a nd  na tu r a l
ga s  to  the  then-sma l l  f a rm ing  communi ty  of
Phoe n ix .  B y  1 9 0 6 ,  the  c om pa ny  ha d  j o ine d
with other small  u ti l i ty  companies that served
v a r i ou s  ne i g hbo r hood s  o f  th e  c i t y  t o  f o r m
Pacif ic  Gas and Electr ic  of  Phoenix .

As fa rming in the Sa l t  R iver  va l ley  expanded,
PG&E of  Phoenix  acqu ired  add i t iona l  u t i l i ty
com pa n i e s  a nd  bec a m e  the  C ent r a l  Ar i zona
L i g h t  a n d  P o w e r  C o m p a n y .  B y  t h e  m i d -
1930s, another regiona l utility, Ar izona
Edison Inc. , consol ida ted m o s t  o f  t h e
r em a in ing  sm a l l  g a s  a nd  e l e c t r i c  com pa n ie s
o f  c e n t r a l  a n d  s o u t h e r n  A r i z o n a .  I n  1 9 5 2 ,
t h e s e  t w o  u t i l i t i e s  m e r g e d  w i t h  N o r t h e r n
A r i z o n a  L i g h t  a n d  P o w e r  t o  f o r m  A r i z o n a
P u b l i c  S e r v i c e ,  w h i c h  p r o v i d e d  p o w e r  f o r
Ar izona 's  phenomena l  post-war  boom.

T h e  c o n s t r u c t i o n  o f  t h e  1 2 . 5 - k V  A P S  t r a n s -
mission l ine pr ior to 1955 predated cu ltura l  resource
m a na g e m e n t  r e g u l a t i ons  a nd  l a w s .  As  a  r e s u l t ,  I r
c rosse s  seve ra l  l a rge  cu l tu ra l  r e sou rce  s i te s  w i th in
the  APE.  S i tes  tha t  may  have  been impacted  by  the
t r a nsm is s ion  l ine  inc lu de  AZ  BB : 6 : 1 l0  (ASM) ,  AZ
BB:6 :235 l A s t ) , a nd A Z BB:6 :238 (ASM)-
D i s tu r ba nc e  to  th e  s i t e s  o c c u r r e d  i n  th e  f o r m  o f
transmission pole insta l la tion and blading of  a  r ight-
of -way road to access and mainta in the poles .

SITE LocAT1on: The portion of the transmission line
in the APE begins a t a  modern e lectr ica l  sub-sta tion
within the  San Manue l  Plant S i te  and continues  in a
nor thea s t  d i r ec t ion a c ross  the  San Pedro R ive r .  At
t h i s  p o i n t ,  i t  s p l i t s  i n t o  t w o  l i n e s ,  o n e  t r a v e l i n g
s ou th  d ow n  the  r i v e r ,  the  o the r  g o ing  no r th .  T he
p o w e r  l i n e  s u p p l i e s  r u r a l  c u s t o m e r s  a l o n g  t h i s
stretch of  the San Pedro River .

Photo 15. Historic APS transmission line, AZ BB:6:241 (ASM)

SITE CONDITION: The transmiss ion l ine is  s t i l l  in use
a nd  i s  i n  e x c e l l e n t  c ond i t i on .  T he  T - f r a r ne  po l e s

Survey ofL 056Ac1es near San ManueL P8121 County Arizona
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appear to be original, but some of the poles have
likely been replaced over the years due to storm and
other damage.

FEATURES: The only features present in the APE are
the  T-frame poles  and a  10-ft -wide  unimproved
access road.

ARTs=AcTs: No historic period artifacts were noted
in direct association with the transmission line.

SITE INTERPRETATION: The trfmsinission line was
const ructed somet ime pr ior  to 1955 by APS and
suppl ied elect r ical  power to customers along the
San Pedro River  in  the  vi cin i ty of San Manuel ,
Arizona.

SITE INTEGRITY: AZ BB:6:241 lAs t )  i s  an  act ive
and continuously maintained electrical power
de l ivery s t ructure  and re t a ins n o  i n t e gr i t y of
construction or materials.

RESEARCH POTENTIAL/NATIONAL REGISTER STATUS:
WestLand has been given no indication that the site
i s  re la ted to events  or  peoples  that  have made a
significant contribution to the broad patterns of our
his tory.  In addi t ion,  the  const r ict ion techniques
used for  the  power  l ine  are  s imi lar  to numerous
other  power  l i nes  i n  t he  wes t e rn  Uni t ed  St a t es
( ACRE 2006) .  The  r ecor d i ng of  AZ BB:6 :2 -41
lAst) has exhausted its research potential,  and the
s i te  i s  therefore  recommended as ilwlllgrilrle for
inclusion in the National Register of Historic Places
under Criteria A, B, C, or D.

SurveyofL056Ac1es near San ManueL Pima] Colmqyg Arizona
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CONCLUSIONS AND RECOMMENDATIONS The survey was performed in antrcipadon of
the construction of an aboveground electrical power
transmission line by Southwest Translmssron
Cooperative, Inc. The specific transmission line
construction plans are not finalized, therefore,
\VestLand Resources, Inc., is unable to make
recommendations for specific treatments of the
NRHP-ehgrble sites at this tune. Once these plans
are known, \'WestLand can prepare impact
assessment and recommend treatments to mitigate
the impacts the pro]ect will have on the affected
sltes.

The Class III cultural resources survq of

>056 ac conducted along the San Pedro River near

San Manuel, Arizona, resulted in the recording of

thirteen archaeological sites.

The National Register of Historic Places

eligibility recommendations for diesel sites are listed

biz* 14. This high density of prehistoric and

historic sites IS a common occurrence along the ban

Pedro River, an important river in body prehistoric

and historic times.

ASM Site Number Land Status

Table 14. NRHP eggjbiligyjecommendations

Age/Cultural
Aftiliatiun

Site Type
NRHP

Eligibility SHP() Concurrence

z BB:6:109 lim, PrivAte
Hfxbltation

.lgnc Llltunil

LMYC FOIIYIAUVC,

§.1Lido

Contributing
under D

xi BB:6:110 la>m, PrivAte
HAb1tAUOH

Agf1c1.11FllIIAl

Late Formative,

5.1L1do

Contnbuung
under D

Although pre\ 1ous1\
recorded by CD X in
1991. the site was not
evaluated at that tune.

Although prev1ou,ly
recorded by CD -\ in
1991. the site was not
ev41u.1ted At that Mme.

oz B8:6:231 <A>m; Llmlted .mm Ni

¢1gncuLltura1
Newly recorded site

oz BB:6:232 AbM Limited actlvltv Nevvlv recorded site

oz BB:6.233 (ASM)

-\r1zon¢1 bt4te Trust
Land

-\nzon.1 state Tnlst
Lind

irlzonx State Trust
Land

L1II11tcd ¢ict1v1t} Newly recorded slte

AZ BB:6:234 Abs\[
C1.u:k Ranch)

Prlvate Ranch .ind farm I\1ewh recorded slte

AZ BB:6:235 a>m Pilvdtc RAnch or ram Newly recorded site

oz BB:6:236 (ASM Private igrlc Lxltural Newly recorded site

AZ BB:6:237 (-\bl\I) Pf1V¢lt€ Agricultural

Late Formative,

Nam e American

Formative .

Name "\fD@f1cdH

Formafrw e.

Native American

Hlstorlc (bunt ca.

late 18005

Hlstoric (built ca

1890 1935)

Late Formative,

Native American

Formative _

Native American

Contributing
under D

C,o1m:1butmg
under D

Contributing
under D

Contnbuung
under C 84 D

Conmbuung
under C 8: D

Contrlbudng
under D

Conmbuung
under D

Newly recorded slte

z 88162238 (as) Pin ate

Prehxstonc
habltatlon_

hxstonc refuse
pale

L.1te Format e.
b41.xdo and 19205
El1i.'odfD€f1cd1'1

Contributing
under D

News recorded site

oz BB:6:239 »\SI\[)
ban Pedro River

Road

Tran sportatlon

corridor

HI torlc (co.
1878 1935),

EllIod.I'I]€f1cd.1'1
Not eligible New1§ recorded slte

N at eligible Newly recorded sltez BB:6:240 (Asl\I)
Cheek \iv 4th Road

XZ BB:6:241 3§M
l~\pb Power Line)

Tuverses State

Trust Md prix 4te

Lind but ac m.1in
Mined b> P1n41 Co.

r1zon4 Snare Trust

Lind
Pro Ate wxthm the

PE

T1'<l1'1SPO1'tdUO1']

comd r

Elcctflcdl power

ffA1'1S1'1'11SS10f1 line

Hlstorxc co. A.D,
1878 1935)

Hlbtoflc co. Cdfk
19505)

Not e11g_1b1e Newly recorded site

\'s€sILand Resourws Inc,
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WestLand Resources, Inc., recommends
avoidance of the National Register of Historic
Places-eligible properties. If avoidance of these
properties is not possible, the implementation of a
testing plan, data recovery plan, or both for each
eligible property is recommended.

The floodplain pardon of the APE contains a
high density of thick vegetative growth and was not
completely surveyed. We recommend that any
ground-disturbing activities in this portion of the
APE be monitored by a qualified archaeologist for
hidden and/or buried cultural features.

Survey ofl,056Acres near San Mau urL Plhal Count Arizona
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Exhibit G

AVAILABILITY OF THE PROJECT AREA TO THE PUBLIC
FOR RECREATIONAL PURPOSES

The proposed transmission line does not cross or come into contact with formally designated parks or
recreation areas. The majority of the project area (the area west of River Road) is owned by BHP Copper,
Inc., and is fenced and closed to recreational uses. Limited unauthorized recreational use associated with
all-terrain vehicles may occur on existing Southwest Transmission Cooperative, Inc., l15-kV
transmission line access roads in the western foothills of the Galiuro Mountains. Bureau of Land
Management (BLM) and Arizona State Land Department (ASLD) lands east of River Road in the Galiuro
Mountains are accessible via existing dirt roads. The nearest formally designated land is the Galiuro
Wilderness, located approximately 5 miles east of the project area. The major access points to the Galiuro
Wilderness are on the east and south sides of the Galiuro Mountains and include the Deer Creek Trailhead
at the end of Forest Road (FR) 253 off the Aravaipa Road and the Redfield Canyon Trailhead at the end
of FR 691 through Muleshoe Ranch Preserve. Motorized and mechanized vehicles and equipment,
including mountain bikes, are not permitted in Galiuro Wilderness.

The project would have no impact to the recreational opportunities offered by BLM and ASLD lands in
the Galiuro Mountains. Access to the Galiuro Wilderness would not be affected by project activities.



Exhibit H

DEPICTION OF THE TRANSMISSION LINE STRUCTURE
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Exhibit H-1 | 230-kV Transmission line monopole structure detail.
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Exhibit I

EXISTING PLANS FOR THE PROJECT AREA

Existing plans for the project area are summarized in the Environmental Assessment (Exhibit B) and are
compatible with the proposed project. The Proposed Action is subject to the Bureau of Land Management
(BLM) Final Sanford Resource Management Plan and Environmental Impact Statement (RMP/FEIS). It
has been reviewed for conformance to the land use plan terns and conditions as required by 43 Code of
Federal Regulations 1610.5, BLM Manual § 1617.3. The Proposed Action is in conformance with the
RMP/EIS, which states, "Land Use Authorizations Rights-of-way, leases and permits will be considered
on a case-by-case basis, in accordance with the decisions of this Resource Management Plan." The BLM
parcel in question has been identified for retention per land tenure decisions in the RMP/FEIS.

