March 27, 2018
AZ Department of Environmental Quality and Town of Marana Meeting
RE: El Rio Preserve Riparian Restoration Project and Water Quality
Present:

Lavinia Wright, Jacqueline Maye, Swathi Kasanneni, and Andy Koester, ADEQ;
John Kmiec, Jim Conroy, Paula Bluemer and Janine Spencer, Marana

The El Rio Preserve is an old ADOT borrow pit of approximately 103 acres, along the west side of the
Santa Cruz River. The 90% plans, provided by email and at the meeting, include connecting to the
Cortaro-Marana Irrigation District (CMID) pipeline to the south of the property and conveying water to
maintain the pond that dries out occasionally. The CMID water source is untreated groundwater. Pima
County is designing bank protection between the river and the preserve, and construction will begin
early fall of 2019. Phase I of the project will include a settling pond leading to a 5-acre lined pond,
drywells, a trail, a wildlife viewing area, benches, invasive species removal, per the plan developed with
the State Forestry Dept., water harvesting basins, planting native species, and an irrigation system to
supplement water harvesting.
There are 238 species of birds recorded at the site and it is important riparian habitat. Partners for Fish
& Wildlife has provided grant funding for a pollinator garden at the trailhead parking lot. The 54-mile
Tucson Loop Trail connects to El Rio Preserve.
The existing natural pond appears to be mostly impermeable; however, when we deepen part of the
pond to 5-6 feet we may reach a permeable layer, so the pond may be lined with ESS13 pond liner [by
Seepage Control Co. – also used for Tempe Town Lake], or a similar product. It would take about 15 acft. to fill the 5-acre pond, and water would be added a couple of times per year to replace evaporation.
The AZ Game and Fish Dept. (AZGFD) has jurisdiction over wildlife in Arizona, unless it is listed as
threatened or endangered by the US Fish and Wildlife Service. There are no records of federally listed
species on site. [The Town is performing two years of yellow-billed cuckoo and SW willow flycatcher
clearance surveys prior to construction of bank protection.] AZGFD has approached to Town with the
intent of stocking the pond with native Gila topminnows, which were recently found in the upper Santa
Cruz River. If the pond is stocked with native fish, AZGFD will monitor water quality related to fish
survival.

May 27, 2018
El Rio Preserve

Town staff met with Kevin Grove, US Army Corps of Engineers, in Tucson [Jan. 19, 2017]. Mr. Grove
stated that since the El Rio Preserve was within a floodplain area, but no longer connected with the
Santa Cruz River, the Corps would not take jurisdiction over the area inundated by overflows from the
Santa Cruz River (see attached memo from that meeting).
Through discussion among the group, it was determined that the pond liner will eliminate any
subsurface connection to the Santa Cruz River. ADEQ said that adding enough water to keep a small
amount in the pond during the dry season, prior to bank protection, would not be likely to flow into the
river and would not be a concern. It was recommended that Marana keep record of storm event, photos,
and record the amounts and timing of any water additions. No monitoring or permits will be necessary.
BMPs include the County bank protection, which will not include any conveyance to the river. Per the
90% plans developed through a grant from the Water Infrastructure Financing Authority, there will be
water harvesting basins and 3 drywells on the site.
ADEQ recommended the concrete-lined drainage channels that run into El Rio Preserve should be added
to the cartography for Marana’s MS-4 Permit. El Rio acts as a retention basin during storms.
It was recommended by ADEQ that the Town model what storm flow would be required to flood El Rio
to the point that it overflowed into the river. [Update – I spoke with Dibble Engineering, and this will be
possible once Pima County Flood Control is far enough along in their design process to determine the
height of the bank protection.]
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Meeting Summary
El Rio Riparian Restoration Project
Town of Marana, Pima County, Arizona
Date:
Thursday, January 19, 2017
Location: Pima County Regional Flood Control District
Attendees:
Pima County RFCD | Mike Cabrera
U.S. Army Corps of Engineers | Kevin Grove, Travis Bone
Town of Marana | Janine Spencer, Kumar Raut, Mohammad El-Ali
WestLand Resources | Kimberly Otero, Brian Lindenlaub

Discussion Summary
The purpose of the meeting was to solicit input from the U.S. Army Corps of Engineers (Corps) on
possible waters of the U.S. and potential permitting obligations for the project under Section 404 of the
Clean Water Act (CWA).
The scope of the project was presented (see attached map). Project activities are designed to restore and
enhance the El Rio area by replacing non-native plants with native riparian plants, creating two persistent
ponding areas, and maintaining the ponds. The Town of Marana has identified several potential sources
to purchase water. The project area currently is characterized by wetland and non-native vegetation and
some extent of hydric soils and ponding created by the breach in the existing berm which allowed flow
from the Santa Cruz River to enter and pond in the area.
The Corps noted that because the site, which is within a floodplain area, is no longer connected with the
Santa Cruz River, the Corps would not take jurisdiction over the area inundated by overflows from the
Santa Cruz River. In addition, in a previous jurisdictional waters determination, the Corps had confirmed
that the stormwater channels that discharge to the project area are non-jurisdictional. As such, the Corps
determined that there were no waters of the U.S. within the proposed project site and the Town would
not be required to obtain authorization for the project under Section 404 of the CWA.
No further coordination with the Corps on this project is required.

Attachment: Map
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90 Acres for El Rio Riparian Restoration Project– i

STATEMENT OF CONFIDENTIALITY
Disclosure of the locations of historic properties to the public may be in violation of both federal
and state laws. Applicable United States laws include, but may not be limited to, Section 304 of
the National Historic Preservation Act (16 U.S.C. 470w-3) and the Archaeological Resources
Protection Act (16 U.S.C. §470hh). In Arizona, applicable state laws include, but may not be
limited to, Arizona Revised Statute Title 39, Section 125.
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STATE HISTORIC PRESERVATION OFFICE REPORT ABSTRACT
REPORT TITLE: A Cultural Resources Inventory of Approximately 90 Acres for the Proposed El

Rio Riparian Restoration Project, Marana, Pima County, Arizona
REPORT DATE: December 30, 2016
PROJECT NAME: El Rio Riparian Restoration Project
PROJECT LOCATION: Marana, Arizona
PROJECT LOCATOR UTM: N 3584135 E 487