For development plans in unincorporated Pinal County, the Pima] County Comprehensive Plan (approved
in February 2007 and made available for public review in July 2008), was reviewed. The project would
adhere to all land use plans and requirements of Pina] County.



ExhibitJ

NOISE, RADIO, AND TELEVISION INTERFERENCE

Noise

Much of the project area is uninhabited, however, transportation, mining, and energy infrastructure
development is present. For the Maj rarity of the area, populations immediately adjacent to the proposed
transmission line would be classified as Rural (undeveloped), with a population density of less than 20
people per square mile. San Manuel, located immediately south of the existing San Manuel Substation at
the southwest end of the project area, is considered Low Density Residential, with 1 to 4 dwelling units
per acre.

Sources of noise along the proposed project alignment primarily relate to transportation sources and
include local access along nearby South Redington and South River roads and limited noise from the San
Manuel Arizona Railroad. Residential noise would also contribute to noise levels near the project area.

Sensitive noise receptors, such as churches or schools, are not located directly within the project
alignment but are present in San Manuel, approximately 0.5 mile southwest of the project area. Some
level of noise would result from transmission line construction, operation, and maintenance. During
construction, equipment used for clearing and grading (access roads and structure sites), assembly and
erection of structures, wire pulling and splicing, and rehabilitation activities would generate noise. Noise
from construction activities would be audible, particularly to the closest residents in San Manuel, This
construction noise, however, would not be considered a major impact because construction would occur
during daytime hours when tolerance to noise is higher and noise is likely to be considered only a
nuisance. Also, construction noise would be temporary, lasting only a few days at a time in any one
location. Long-term noise impacts from transmission line and substation operation and maintenance
activities are expected to be minimal.

Radi o

Radio interference is most likely to affect the amplification modulation (AM) broadcast band, frequency
modulation (FM) radio is rarely affected by transmission lines. Only AM receivers located immediately
adjacent to the transmission line have the potential to be affected by radio interference. The only
residences in the vicinity of the proposed project alignment are in San Manuel, which is located
approximately 0.5 mile southwest of the project area. Because the proposed transmission line would be
sited in the vicinity of two Arizona Public Service (APS) 115-kV transmission lines, additional radio
interference as a result of project implementation is expected to be minimal.

Television

Interference with traditional television reception from the transmission line's corona effects may occur
during periods of bad weather, but is usually only a concern for transmission lines of 345 kV or greater
and only for receivers within 500 feet of the line. Because the proposed transmission line would be sited
in the vicinity of two APS 115-kV transmission lines, additional radio interference is expected to be
minimal.



Electric and Magnetic Fields

It is general practice to consider both electric and magnetic field (EMF) values together in assessing the
amount of effect at the outer edge of a transmission line right-of-way. In the San Manuel project area, the
existing sources of EMF exposure are the Apache to Hayden 115-kV transmission line and the two APS
ll5-kv lines. EMF originating at the existing San Manuel Substation is expected to be minimal. EMF
values associated with this project are expected to be typical of EMF levels for a 230-kV transmission
line.



Exhibit K

SPECIAL FACTORS

This section contains materials used in the agency and public scoping process. Federal, state, and local
agencies and tribes were engaged in the initial stages of the environmental analysis for the project to
solicit input and comments. The public was informed of the project at an open house held in San Manuel
on March 10, 2009.

Agency scoping involved sending out informational letters and requests for input to appropriate land
management and resource management agencies. Tribal coordination and consultation involved sending
out informational letters and requests for input to relevant or interested Native American tribes.
In addition to the informational letter, Peter Steere, Toho ro O'odham Nation, requested and was sent a
hard copy of the archaeological survey report completed for the project. In all, seven tribes and 17 land
and resource management agencies were sent infonnation. Public scoping involved sending open house
invitations to individuals living near the proposed project. The agency and public mailing lists are
provided in Exhibit K-l. The agency scoping letter is included in Exhibit K-2, and the public open house
invitation is included in K-3. The public open house sign-in sheet and information presented at the open
house are provided in K-4 and K-5, respectively. The open house comment form is provided in K-6.
Scoping response letters and phone logs are provided in Exhibit K-3.



Exhibit K-1

AGENCY AND PUBLIC MAILING LISTS



SWTC SAN MANUEL INTERCONNECT AGENCY/TRIBAL MAILING LIST 01/17/08

AGENCY

Steve Spangle
Field Supervisor
U.S. Fish and Wildlife Service
2321 W. Royal Palm Road, Suite 103
Phoenix, Arizona 8502 l

James McGinnis
Manager Arizona Native Plant Law
Arizona Department of Agriculture
Plant Services Division
1688 W. Adams
Phoenix, Arizona 85007

Michael Somerville
State Conservationist
Arizona Natural Resource Conservation Service
State Headquarters
3003 N. Central Ave., Suite 800
Phoenix, AZ 85012-2945

JoAnne Medley
Compliance Specialist/Archaeologist
State Historic Preservation Office
Arizona State Parks
1300 W. Washington
Phoenix, AZ 85007

Bob Broscheid
Arizona Game & Fish Department
Habitat Branch - Project Evaluation Program
2221 W. Greenway Rd
Phoenix, AZ 85023

Stephen A. Owens
Arizona Department of Environmental Quality
Mailcode: R1000T
400 W Congress Suite 433
Tucson, Arizona 85701

Marybeth McCormack, Administrative Manager
Penal County
Development Services
P.O. BOX 2167
Florence, AZ 85232

Sheri Chuff
Penal County Clerk of the Board
P.O. Box 827
Florence, Arizona 85232

Right-of-way Manager
Real Estate Division
Arizona State Land Department
1616 W. Adams
Phoenix, AZ 85007

Gordon Taylor
Asset Management
Planning Section
Arizona State Land Department
1616 W. Adams
Phoenix, AZ 85007

Shela McFarlin
Bureau of Land Management
Tucson Field Office
300 W. Congress
Tucson, AZ 85701

Cindy Lester
US Army Corps of Engineers
Los Angeles District Phoenix Office
3636 N. Central Avenue Suite 760
Phoenix, AZ 85012-1936

Mark Winkleman
Commissioner
AZ State Land Department
1616 W. Adams
Phoenix, AZ 85007
Mr. David Harlow
U.S. Fish & Wildlife Service
AZ Ecological Services Office
2321 W. Royal Palm Rd., Ste.l03
Phoenix, AZ 85021-495 l

Dennis Rankin
USDA Rural Utilities Service
Mail Stop 1571, Room 2237-S
1400 Independence Avenue, SW
Washington, DC 20250

Ms. Sabra Schwartz
AZ Game & Fish Department
Heritage Database Mgmt.
2222 W. Greenway Road
Phoenix, AZ 85023

P :\13000- I3999\13793_San Manuel Interconnect\Report\CEC
Application_l 10608\Unformatted\Exhibits\Exhibit K- 1 .doc

Application\13793_Formatted_CEC



Mr. James Garrison
State Historic Preservation Officer
1300 W. Washington
Phoenix, AZ 85007

TRIBAL

Elaine Peters, Director
Ak-Chin Him Dak Eco Museum & Archives
47685 N. Eco Museum Rd.
Maricopa, Arizona 85239

Amalia A.M. Reyes
Language and Culture Preservation Specialist
Pascua Yaqui Tribe
7474 S. Camino dh Oeste
Tucson, AZ 85746

Leigh Kuwanwisiwma
Hopi Cultural Preservation Office
PO Box 123
Kykotsmovi, AZ 86039

Barnaby V. Lewis, Cultural Resource Specialist
Gila River Indian Community
Cultural Resources Management Program
PO Box 2140
Sacaton, AZ 85247

Vernelda J. Grant, Tribal Archaeologist/Director
Historic Preservation & Archaeology Department
San Carlos Apache Tribe
PO Box 0
San Carlos, Arizona 85550

Peter Steere, Program Manager
Cultural Affairs Department
Toho ro O'odham Nation
PO Box 837
Sells, Arizona 85634

John Welch, Ph.D.
Tribal Historic Preservation Officer
White Mountain Apache Tribe Historic
Preservation Office
PO Box 507
Fort Apache, Arizona 85926

P:\13000-13999\13793__an Manuel Interconnect\Report\CEC
Application_110608\Unfonnatted\Exhibits\Exhibit K-1 .doc

Applicati0n\l3793_Formatted_CEC



Public Mailing Lists
Businesses

TITLE
Desert Dreams Physical Therapy
Dales Auto Collison Center
Best Auto Supply
San Manuel Lodge
San Manuel Chamber of Commerce
3 G Financial Services LLC
San Manuel Miner
DM Federal Credit Union
San Manuel Barber Shop
Salt N Pepper #3 LLC
OCCUPANT
Elks Loge
Your Broker Connection
Radio Shack
State Division of Motor Vehicles
RESIDENT
RESIDENT
Tircom Real Estate

TITLE2 ADDRESSL
23 S MCNAB PKWY
140 W 8TH AVE
129 W 8TH AVE
666 W 8TH AVE
130 N REDINGTON RD STE T
147 W BTH AVE
139 W 8TH AVE
141 W 8TH AVE
145 W BTH AVE
110 N REDINGTON RD
114 N REDINGTON RD
143 W 8TH AVE
130 N REDINGTON RD STE E
137 W 8TH AVE
190 N REDINGTON RD
18 S MCNAB PKWY UNIT A
20 S MCNAB PKWY UNIT B
22 S MCNAB PKWY

CITY
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

ST
Az
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
Az
Az
AZ

ZIP ZIP4
85631 1156
85631 1117
85631 1116
85631 1118
85631 1160
85631 1116
85631 1116
85631 1116
85631 1116
85631 1129
85631 1129
85631 1116
85631 1161
85631 1116
85631 1129
85631 1113
85631 1113
85631 1113



Public Mailing Lists
Property Owners

TITLE
Sun Life Family Health Center Inc
Dale Cline
San Manuel Lodge 2007 BPOE
Western American Lodging LLC
San Manuel Lodge 2007 BPOE
Salt N Pepper #3 LLC
FISERV ITS & CO FBO JERRY QUICK
BHP Copper Inc
RAVENCREST THREE LLC
NANCIE ROTHERHAM
PAUL MERTEN
MORRIS AND LINDA MILLS
WALTER AND CHRISTA EICHER
SHOW LOW ACQUISITION CO

TITLE2 ADDRESSL
PO Box L
205 E WEBB DR
129 W 8TH AVE
666 W 8TH AVE
P.O. Box 3
110 N REDINGTON RD
pa Box 173859
PO Box M
2681 SE RIVER ROAD
20 S MCNAB PKWY UNIT B
22 S MCNAB PKWY
9971 n. CALLE SOLANO
420 STEPHENS AVE
1501 BELVEDERRE RD

CITY
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
DENVER
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
TUCSON
MISSOULA
WEST PALM BEACH

ST
Az
AZ
AZ
AZ
AZ
AZ
CO
AZ
AZ
As
AZ
AZ
MT
FL

ZIP ZIP4
85631
85631
85631 1116
85631
85631
85631 1129
80217
85631
85631 1113
85631 1113
85631 1113
85737
59801
33406
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Public Mailing Lists

San Manuel

TITLE ADDRESS CITY STATE ZIP S T A T U S

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

PO BOX 1
PO BOX 3
PO BOX 4
PO BOX 6
PO BOX 8
PO BOX g
PO BOX 11
PO BOX 12
PO BOX 13
PO BOX 14
PO BOX 21
PO BOX 23
PO BOX 24
PO BOX 26
PO BOX 28
PO BOX 30
PO BOX 33
PO BOX 34
PO BOX 35
PO BOX 37
PO BOX 39
PO BOX 42
PO BOX 43
PO BOX 44
PO BOX 52
PO BOX 53
PO BOX 54
PO BOX 55
PO BOX 56
PO BOX 57
PO BOX 58
PO BOX 59
PO BOX 60
PO BOX 62
PO BOX 64
PO BOX 65
PO BOX 66
PO BOX 72
PO BOX 73
PO BOX 74
PO BOX 75
PO BOX 81
PO BOX 82
PO BOX 83
PO BOX 86
PO BOX 87
PO BOX 91
PO BOX 94
PO BOX 96
PO BOX 98

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ

85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631 RetUrned

85631
85631
85631
85631
85631 Reruned

85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631



Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

PO BOX 101
PO BOX 102
PO BOX 103
PO BOX 104
PO BOX 105
PO BOX 111
PO BOX 112
PO BOX 113
PO BOX 114
PO BOX 115
PO BOX 117
PO BOX 119
PO BOX 120
PO BOX J
PO BOX 121
PO BOX 122
PO BOX 123
PO BOX 124
PO BOX 126
PO BOX 132
PO BOX 133
PO BOX 134
PO BOX 141
PO BOX 143
PO BOX 146
PO BOX 148
PO BOX 151
PO BOX 155
PO BOX 157
PO BOX 163
PO BOX 164
PO BOX 165
PO BOX 172
PO BOX 173
PO BOX 174
PO BOX 175
PO BOX 176
PO BOX 177
PO BOX 178
PO BOX L
PO BOX 401
PO BOX 405
PO BOX 412
PO BOX 413
PO BOX 416
PO BOX 425
PO BOX 426
PO BOX 427
PO BOX 432
PO BOX 441
PO BOX 444

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ

85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631



Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

PO BOX 446
PO BOX 447
PO BOX 452
PO BOX 453
PO BOX 456
PO BOX 457
PO BOX 461
PO BOX 465
PO BOX 471
PO BOX 473
PO BOX 474
PO BOX 485
PO BOX 487
PO BOX 491
PO BOX 504
PO BOX 511
PO BOX 514
PO BOX 515
PO BOX 551
PO BOX 558
PO BOX 561
PO BOX 564
PO BOX 565
PO BOX 571
PO BOX 572
PO BOX 574
PO BOX 575
PO BOX 591
PO BOX 604
PO BOX 605
PO BOX 607
PO BOX 608
PO BOX 610
PO BOX 616
PO BOX 621
PO BOX 624
PO BOX 625
PO BOX 631
PO BOX 634
PO BOX 642
PO BOX 644
PO BOX 651
PO BOX 653
PO BOX 659
PO BOX 661
PO BOX 662
PO BOX 667
PO BOX 671
PO BOX 672
PO BOX 674
PO BOX 675

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
Az
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ

85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631



Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

PO BOX 678
PO BOX 679
PO BOX 682
PO BOX 683
PO BOX 685
PO BOX 702
PO BOX 703
PO BOX 704
PO BOX 705
PO BOX 711
PO BOX 713
PO BOX 715
PO BOX 721
PO BOX 722
PO BOX 723
PO BOX 724
PO BOX 725
PO BOX 727
PO BOX 731
PO BOX 732
PO BOX 733
PO BOX 734
PO BOX 735
PO BOX 736
PO BOX 741
PO BOX 742
PO BOX 743
PO BOX 744
PO BOX 745
PO BOX 746
PO BOX 751
PO BOX 752
PO BOX 753
PO BOX 754
PO BOX 755
PO BOX 756
PO BOX 758
PO BOX 761
PO BOX 762
PO BOX 763
PO BOX 765
PO BOX 766
PO BOX 771
PO BOX 773
PO BOX 774
PO BOX 775
PO BOX 781
PO BOX 784
PO BOX 786
PO BOX 791
PO BOX 792

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
As
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
Az
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ

85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631



Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

PO BOX 793
PO BOX 794
PO BOX 795
PO BOX 796
PO BOX 801
PO BOX 802
PO BOX 804
PO BOX 805
PO BOX 806
PO BOX 811
PO BOX 812
PO BOX 813
PO BOX 815
PO BOX 816
PO BOX 821
PO BOX 822
PO BOX 824
PO BOX 825
PO BOX 826
PO BOX 834
PO BOX 835
PO BOX 836
PO BOX 842
PO BOX 843
PO BOX 844
PO BOX 846
PO BOX 851
PO BOX 852
PO BOX 856
PO BOX 861
PO BOX 863
PO BOX 864
PO BOX 872
PO BOX 873
PO BOX 874
PO BOX 875
PO BOX 876
440 s AVENUE A
420 S AVENUE A
470 S AVENUE A
101 W AVENUE G
400 S AVENUE A
510 S AVENUE A
550 S AVENUE A
570 S AVENUE A
590 S MCNAB PKWY
318 S AVENUE A
319 S AVENUE A
320 S AVENUE A
321 S AVENUE A
326 S AVENUE A

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ

85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631



Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

327 S AVENUE A
328 S AVENUE A
329 S AVENUE A UNIT B
301 S AVENUE A
303 S AVENUE A
307 S AVENUE A
313 S AVENUE A
315 S AVENUE A
316 S AVENUE A
317 S AVENUE A
101 W SAN PEDRO
102 W SAN PEDRO
103 W SAN PEDRO
104 W SAN PEDRO
105 W SAN PEDRO
106 W SAN PEDRO
108 W SAN PEDRO
109 W SAN PEDRO
110 W SAN PEDRO
111 W SAN PEDRO
114 W SAN PEDRO
116 W SAN PEDRO
313 S ALTA VISTA ST
315 S ALTA VISTA ST
316 S ALTA VISTA ST
317 S ALTA VISTA ST
318 S ALTA VISTA ST
319 S ALTA VISTA ST
320 S ALTA VISTA ST
321 S ALTA VISTA ST
322 S ALTA VISTA ST
323 S ALTA VISTA ST
325 S ALTA VISTA ST
326 S ALTA VISTA ST
327 S ALTA VISTA ST
319 S EL CAMINO
320 S EL CAMINO
321 S EL CAMINO
322 S EL CAMINO
325 S EL CAMINO UNIT A
325 S EL CAMINO UNIT B
113 W SAN PEDRO
117 W SAN PEDRO
118 W SAN PEDRO
120 W SAN PEDRO
122 W SAN PEDRO
119 W SAN PEDRO
121 W SAN PEDRO
124 W SAN PEDRO
126 W SAN PEDRO
301 W MAIN ST

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ

85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631



Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

302 W MAIN ST UNIT B
303 W MAIN ST
304 W MAIN ST
305 W MAIN ST
306 W MAIN ST
309 W MAIN ST
311 W MAIN ST
313 W MAIN ST
219 W MAIN ST UNIT B
221 W MAIN ST
605 W 3RD AVE
606 W 3RD AVE
607 W 3RD AVE
608 W 3RD AVE
609 W 3RD AVE
611 W 3RD AVE
612 W 3RD AVE
613 W SRD AVE
614 W 3RD AVE
615 W 3RD AVE
616 W 3RD AVE
617 W 3RD AVE
618 W 3RD AVE
619 W 3RD AVE
620 W 3RD AVE
621 W 3RD AVE
622 W 3RD AVE
623 W SRD AVE
624 W 3RD AVE
625 W 3RD AVE
626 W 3RD AVE
627 W 3RD AVE
629 W 3RD AVE
630 W 3RD AVE
901 W 3RD AVE
902 W 3RD AVE
903 W 3RD AVE
904 W 3RD AVE
905 W 3RD AVE
906 W 3RD AVE
907 W 3RD AVE
908 W 3RD AVE
909 W 3RD AVE
910 W SRD AVE
911 W 3RD AVE
912 W 3RD AVE
913W 3RD AVE
914 W 3RD AVE
915 W 3RD AVE
916 W 3RD AVE
917 W 3RD AVE

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
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Public Mailing Lists
San Manuel
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918 W SRD AVE
919 W SRD AVE
920 W SRD AVE
921 W SRD AVE
922 W 3RD AVE
923 W 3RD AVE
924 W 3RD AVE
925 W 3RD AVE
926 W 3RD AVE
927 W 3RD AVE
928 W 3RD AVE
929 W SRD AVE
930 W 3RD AVE
931 W 3RD AVE
932 W 3RD AVE
1002 W 3RD AVE
1003 W 3RD AVE
1004 W 3RD AVE
1005 W 3RD AVE
1006 W 3RD AVE
1007 W 3RD AVE
1008 W 3RD AVE
1009 W 3RD AVE
1010 W 3RD AVE
1011 W 3RD AVE
1014 W 3RD AVE
1015 W 3RD AVE
1016 W 3RD AVE
1017 W 3RD AVE
1018 W 3RD AVE
1019 W 3RD AVE
1020 W 3RD AVE
1021 W 3RD AVE
1022 W 3RD AVE
1023 W 3RD AVE
1024 W 3RD AVE
1025 W 3RD AVE
1026 W 3RD AVE
1027 W 3RD AVE
1028 W 3RD AVE
1030 W 3RD AVE
1032 W 3RD AVE
1034 W 3RD AVE
1036 W 3RD AVE
1013 W 1ST AVE
1015 W 1ST AVE
1017 W 1ST AVE
1019 W 1ST AVE
1021 W 1ST AVE
1023 W 1ST AVE
1025 W 1ST AVE

SAN MANUEL
SAN MANUEL
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1027 W 1ST AVE
1029 W 1sT AVE
1029 W 3RD AVE
1031 W 3RD AVE
1038 W 3RD AVE
1040 W 3RD AVE
1042 W 3RD AVE
101 N GIFFEN AVE
103 N GIFFEN AVE
105 N GIFFEN AVE
1001 W 1ST AVE
1003 W 1ST AVE
1009 W 1ST AVE
1011 W 1ST AVE
1015 W 2ND AVE
1017 W 2ND AVE
1019 W 2ND AVE
1020 W 2ND AVE
1022 W 2ND AVE
1024 W 2ND AVE
901 W 1ST AVE
903 W 1ST AVE
905 W 1ST AVE
907 W 1ST AVE
909 W 1ST AVE
911 W 1ST AVE
913 W 1ST AVE
915 W 1ST AVE
919 W 1ST AVE
923 W 1ST AVE
927 W 1ST AVE
102 N DOUGLAS AVE
104 N DOUGLAS AVE
106 N DOUGLAS AVE
108 N DOUGLAS AVE
110 N DOUGLAS AVE
112 N DOUGLAS AVE
114 N DOUGLAS AVE
204 N DOUGLAS AVE
206 N DOUGLAS AVE
208 N DOUGLAS AVE
801 W 1sT AVE
803 W 1sT AVE
805 W 1sT AVE
807 W 1sT AVE
809 W 1ST AVE
811 W 1ST AVE
813 W 1ST AVE
815 W 1ST AVE
817 W 1ST AVE
819 W 1ST AVE
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SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
As
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ

85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631



Public Mailing Lists
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821 W 1ST AVE
823 W 1ST AVE
825 W 1ST AVE
101 N PARK PL
103 N PARK PL
106 N PARK PL
107 N PARK PL
108 N PARK PL
109 N PARK PL
110 N PARK PL
111 N PARK PL
112 N PARK PL
113 N PARK PL
114 N PARK PL
115 N PARK PL
626 W PARK PL
628 W PARK PL
630 W PARK PL
101 W MAIN ST
103 W MAIN ST
606 W PARK PL
608 W PARK PL
610 W PARK PL
612 W PARK PL
614 W PARK PL
616 W PARK PL
618 W PARK PL
620 W PARK PL
624 W PARK PL
609 W PARK PL
217 W MAIN ST UNIT A
217 W MAIN ST UNIT B
107 W MAIN ST
605 W 2ND AVE
606 W 2ND AVE
607 W 2ND AVE
608 W 2ND AVE
609 W 2ND AVE
610 W 2ND AVE
611 W 2ND AVE
612 W 2ND AVE
613 W 2ND AVE
614 W 2ND AVE
615 W 2ND AVE
616 W 2ND AVE
617 W 2ND AVE
618 W 2ND AVE
619 W 2ND AVE
620 W 2ND AVE
621 W 2ND AVE
622 W 2ND AVE

SAN MANUEL
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Public Mailing Lists
San Manuel
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623 W 2ND AVE
627 W 2ND AVE
628 W 2ND AVE
629 W 2ND AVE
630 W 2ND AVE
904 W 2ND AVE
906 W 2ND AVE
908 W 2ND AVE
910 W 2ND AVE
912 W 2ND AVE
914 W 2ND AVE
916 W 2ND AVE
918 W 2ND AVE
920 W 2ND AVE
922 W 2ND AVE
924 W 2ND AVE
926 W 2ND AVE
928 W 2ND AVE
930 W 2ND AVE
932 W 2ND AVE
107 N GIFFEN AVE
109 N GIFFEN AVE
111 N GIFFEN AVE
113 N GIFFEN AVE
1002 W 2ND AVE
1008 W 2ND AVE
1010 W 2ND AVE
1012 W 2ND AVE
1014 W 2ND AVE
1016 W 2ND AVE
1018 W 2ND AVE
202 S NICHOLS AVE
204 S NICHOLS AVE
206 S NICHOLS AVE
208 S NICHOLS AVE
210 S NICHOLS AVE
212 S NICHOLS AVE
214 S NICHOLS AVE
220 S NICHOLS AVE
99 S NICHOLS AVE
1017 W WEBB DR
1018 W WEBB DR
1019 W WEBB DR
1020 W WEBB DR
1021 W WEBB DR
1022 W WEBB DR
1023 W WEBB DR
1024 W WEBB DR
1025 W WEBB DR
1026 W WEBB DR
1027 W WEBB DR
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Public Mailing Lists
San Manuel
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1028 W WEBB DR
1029 W WEBB DR
1031 W WEBB DR
1033 W WEBB DR
1034 W WEBB DR
1001 W WEBB DR
1002 W WEBB DR
1003 W WEBB DR
1004 W WEBB DR
1005 W WEBB DR
1006 W WEBB DR
1008 W WEBB DR
1009 W WEBB DR
1010 W WEBB DR
1011 W WEBB DR
1012 W WEBB DR
1013 W WEBB DR
1014 W WEBB DR
1015 W WEBB DR
1016 W WEBB DR
917 W WEBB DR
918 W WEBB DR
919 W WEBB DR
920 W WEBB DR
922 W WEBB DR
923 W WEBB DR
924 W WEBB DR
925 W WEBB DR
926 W WEBB DR
927 W WEBB DR
928 W WEBB DR
930 W WEBB DR
931 W WEBB DR
932 W WEBB DR
901 W WEBB DR
902 W WEBB DR
903 W WEBB DR
904 W WEBB DR
905 W WEBB DR
906 W WEBB DR
907 W WEBB DR
908 W WEBB DR
909 W WEBB DR
910 W WEBB DR
911 W WEBB DR
912 W WEBB DR
914 W WEBB DR
915 W WEBB DR
916 W WEBB DR
621 W WEBB DR
622 W WEBB DR
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623 W WEBB DR
624 W WEBB DR
625 W WEBB DR
627 W WEBB DR
628 W WEBB DR
629 W WEBB DR
630 W WEBB DR
631 W WEBB DR
632 W WEBB DR
633 W WEBB DR
634 W WEBB DR
635 W WEBB DR
636 W WEBB DR
602 W WEBB DR
604 W WEBB DR
606 W WEBB DR
607 W WEBB DR
608 W WEBB DR
609 W WEBB DR
610 W WEBB DR
611 W WEBB DR
612 W WEBB DR
613 W WEBB DR
614 W WEBB DR
615 W WEBB DR
616 W WEBB DR
617 W WEBB DR
618 W WEBB DR
620 W WEBB DR
115 W WEBB DR
116 W WEBB DR
117 W WEBB DR
118 W WEBB DR
120 W WEBB DR
121 W WEBB DR
122 W WEBB DR
123 W WEBB DR
124 W WEBB DR
125 W WEBB DR
126 W WEBB DR
127 W WEBB DR
128 W WEBB DR
101 W WEBB DR
102 W WEBB DR
103 W WEBB DR
104 W WEBB DR
105 W WEBB DR
107 W WEBB DR
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111 W WEBB DR
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Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

112 W WEBB DR
113 W WEBB DR
101 W 4TH AVE
102 W 4TH AVE
103 W 4TH AVE
104 W 4TH AVE
105 W 4TH AVE
106 W 4TH AVE
107 W 4TH AVE
109 W 4TH AVE
110 W 4TH AVE
111 W 4TH AVE
112 W 4TH AVE
113 W 4TH AVE
115 W 4TH AVE
116 W 4TH AVE
117 W 4TH AVE
118 W 4TH AVE
119 W 4TH AVE
120 W 4TH AVE
122 W 4TH AVE
123 W 4TH AVE
124 W 4TH AVE
125 W 4TH AVE
126 W 4TH AVE
127 W 4TH AVE
128 W 4TH AVE
129 W 4TH AVE
130 W 4TH AVE
602 W 4TH AVE
603 W 4TH AVE
604 W 4TH AVE
605 W 4TH AVE
606 W 4TH AVE
607 W 4TH AVE
608 W 4TH AVE
609 W 4TH AVE
610 W 4TH AVE
611 W 4TH AVE
612 W 4TH AVE
613 W 4TH AVE
614 W 4TH AVE
615 W 4TH AVE
617 W 4TH AVE
618 W 4TH AVE
619 W 4TH AVE
620 W 4TH AVE
621 W 4TH AVE
622 W 4TH AVE
623 W 4TH AVE
624 W 4TH AVE

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
Az
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ

85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
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85631
85631
85631
85631
85631
85631
85631
85631



Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

625 W 4TH AVE
626 W 4TH AVE
627 W 4TH AVE
628 W 4TH AVE
629 W 4TH AVE
630 W 4TH AVE
631 W 4TH AVE
632 W 4TH AVE
634 W 4TH AVE
901 W 4TH AVE
902 W 4TH AVE
903 W 4TH AVE
904 W 4TH AVE
905 W 4TH AVE
907 W 4TH AVE
908 W 4TH AVE
909 W 4TH AVE
910 W 4TH AVE
911 W 4TH AVE
912 W 4TH AVE
913 W 4TH AVE
914 W 4TH AVE
917 W 4TH AVE
918 W 4TH AVE
919 W 4TH AVE
920 W 4TH AVE
921 W 4TH AVE
922 W 4TH AVE
923 W 4TH AVE
924 W 4TH AVE
925 W 4TH AVE
926 W 4TH AVE
928 W 4TH AVE
929 W 4TH AVE
930 W 4TH AVE
931 W 4TH AVE
932 W 4TH AVE
917 W 5TH AVE
918 W 5TH AVE
919 W 5TH AVE
920 W 5TH AVE
921 W 5TH AVE
922 W 5TH AVE
923 W 5TH AVE
924 W 5TH AVE
925 W 5TH AVE
927 W 5TH AVE
928 W 5TH AVE
929 W 5TH AVE
930 W 5TH AVE
931 W 5TH AVE

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
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85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
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85631
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85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
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Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

932 W 5TH AVE
901 W 5TH AVE
902 W 5TH AVE
903 W 5TH AVE
904 W 5TH AVE
905 W 5TH AVE
906 W 5TH AVE
907 W 5TH AVE
908 W 5TH AVE
909 W 5TH AVE
910 W 5TH AVE
912 W 5TH AVE
913 W 5TH AVE
915 W 5TH AVE
617 W 5TH AVE
618 W 5TH AVE
619 W 5TH AVE
620 W 5TH AVE
621 W 5TH AVE
622 W 5TH AVE
623 W 5TH AVE
624 W 5TH AVE
626 W 5TH AVE
627 W 5TH AVE
628 W 5TH AVE
629 W 5TH AVE
630 W 5TH AVE
631 W 5TH AVE
602W 5TH AVE
603 W 5TH AVE
604 W 5TH AVE
605 W 5TH AVE
606 W 5TH AVE
607 W 5TH AVE
608 W 5TH AVE
609 W 5TH AVE
610 W 5TH AVE
612 W 5TH AVE
613 W 5TH AVE
614 W 5TH AVE
615 W 5TH AVE
616 W 5TH AVE
106 W 5TH AVE
108 W 5TH AVE
110 W 5TH AVE
114 W 5TH AVE
116 W 5TH AVE
120 W 5TH AVE
122 W 5TH AVE
124 W 5TH AVE
126 W 5TH AVE

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
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AZ
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85631
85631
85631
85631
85631
85631
85631
85631
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85631
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85631
85631
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85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631



Public Mailing Lists
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Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

128 W 5TH AVE
130 W 5TH AVE
131 W 5TH PL
132 W 5TH AVE
133 W 5TH PL
134 W 5TH AVE
136 W 5TH AVE
138 W 5TH AVE
140 W 5TH AVE
142 W 5TH AVE
144 W 5TH AVE
146 W 5TH AVE
148 W 5TH AVE
101 W 5TH PL
103 W 5TH PL
107 W 5TH PL
111 W 5TH PL
113 W 5TH PL
115 W 5TH PL
117 W 5TH PL
119 W 5TH PL
121 W 5TH PL
123 W 5TH PL
125 W 5TH PL
127 W 5TH PL
129 W 5TH PL
217 S AVENUE A
223 S AVENUE A
225 S AVENUE A
227 S AVENUE A
229 S AVENUE A
231 S AVENUE A
233 S AVENUE A
235 S AVENUE A
237 S AVENUE A
241 S AVENUE A
243 S AVENUE A
245 S AVENUE A
247 S AVENUE A
128 S AVENUE A
129 S AVENUE A
130 S AVENUE A
132 S AVENUE A
201 S AVENUE A
202 S AVENUE A
203 S AVENUE A
204 S AVENUE A
205 S AVENUE A
207 S AVENUE A
208 S AVENUE A
209 S AVENUE A

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
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SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
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85631
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85631
85631
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85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631



Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
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Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
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Interested Party
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Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

210 S AVENUE A
211 S AVENUE A
213 S AVENUE A
16 S AVENUE A
17 S AVENUE A
18 S AVENUE A
19 S AVENUE A
20 S AVENUE A
22 S AVENUE A
101 S AVENUE A
102 S AVENUE A
103 S AVENUE A
104 S AVENUE A
105 S AVENUE A
106 S AVENUE A
107 S AVENUE A
109 S AVENUE A
110 S AVENUE A
111 S AVENUE A
112 S AVENUE A
113 S AVENUE A
114 S AVENUE A
115 S AVENUE A
116 S AVENUE A
117 S AVENUE A
118 S AVENUE A
119 S AVENUE A
120 S AVENUE A
122 S AVENUE A
123 S AVENUE A
124 S AVENUE A
126 S AVENUE A
127 S AVENUE A
105 W 6TH AVE
106 W 6TH AVE
107 W 6TH AVE
108 W 6TH AVE
109 W 6TH AVE
110 W 6TH AVE
111 W 6TH AVE
112 W 6TH AVE
113 W 6TH AVE
114 W 6TH AVE
115 W 6TH AVE
117 W 6TH AVE
118 W 6TH AVE
119 W 6TH AVE
120 W 6TH AVE
121 W 6TH AVE
122 W 6TH AVE
123 W 6TH AVE

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
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SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
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AZ
AZ
AZ
AZ
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Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Pal*ty
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

124 W 6TH AVE
125 W 6TH AVE
127 W 6TH AVE
128 W 6TH AVE
129 W 6TH AVE
130 W 6TH AVE
132 W 6TH AVE
133 W 6TH AVE
135 W 6TH AVE
136 W 6TH AVE
137 W 6TH AVE
138 W 6TH AVE
139 W 6TH AVE
140 W 6TH AVE
141 W 6TH AVE
142 W 6TH AVE
143 W 6TH AVE
144 W 6TH AVE
145 W 6TH AVE
146 W 6TH AVE
147 W 6TH AVE
148 W 6TH AVE
149 W 6TH AVE
150 W 6TH AVE
152 W 6TH AVE
154 W 6TH AVE
156 W 6TH AVE
151 W 6TH AVE
158 W 6TH AVE
601 W 6TH AVE
602 W 6TH AVE
603 W 6TH AVE
605 W 6TH AVE
606 W 6TH AVE
607 W 6TH AVE
608 W 6TH AVE
609 W 6TH AVE
610 W 6TH AVE
611 W 6TH AVE
612 W 6TH AVE
613 W 6TH AVE
614 W 6TH AVE
615 W 6TH AVE
616 W 6TH AVE
617 W 6TH AVE
618 W 6TH AVE
619 W 6TH AVE
620 W 6TH AVE
621 W 6TH AVE
622 W 6TH AVE
623 W 6TH AVE

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
AZ
AZ
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AZ
AZ
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85631
85631
85631
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85631
85631
85631
85631
85631
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Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
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Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

624 W 6TH AVE
625 W 6TH AVE
626 W 6TH AVE
627 W 6TH AVE
628 W 6TH AVE
901 W 6TH AVE
902 W 6TH AVE
903 W 6TH AVE
905 W 6TH AVE
906 W 6TH AVE
907 W 6TH AVE
908 W 6TH AVE
909 W 6TH AVE
910 W 6TH AVE
911 W 6TH AVE
912 W 6TH AVE
913 W 6TH AVE
914 W 6TH AVE
915 W 6TH AVE
916 W 6TH AVE
701 N GIFFEN AVE
917 W 6TH AVE
918 W 6TH AVE
919 W 6TH AVE
920 W 6TH AVE
921 W 6TH AVE
922 W 6TH AVE
923 W 6TH AVE
924 W 6TH AVE
925 W 6TH AVE
926 W 6TH AVE
927 W 6TH AVE
930 W 6TH AVE
931 W 6TH AVE
932 W 6TH AVE
401 S MCNAB PKWY
403 S MCNAB PKWY
405 s MCNAB PKWY
407 S MCNAB PKWY
409 S MCNAB PKWY
411 S MCNAB PKWY
415 S MCNAB PKWY
417 S MCNAB PKWY
419 S MCNAB PKWY
501 S MCNAB PKWY
301 S MCNAB PKWY
303 S MCNAB PKWY
305 S MCNAB PKWY
307 S MCNAB PKWY
311 S MCNAB PKWY
313 S MCNAB PKWY

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
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Interested Party
Interested Party
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Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

317 S MCNAB PKWY
319 S MCNAB PKWY
321 S MCNAB PKWY
323 S MCNAB PKWY
325 S MCNAB PKWY
327 S MCNAB PKWY
329 S MCNAB PKWY UNIT B
229 S MCNAB PKWY
231 S MCNAB PKWY
233 S MCNAB PKWY
234 S MCNAB PKWY
235 S MCNAB PKWY
236 S MCNAB PKWY
237 S MCNAB PKWY
239 S MCNAB PKWY
240 S MCNAB PKWY
241 S MCNAB PKWY
242 S MCNAB PKWY
243 S MCNAB PKWY
244 S MCNAB PKWY
246 S MCNAB PKWY
201 S MCNAB PKWY
205 S MCNAB PKWY
209 S MCNAB PKWY
213 S MCNAB PKWY
215 S MCNAB PKWY
217 S MCNAB PKWY
219 S MCNAB PKWY
221 S MCNAB PKWY
223 S MCNAB PKWY
225 S MCNAB PKWY
101 S MCNAB PKWY
105 S MCNAB PKWY
107 S MCNAB PKWY
109 S MCNAB PKWY
111 S MCNAB PKWY
113 S MCNAB PKWY
117 S MCNAB PKWY
121 S MCNAB PKWY
122 S MCNAB PKWY
123 S MCNAB PKWY
124 S MCNAB PKWY
125 S MCNAB PKWY
126 S MCNAB PKWY
23 S MCNAB PKWY
140 W 8TH AVE
129 W 8TH AVE
666 W 8TH AVE
130 N REDINGTON RD STE T
147 W 8TH AVE
139 W 8TH AVE

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ

85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631



Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

141 W 8TH AVE
145 W 8TH AVE
110 N REDINGTON RD
114 N REDINGTON RD
143 W 8TH AVE
130 N REDINGTON RD STE E
137 W 8TH AVE
190 N REDINGTON RD
102 S MCNAB PKWY
104 S MCNAB PKWY
106 S MCNAB PKWY
110 S MCNAB PKWY
112 S MCNAB PKWY
114 S MCNAB PKWY
116 S MCNAB PKWY
118 S MCNAB PKWY
120 S MCNAB PKWY
18 S MCNAB PKWY UNIT A
20 S MCNAB PKWY UNIT B
22 S MCNAB PKWY
202 S MCNAB PKWY
204 S MCNAB PKWY
208 S MCNAB PKWY
210 S MCNAB PKWY
214 S MCNAB PKWY
216 S MCNAB PKWY
220 S MCNAB PKWY
222 S MCNAB PKWY
224 S MCNAB PKWY
226 S MCNAB PKWY
228 S MCNAB PKWY
230 S MCNAB PKWY
232 S MCNAB PKWY
302 S MCNAB PKWY
304 S MCNAB PKWY
306 S MCNAB PKWY
308 S MCNAB PKWY
310 S MCNAB PKWY
312 S MCNAB PKWY
314 S MCNAB PKWY
316 S MCNAB PKWY
318 S MCNAB PKWY
322 S MCNAB PKWY
324 S MCNAB PKWY
326 S MCNAB PKWY
330 S MCNAB PKWY
102 E AVENUE G
104 E AVENUE G
106 E AVENUE G
108 E AVENUE G
110 E AVENUE G

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
AZ
AZ
Az
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
As
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ

85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631



Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

202 E AVENUE G
204 E AVENUE G
206 E AVENUE G
208 E AVENUE G
212 E AVENUE G
214 E AVENUE G
216 E AVENUE G
201 E AVENUE H
202 E AVENUE H
203 E AVENUE H
204 E AVENUE H
205 E AVENUE H
206 E AVENUE H
207 E AVENUE H
208 E AVENUE H
209 E AVENUE H
210 E AVENUE H
211 E AVENUE H
212 E AVENUE H
213 E AVENUE H
214 E AVENUE H
215 E AVENUE H
103 E AVENUE H
104 E AVENUE H
105 E AVENUE H
106 E AVENUE H
107 E AVENUE H
108 E AVENUE H
109 E AVENUE H
110 E AVENUE H
111 E AVENUE H
112 E AVENUE H
113 E AVENUE H
114 E AVENUE H
402 S AVENUE B
404 S AVENUE B
406 S AVENUE B
408 S AVENUE B
410 S AVENUE B
412 S AVENUE B
414 S AVENUE B
416 S AVENUE B
418 S AVENUE B
420 S AVENUE B
101 E AVENUE I
102 E AVENUE I
103 E AVENUE I
104 E AVENUE I
105 E AVENUE I
106 E AVENUE I
107 E AVENUE I

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ

85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631



Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

108 E AVENUE I
109 E AVENUE I
110 E AVENUE I
111 E AVENUE I
112 E AVENUE I
113 E AVENUE I
114 E AVENUE I
115 E AVENUE I
116 E AVENUE I
201 E AVENUE I
203 E AVENUE I
204 E AVENUE I
205 E AVENUE I
206 E AVENUE I
207 E AVENUE I
208 E AVENUE I
209 E AVENUE I
210 E AVENUE I
212 E AVENUE I
213 E AVENUE I
215 E AVENUE I
216 E AVENUE I
502 E WEBB DR
504 E WEBB DR
506 E WEBB DR
508 E WEBB DR
510 E WEBB DR
512 E WEBB DR
514 E WEBB DR
516 E WEBB DR
520 E WEBB DR
522 E WEBB DR
202 E MAIN ST
203 E MAIN ST
289 E MAIN ST
300 E MAIN ST
524 E WEBB DR
501 S AVENUE D
503 S AVENUE D
505 S AVENUE D
507 S AVENUE D
509 S AVENUE D
511 S AVENUE D
513 S AVENUE D
515 S AVENUE D
517 S AVENUE D
205 E AVENUE J
207 E AVENUE J
209 E AVENUE J
211 E AVENUE J
213 E AVENUE J

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ

85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631



Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

215 E AVENUE J
502 S AVENUE D
508 S AVENUE D
510 S AVENUE D
514 S AVENUE D
518 S AVENUE D
101 E AVENUE J
103 E AVENUE J
107 E AVENUE J
109 E AVENUE J
111 E AVENUE J
113 E AVENUE J
115 E AVENUE J
117 E AVENUE J
119 E AVENUE J
203 E AVENUE J
74 E MAIN ST
302 S AVENUE B
304 S AVENUE B
306 S AVENUE B
308 S AVENUE B
312 S AVENUE B
3t4 S AVENUE B
316 S AVENUE B
318 S AVENUE B
320 S AVENUE B
322 S AVENUE B
324 S AVENUE B
326 S AVENUE B
232 S AVENUE C
228 S AVENUE C
201 E WEBB DR
203 E WEBB DR
205 E WEBB DR
209 E WEBB DR
211 E WEBB DR
311 E WEBB DR
215 E 4TH ST
216 E 4TH ST
202 E 4TH ST
203 E 4TH ST
204 E 4TH ST
205 E 4TH ST
206 E 4TH ST
207 E 4TH ST
208 E 4TH ST
209 E 4TH ST
210 E 4TH ST
211 E 4TH ST
212 E 4TH ST
213 E 4TH ST

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ

85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631



Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

214 E 4TH ST
201 E 4TH ST
301 E 4TH ST
302 E 4TH ST
303 E 4TH ST
304 E 4TH ST
305 E 4TH ST
306 E 4TH ST
307 E 4TH ST
308 E 4TH ST
309 E 4TH ST
310 E 4TH ST
311 E 4TH ST
312 E 4TH ST
313 E 4TH ST
301 E 5TH PL
302 E 5TH PL
303 E 5TH PL
304 E 5TH PL
305 E 5TH PL
306 E 5TH PL
307 E 5TH PL
308 E 5TH PL
309 E 5TH PL
310 E 5TH PL
312 E 5TH PL
313 E 5TH PL
314 E 5TH PL
315 E 5TH PL
316 E 5TH PL
203 E 5TH PL
204 E 5TH PL
205 E 5TH PL
206 E 5TH PL
207 E 5TH PL
208 E 5TH PL
209 E 5TH PL
210 E 5TH PL
211 E 5TH PL
212 E 5TH PL
213 E 5TH PL
215 E 5TH PL
217 E 5TH PL
221 E 5TH PL
202 S AVENUE C
206 S AVENUE C
208 s AVENUE C
210 S AVENUE C
212 S AVENUE C
214 S AVENUE C
216 S AVENUE C

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
Az
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ

85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631



Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

220 S AVENUE C
222 S AVENUE C
224 S AVENUE C
226 S AVENUE C
201 E 5TH PL
202 E 5TH PL
101 S AVENUE B
102 S AVENUE B
104 S AVENUE B
105 S AVENUE B
106 S AVENUE B
107 S AVENUE B
108 S AVENUE B
109 S AVENUE B
110 S AVENUE B
111 S AVENUE B
112 S AVENUE B
113 s AVENUE B
114 s AVENUE B
115 S AVENUE B
116 S AVENUE B
201 S AVENUE B
202 S AVENUE B
203 S AVENUE B
204 S AVENUE B
205 S AVENUE B
206 S AVENUE B
207 S AVENUE B
208 S AVENUE B
209 S AVENUE B
118 S AVENUE B
119 S AVENUE B
120 S AVENUE B
121 S AVENUE B
122 S AVENUE B
211 S AVENUE B
212 S AVENUE B
214 S AVENUE B
215 S AVENUE B
216 S AVENUE B
217 S AVENUE B
219 S AVENUE B
220 S AVENUE B
221 S AVENUE B
222 S AVENUE B
224 S AVENUE B
225 S AVENUE B
227 S AVENUE B
229 S AVENUE B
230 S AVENUE B
231 S AVENUE B

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL

AZ
AZ
AZ
AZ
AZ
AZ
Az
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ
AZ

85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631
85631



Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
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Interested Party
Interested Party
Interested Party
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Interested Party
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Interested Party
Interested Party
Interested Party
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Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

232 S AVENUE B
233 S AVENUE B
234 S AVENUE B
235 S AVENUE B
236 S AVENUE B
237 S AVENUE B
239 S AVENUE B
240 s AVENUE B
202 E 5TH ST
204 E 5TH ST
206 E 5TH ST
208 E 5TH ST
214 E 5TH ST
216 E 5TH ST
218 E 5TH ST
222 E 5TH ST
302 E 5TH ST
306 E 5TH ST
308 E 5TH ST
310 E 5TH ST
312 E 5TH ST
314 E 5TH ST
316 E 5TH ST
318 E 5TH ST
406 S LADERA PL
408 S LADERA PL
410 S LADERA PL
412 S LADERA PL
416 S LADERA PL
422 S LADERA PL
424 S LADERA PL
401 S LADERA PL
403 S LADERA PL
405 S LADERA PL
407 S LADERA PL
409 S LADERA PL
413 S LADERA PL
417 s LADERA PL
419 S LADERA PL
421 S LADERA PL
423 S LADERA PL
427 S LADERA PL
402 S ENCINA PL
404 S ENCINA PL
406 S ENCINA PL
410 S ENCINA PL
412 S ENCINA PL
416 S ENCINA PL
420 S ENCINA PL
422 S ENCINA PL
424 S ENCINA PL

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
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SAN MANUEL
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SAN MANUEL
SAN MANUEL
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Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
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Interested Party
Interested Party
Interested Pal*ty
Interested Party
Interested Party
Interested Party

407 S ENCINA PL
417 S ENCINA PL
425 S ENCINA PL
402 S TIERRA VERDE PL
406 S TIERRA VERDE PL
414 S TIERRA VERDE PL
416 S TIERRA VERDE PL
418 S TIERRA VERDE PL
422 S TIERRA VERDE PL
424 S TIERRA VERDE PL
401 S TIERRA VERDE PL
403 S TIERRA VERDE PL
405 S TIERRA VERDE PL
409 S TIERRA VERDE PL
411 S TIERRA VERDE PL
413 S TIERRA VERDE PL
415 S TIERRA VERDE PL
421 S TIERRA VERDE PL
409 S SAN CARLOS ST
410 S SAN CARLOS ST
412 S SAN CARLOS ST
413 S SAN CARLOS ST
414 S SAN CARLOS ST
415 S SAN CARLOS ST
416 S SAN CARLOS ST
417 S SAN CARLOS ST
402 S SAN CARLOS ST
402A S SAN CARLOS ST
407 S SAN CARLOS ST
403 S SAN CARLOS ST
502 S SAN CARLOS ST
504 S SAN CARLOS ST
505 S SAN CARLOS ST
506 S SAN CARLOS ST
507 S SAN CARLOS ST
508 S SAN CARLOS ST
511 S SAN CARLOS ST
512 S SAN CARLOS ST
513 S SAN CARLOS ST
514 S SAN CARLOS ST
516 S SAN CARLOS ST
517 S SAN CARLOS ST
522 S SAN CARLOS ST
524 S SAN CARLOS ST
601 S SAN CARLOS ST
602 S SAN CARLOS ST
603 S SAN CARLOS ST
604 S SAN CARLOS ST
607 S SAN CARLOS ST
608 S SAN CARLOS ST
610 S SAN CARLOS ST

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
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Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
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Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
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Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

611 S SAN CARLOS ST
613 S SAN CARLOS ST
614 S SAN CARLOS ST
615 S SAN CARLOS ST
617 S SAN CARLOS ST
618 S SAN CARLOS ST
619 S SAN CARLOS ST
620 S SAN CARLOS ST
621 S SAN CARLOS ST
622 S SAN CARLOS ST
623 S SAN CARLOS ST
624 S SAN CARLOS ST
626 S SAN CARLOS ST
623 S ENCINA ST
619 S ENCINA ST
614 S ENCINA ST
620 S ENCINA ST
626 S ENCINA ST
628 S ENCINA ST
519 S ENCINA ST
520 S ENCINA ST
521 S ENCINA ST
602 S ENCINA ST
603 S ENCINA ST
604 S ENCINA ST
605 S ENCINA ST
606 S ENCINA ST
607 S ENCINA ST
609 S ENCINA ST
611 s ENCINA ST
612 S ENCINA ST
506 S ENCINA ST
507 S ENCINA ST
509 S ENCINA ST
510 S ENCINA ST
513 S ENCINA ST
514 S ENCINA ST
516 S ENCINA ST
313 E MADERA ST
315 E MADERA ST
325 E MADERA ST
329 E MADERA ST
501 S LADERA ST
507 S LADERA ST
331 E MADERA ST
508 S VISTA SIERRA ST
509 S VISTA SIERRA ST
511 S VISTA SIERRA ST
513 S VISTA SIERRA ST
515 S VISTA SIERRA ST
516 S VISTA SIERRA ST

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
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SAN MANUEL
SAN MANUEL
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SAN MANUEL
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Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
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Interested Party
Interested Party
Interested Party

521 S VISTA SIERRA ST
522 S VISTA SIERRA ST
523 S VISTA SIERRA ST
602 S VISTA SIERRA ST
606 S VISTA SIERRA ST
608 S VISTA SIERRA ST
610 S VISTA SIERRA ST
611 S VISTA SIERRA ST
612 S VISTA SIERRA ST
604 S MANZANITA ST
606 S MANZANITA ST
610 S MANZANITA ST
614 S MANZANITA ST
616 S MANZANITA ST
618 S MANZANITA ST
614 S VISTA SIERRA ST
616 S VISTA SIERRA ST
618 S VISTA SIERRA ST
619 S VISTA SIERRA ST
621 S VISTA SIERRA ST
624 S VISTA SIERRA ST
625 S VISTA SIERRA ST
627 S VISTA SIERRA ST
628 S VISTA SIERRA ST
619 S LADERA ST
622 S LADERA ST
623 S LADERA ST
626 S LADERA ST
602 S LADERA ST
603 S LADERA ST
615 S LADERA ST
508 S LADERA ST
510 S LADERA ST
516 S LADERA ST
518 S LADERA ST
519 S LADERA ST
522 S LADERA ST
301 E MADERA ST
303 E MADERA ST
307 E MADERA ST
501 S TIERRA VERDE ST
502 S TIERRA VERDE ST
503 S TIERRA VERDE ST
505 S TIERRA VERDE ST
506 S TIERRA VERDE ST
508 S TIERRA VERDE ST
509 S TIERRA VERDE ST
517 S TIERRA VERDE ST
518 S TIERRA VERDE ST
520 S TIERRA VERDE ST
601 S TIERRA VERDE ST

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
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Public Mailing Lists
San Manuel

Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party
Interested Party

602 S TIERRA VERDE ST
603 S TIERRA VERDE ST
605 S TIERRA VERDE ST
608 S TIERRA VERDE ST
611 S TIERRA VERDE ST
612 S TIERRA VERDE ST
613 S TIERRA VERDE ST
614 S TIERRA VERDE ST
616 S TIERRA VERDE ST
619 S TIERRA VERDE ST
620 S TIERRA VERDE ST
621 S TIERRA VERDE ST
622 S TIERRA VERDE ST
623 S TIERRA VERDE ST
625 S TIERRA VERDE ST
626 S TIERRA VERDE ST

SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
SAN MANUEL
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Exhibit K-2

AGENCY SCOPING LETTER
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January 18, 2008

Shela McFarlin
Bureau of Land Management
Tucson Field Office
300 w. Congress
Tucson, Az 85701

Dear Ms. McFarlin:

Southwest Transmission Cooperative, Inc. (SWTC) is a rural electric cooperative that operates and
maintains a 603-mile transmission system. There currently is rapid growth in the SWTC system in the area
of Pinal County where SWTC supports delivery of electricity to one of its member systems, Trico Electric
Cooperative, Inc. (Trico). In response to this growth, SWTC is proposing the San Manuel Interconnect
Project in Pinal County, Arizona. SWTC would interconnect to Arizona Public Service's (APS) San Manuel
Substation from the existing Apache to Hayden 115 kilovolt (kg) transmission line. The proposed
transmission line would be a double circuit 115 kV line built to 230 kV specifications in the event of future
demands. This interconnection would provide benefits to both entities and with the increasing Trico loads in
southeast Pinal County, SWTC would be able to import power from APS and adequately support its system.

The project would consist of a double circuit 115 kV transmission line extending approximately 4.5 miles from
the APS San Manuel Substation to the Apache to Hayden 115 kV transmission line (see attached map). The
transmission line would connect to the existing line in Southwest % of Section 12, Township 9 South, Range
17 East and run through Sections 14, 15, 21, 22 and 28, Township 9 South, Range 17 East before
terminating at the San Manuel Substation in Section 29, Township 9 South, Range 17 East. The installation
of the line would require a 100-foot-wide right-of-way. There already is an access road to a portion of the
proposed new transmission line, approximately 1.5 miles of new access road would be needed.

SWTC is required to prepare and submit an Environmental Assessment (EA) for this project to the Rural
Utilities Service, an agency of the U.S. Department of Agriculture, as part of regulations promulgated to
implement the National Environmental Policy Act. The purpose of the EA is to describe the potential
environmental impacts of the proposed project and to identify any extraordinary circumstances that may
result in a significant environmental effect. As part of this process, SWTC is soliciting letters of response from
agencies, governments, Native American tribes, and individuals that have a potential interest in the project.
SWCA Environmental Consultants (SWCA) has been contracted to conduct scoping activities, identify and
address potential issues of concern, ensure that all mitigation opportunities are discussed, and prepare the
EA.

For adequate consideration, we would appreciate your response prior to February 22, 2008. If you require
additional information or have any questions regarding this project, please contact Ken Kertell (SWCA) at
(520) 325-9194 (kkertelI@swca.com) or Walter Yosin (SWTC) at (520) 586-5158 (wyosin@ssw.coop). Thank
you for your prompt consideration of this proposed project.

Sincerely,

Ken Kertell
SWCA Project Manager

Enclosure
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PUBLIC OPEN HOUSE INVITATION
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Exhibit K-5

INFORMATION PRESENTED AT PUBLIC OPEN HOUSE AND
ON THE INTERNET
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SWCA
¢xvuloHa4(uTAL (0l'l$Ui!Al\lT$
Sand Sellnci. Crlauvi Sohatinns

providing comments

Fill out the comment form tonight and
leave with a southwest Transmission
cooperative staff member

visit www.southwesttransmission.coop for a
downloadable comment form

call 1-520-586-5457 and discuss with
southwest Transmission cooperative staff

Mail comment form to

southwest Transmission cooperative
Re: son Manuel Interconnect project
Attrl: Kevin Barnes. Environmental planner
P.O. Box 2165
Benson AZ 85602

Email comments to kbarnes@ssw.coop
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Exhibit K-6

AGENCYAND PUBLIC SCOPING RESPONSE LETTERS AND
PHONE LOG
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now generated uijiliziqg an Environment Review online tool (Tool). Tone Tonkin
intcracaive web-bumed appliinéaiionxhhx provide our cuslomer's the opportunity land
and Walter projects online by following a
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February 15, 21338

Ken K441t%§iL FWoéiact Mfuuaga
Ei1viz\aaunr1e1n»t4sl Conlsultams

TII 4 l

. 4

Beam' Mr. Kr-:rte1l'

The Air Division has receivcdihe project, as.¢i¢wribed in your sonpiixg letter, dated
January 18, 2008, for the intent, of paweepemisng an Envirtungimantal AssessMent.Thepropwsd
Pwiw- in winch SWTC wouki inf¢wa&xue¢t to APS Maraud Su&b§$'lai0J=8*om the existing
Apache to Hayden I15 KV Uansuiissian line. would the instalialtion nfthe p~nf*»ver line as
we!! as the construction of an.cxpandne~d access wild 1.5 miles, is not in a \'MIN nonattainment or
maintenance area. prudI Alta.
Currently, this area is scheduled 'to be redesignatd tn altaixunent by direst Gnd Wye on
i 2008, unless the U.S. EPA Mdrives adv tzénnnenls by February 19. 2008 (73 FR 3396,

18, 2008). Ohcc redosignated, the

jarset 8a§dl§mm
G w e n

T a applicable air pollution control requrizememaand minimize gory possible aditcwe
impacts health and welfare, the following information ispro&d=ad
~*» 4 ~»~ deveining an that win
E ~~ a 4jf,~.»= Irngaci Sfauemenz.

§§i8"3i5sanu¢1 s~uvTc Inter . t  p m j w kMmzy
(190 farm-wide RO W and 1.5 miles inf new access Iii]

However. the prqiea is located in the Sun Manuel St); Nonattainungt A r :

* g o by .Feburuary .FR 96
Manuel will be-in an SO: Monte:mndolArea.

\monA DEPARTMENT
O F

ENVIRONMENTAL QuAuTv
1 II a West Washington Swear » Phoenix, Anzwsa 8569?

£688 vwzaou » www..azdeq.gov

REIZEWEIJ FEB 2 I YW

Siaphen 8. tiiwuens
Eisrerwr

A
.1n,9w»»l1.?:49;

"I
f4

*s
g

i

.»...»-»

pa~:rawa= Matua wnuri&lum=s w Regnng Haze :lm impairs -isibitiry M d
Clam:iareas),inclu4ing Gnallnid Canyon National an ¥ii§§;G¥9l¢:ra1do

Plateau. n£>»alplwi!i4£egiond Have reduction measures a1:¢ in : * -4 *'*
pmwa éiuamaet .: alim¢, the: r¢du¢¢aismtbmn¢¢¢franicWaw 42
E m f  m t

Iiiardrnern Regional *3ll§l!¢¢
was W;!9I\i&¢5&*§il§W¢ no * nai§gllanla'£,Azwen@a

l a m  m - m x
498 Sine: In W W! *Iu¢§4l8. AZ 55791



i1demti§éd halo is pvuviciesni tea assist in complying wm a i r
.pcsiluiian wntnai nequtiar¢4:1a¢n1s and minimize adverse impacts on

Mr .  Ke r i  i i e r w i l
Fabmary 138 26438
Page ;

Th is :Ar activity may temporar ily increase ambient particulate matter igwéIels,
P W , 10 microns and smaller penetrate Me lungs of human " ;

l ! lwject to a Natfbnzil 4°\mbiem Air 8 Standard  (NAAQS)  tn
h¢ar8tli aiikiiisrefifare. Particulate matter '2.5 micxotns in Sim and smaller is difiieudi for liiNazkséa
4199§ has been linked to increases in masiés; heart attacks by disturbing heart rhytlilnnn

plaque and cziotting; respinwbry infégtions; asxhmaa attacks and eardioyndmionaairy
o1§é!9I¥€m¢tive disease (KXDPD) aggravation. It is Lisa subject to a NAAQS.

The following measures are rewmmcndexi to reduce distuxrbmncc of particulate matter, includiNg
exnissinns caused by strong winds as well as machimmrand tnuclts trwacliing soil off the
construct ion d ie:

I

31.

..L8*'CE

4

. ; } ;3T ;3 ;8A8gCl f ;  o f '

Site Preparation ad ("<»nstru¢ti¢>n

A. Minimize land disturbance;
B . dust on traveled paths which are not paved through wetting. use of

watering trudy, gist supprcssanis, ord!ber.1'easanable.prccautions to
pfirevent dust en\¢ringhiii8i~ent air

. Cover trucks whaMixZuling soil;
, Minimize soil back-ou; by washing nr cleaning truck wheels before twins

... '§449l£xn1ctiun.;ite, ...

the slxriilce of sail piles; and
windbreaks

Spite RaStnration

4

*

t

Ev l l l lgMtv  my land not used;

RMQMWWQ sail piles via cnvewd tluicks.
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Re. San Mamie! lnterwnnaet Prujcet

II>r Mr. Kertelk

Fémceivea yourrequest for comments on the abéva-mentiomud project onfebrunamy5, 2008.
You rcqwmsled etimments on a girurposal to intcwoailuaatto ArizonaPublic Selvifrds (APS) San
Manuel Sums£:astion fmunthezgxisting Apache go Hayden 115 kV transmission line. The pfQp<1sed
transmissionline would be a dour:le cirvhit 115 kV line bmli W z3wv i8@8ons in
mOd e of fugue denlwuds,

1314: project wnnxtd insist of a douixk circuit I 15 kV transmission line extending apgpsxoamimaicly
4.5 miles from the ANS San Manuel suheltation tn the Apaaélm xoHayden 115kV tsansmissjon
line. The installation will require a 100-foot riglut-nf-ik§y`. Time is currently an access snolulcl to a

of the new !ire, but LE miles of ncqaccess mat! will he needed.

r  c o m m e n t s  r e l a t i v e  m  w a l e r  q u a l i t y  r e q u i r m u i e x u u t s  a r e  a s  f o l l o w s :

8 9 9  p a i i s z d i s c h a r g e  t o  s u r f a c e  w a r m  ¢ f t h ¢  I T S .  r e q u i t e s  R Z P D E S  p e a n u t  c o v e r a g e .

F e w 8 agpei ln ;z l thue l l  the pro ject  Nr i r i in r i iv  crusscs ap l luemanaal d r d n d g c s i n  d d d i i i a n  t o

* . : Se a n  v é w mkw.

* disneWémges associated with ¢ioilsmlction activities (¢lwin8~ grsdiaargl, Ar

.Qinwh nm awe or more must obtain .average the J°£ZP&..»»
fmwmw Genera l pm:wxzczaoa -001 ) .  Fmma iaxmm h my»~ n~~4i1¢¢4

i t was acre wi l i fw d isturbed. P lease lau l i i ta "S ing s m
Gili¢1al§n. iuera9¢" fur dinectionsma how to File for
Cnnlsi1:4 an 38l9mlnwwll.i4Hr E!Wsl©mit, lixrthsair infunmuuinn, and wa i l a b i e  an

%*a4~*M8£"s.... ...X*9 . = =~£.J.* §.L...t= * I a,,r:x.sm?.Ja~i. ="..*£~;= 1,884 ¥.* . -4.
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awn Kcrtcll
l°lchruur\ I 4. ̀ 0118
lhxgu .-

this project may require .an Ann; (°0rp4 ol'l;ngim:cr~a 1ACOF) 'icclion 40-1 Permit. lll.1n
individual -Ml Pcnnil is required. Alll-Q will Lu asked IN pun ide u CWA Section -ll
slater quality curliliculinn for the permits. the AC( )l will indudc :he cnnditiuns of the
CWA401 ccnilicatiun as rcquiu:mcnl~s uflhc Svctiun 404 pcrmu to unsure lhul loc
pcmmiltcd nctivi1ic> sill lkrl rcsnll in a \ iuhninn Rf the §»t1\c'!. ~.urllacc water quality
standards. Such colrditiurw mu) include: rcslriclinns in vehicular ucccs.» to stream
cnmmngs when lion is r~rc~cm. andra use 111. Hr \lmlagcmcnl l'r.xticc4 in msurc water
quality slandzuds arc Ming mrtwled. l or quesunnw Mating In CWA 40l/44M plow
cm\tm\ Huh Sculmucra an 602-77 l -4502 Ur by c-mM! at RS1 w&q.gnv .

'\I)l Q upprcciatcs the uppurtunil) 10\ n~vI¢w Md cummcnl on this applicaiiun. l'lcaaic cuntacl
Thx >tulllmcmbcrs noted Mr loc spcufic Prugf.lnl. Ur cnntwl me din-eil) .it 602-17] -44141 liar
lusher assiwtuncc.

Sincerely .

I .149
I Md.: 'I aunt. Ikputy Dircclnr
Vatcr Quality Disisinn

I nclnwurc

R( mil s
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STEPS TO OBTAIN- COVERAGE
UNDER ADEQ'S GENERAL PERMIT
r u n  s r o m w n s n  D I S C H A R G E S
A S S O C I A T E D  W I T H  c o n s m u c n o n

Im\nun$mnGly¢nr,0\e0ur\llla4l#1orldngpermkcauengabuu1alypnuvldad
mwunuln¢au¢mummummL 11~»¢Am=al¢u»unn aluanuepluuununpmm
dIu\anumhl(AlUUN-8090009 andsp|1nkad1o|Umon(|pp1uvll)&ua. vounnnue
lhhbpdnt .duaunanuyuuennnplemsurumg-»fu»¢smntaommun. Halhmldng
unnaunnneaamunuly. Nv¢u\»¢pnlun¢~¢-¢lgl¢l\g'unnoxa¢pluun,°r
mdhuwwhs»lb\¢wnvmDlQwu1h 1oamln¢lu¢unun\l»aum»»mu»nf¢
Nl11*wv\rln=~ (budtfalgatmprlruutaeupydu1mdu M y u u m F F p W M
new-=nnnw~wu»> .

1~.' Lu. .~.1~111 .\u~,l 1-1 ; A-1Ul. ' F l ' T h l s g e n e i i l p s m k a p p u e s t o e v u f y
: ¢ W l l l 8 l M o l 1 s h \ M u l \

enauuumnnpmjecummnna. Thus,0\epqmltl'eqwremensue0\ewnlforeveryon
S\10!¢l=¥U°0*|SP¢\""\!- Youandcwnload0\epermltat
ow' 5..1. . w ~.- '.'A N »L~.~.-,ll1~,1l1 I ~,°.»\.n<» 11 l#cap. l l l ld i l lp l l i l l l k
eapyaaupannlzunu ununaaoeunnnuuunununuaanun.

Qbrxrmwater Pa¥l13tti<>n Prevef"lI1Gf'l PI (SWPPP) for yczur lsrafect. Part IV of the CAP
HW requiremersis t o ' developing encl implementing a SWPPP. l°~l¥l1~°uQh the SWPFP

requitweanesws listed in the CGP are time same fv everyone, your saafwv must be specific to your
pwje¥:_t (Me, tailored to the snerific tuples at wnstructicn aérwities far owe project) and spemlflz: r d
y a s r e (Le. taiioraeS tn the sped6¢ wnciit lons al '  the site) . Na specific tsrmat is required.
Hfflwaver, the SWPPP must contain Wt of me infommatimt spec In Par t IV of the CAP,
innludirrg a cam# Rf Me CGP, the corwleted MOI application, and time Certificate author iz ing
permit wva'a92, To help ensure drat the 5WPPP contains ai l  of the required eiarvelwts, refer  to
the CGP during development of i3'1e SWPPP, TM SWPPP requirements awe also sufnmadzed in a
SWPPP Chemist available at iwttpz//wm~v azdea.acv/éanctinnffcwms/annwlla@er.ht11'\i#egg

If yol.lp¢efier,the'\\llle"NO!.

Youltlmnqulndmalhmltyo\r8nFFPmAD!Qlnldvlnn1¢pumltlu0\olUluon, mum
yuwplugemalpcWaudyollrpwiqmhw|Ui|14 ldlaflullhrhudyithasheell
ddgnm6asa'\lr\Iqulwlur"(AAC. R18-11-112) nran'm\palluuw1w(A.A.c. R18-lb
sox-sua-11-son. Amapdualqsnundluupllnedwdashmllhhlt
nnnmn¢.gmn.»u¢»znuzm1n.4».

Submit a namgaiehe Nonce of Entent (NOI) anvllcauon no ADEQ. The :war appt¢ca§or§ su1*s8itw
gewlerai infumatinn about yum* project and ceertlallsu Mat yan will comply with the mnziftinns of
828 CAP. TIM: f8&8t way to o9ta§rl permit coverage is to submit a NOX eiectrwoamiciully to AGEQ
us ing the ROI '8v$tem at httgx i/az,g¢vJadea/ngl .

Detveklm
d e s c r i b e s

jwisdir t ions may require gnu to submit a num; of me 5WP¥*P to them fo r  r ev iew*  In w e !
, t h e $WPPP may: always he kept at the aoamstructian site ( in construction trailer or

aLto»avisor's Mmk) and be swappable far review as necessary.

3 I

an ii*

£148 4

835I . n l m l . i | l \ m l l l u 1 l l l n | | l | H I ! 1 -  1 v l » s l \ l r l l l w = 1 w l ¢ | w | v l v
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at(§02)771-4674orbymal|. JllDEQwlll renlvwlrh a Certiliate authorizing permit wverage
fb|*the 9onst|uctIon51I1n4ect.

Genoa}ly, ADEQ processes NO! apdicatlons on the. same day theyorg You can check
the d' your NOI appilcation by searching the on-line constilctlon database at
h®tn=llWww.¢z¢e¢\~9°v/d=¢=bw=e§4azndessaMdmnl-

lm I Modify and update the SWPPP as necessalv in
armardance wixis the permit. Be prepared w pfuvkie a wav of the swp@p to any inspector

ng your PM the required infxsrmatian about your praject at the awtrance of the site
axmrding to Part IV.J.2 of the (IMP.

Ina few . ,pe|m|tau01oc1zatl nmaybeddwed:
Io .funuolappuatlan1slnanmp1m,AnEQwlllsuaayuuaaefsdmqlecuerrequlnng

revumucamgnorappmIauon. p~um1rauu1°nnunnvnu beaeuayeaununaslofme
ne=wsafylnns¢ma»uue\umaelveu.

\ If01e;wu4ectlsloclhedvvld1ln'Amlleof anlmpdredwaterorunIquewluel',ADEQwnl
pnoassyournoIlppllauon onceyourSwppplsrecetved. T|1u no1aml;a»uonmI»~e¢¢|ve
an lllllalapplwlldlmed32budnesdw$¢f!er0'|edamAIlDEQren¢|v8u\eswppp. Ange
w|un¢»newu\ep¢u4¢¢:swp|=pandvnu noufyyuuu»heu\eruuswpppne¢asrevunns.
NthepruiedislomedwidwnanlruadeonaerntoH1eU.S,Fld\andwildlfnsenlce
lusnr§s),Aneqw|nep|ywm nnnnmuumnnmnnnsnguwqmnsnusuaavnnaeuaypamn
1uumwszauonfuappnnamauey3zmnlnmdaysvmfmmeuoiappuemunmmeneafaf
wana-quan:ym¢sbyuau»agu1a¢s.

maadluonmsuumlmngupno1wAoeQ,b¢d1unsul¢uonsmayr¢q¢msyoutopnu~ldeth¢m
wichaaupynfmeuozard-Auuwnzauunafuflun. Don't1inlgettnkeepacnlwdd1e noI
amicstlficlteforyuuneeuldsandaspadd'theswppp.

suumeatauuuwrennnauannutmfnolnmnemwlnnepamn¢unt»g¢am>nu\»\gmvunn.c
d'8\IG9. ACownactlonlloUceofTemilu0 may be obtline¢ at

Mean. Complnetse ndrilorm, aM
U1eNOfT!ul11IMQMBpllulddeybuvlM\

node¢WmlnaMon.
submit 8 tr: AWEQ b1r!*ax or mail. Upon r
acimawlaégement tetw coniimning tale p

i w

4*

r m it,."}¢.'I'i*u
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. . .. 'lllnnlgypu foryulwnespoludelluoqa lgehalfofthe Rural Utilities

. I M .  a d  n o w Cooperative. lm. s. zoos,
¢¢,ll.4ll.¢ 4.5 mila§ dEI:lrloln@nled Project in Hopi
rnucgirnug x ntlihnIun Arizona, ....ire pnpiCultural
Pr¢sqv=ni°n . " supports um iawuficasiomalua avoidance Rf ' _... 'grchleokrdcal Sims
and Qfndigioml Cullunalhoperties. We Ihqlgfiun apprecialq :to solicilanlion ofoin' input and
yomidiiinsto zuldruudiitebncam. . - . :-

~wm..

M9Kenell,

Slam
may Native

Era imiim

Ken Ker ell, Piugieu Manager
SWCA Envimmuemal Consultants. Tucson Olfhce
343 wen Strict
ll .8§,10 I

lfyouhaveany questia8 o|1~need additions! information. plme eonn¢tT¢nyMouglu1 at
IM Hopi Culmui PIuelvationOMce. 1`luu1ky~~uuagain for your eonsiduztioun.
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We would like your input:

We welcome your questions, comments and concerns regarding the proposed project during the public
open house meeting on Tuesday, March 10, 2009 at the BHP Conference Center at 111 w. 5th Ave,
San Manuel, Arizona.

Please describe any issues or concerns that should be addressed for the proposed project.
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San Manuel Interconnect Public Comments Carrespondenee Log

Xfaxne Date Comment Concern Resolution

William Lower
1023 n. Webb Dr.
San Manuel, AZ 85631

February 21 ,
2009

Wanted information sent to him via
mail

520-385-4589 Sent information
packet on February 24, 2009

Jim Karender
111 B Avenue
San Manuel,AZ 85631

February 21 ,
2009

Left a voicemail wanting to discuss
project

520-385-2649 Returned his call on
Tuesday February 24, 2009 at 10
AM. Was very appreciative of the
call and simply wanted to know
where the project was located. He
will be attending the open house.

Mark Dixon February 23,
2009

Left a voicemail wanting to discuss
project

520-212-6457 Returned his call on
Tuesday February 24, 2009 at
10:10 AM. Mark simply wanted to
know basic project details. Wanted
information on the proposed solar
project. He will be attending the
open house.

Ann Swart
908 w. 5th Ave
San Manuel, AZ 85631

February 23,
2009

Left a voicemail wanting to discuss
project

520-385-4042 Returned her call on
Tuesday February 24, 2009 12:00.
She is retired and does nothave
internet and will not be attending
the meeting. She requested a
mailed copy of the news letter.
Mailed information on February
24, 2009

Al Gutierrez
Regional Manager for Sun
Life Family Health Center Inc
PO Box L
San Manuel, AZ 8563 l

February 24,
2009

Called to ask about what the project
will bring to the San Manuel
Community

Explained project to him. He also
wanted to know what the project
will bring to the community. I
explained contractors would have
to live and eat while on the job.

Unknown female Caller February 24,
2009

Called at 5:40 PM and said msg being
recorded and that I was always
unavailable and didn't return her
email. Did not leave a contact number
or name to return her call.

No Resolution

Sandra Kuntz
Missoula, Montana

February 25,
2009

Called at 8:30 left voicemail
requesting information regarding the
project.

406-542-5161
I answered some basic questions
regarding the project and explained
the mailing buffers. I directed her
to the web page and indicated that
if she had any additional questions
she could call back. Sandra isvery
interested in the project, but does
not know whether or not she can
attend the meeting.

Clint Magee February 26,
2009

Called at 8:33 Wanted to know what
the project was and how we were
affiliated with AEPCO

I explained that it was a new
electric transmission line and how
we are affiliated with AEPCO. He
explained that he was related to
SMR.


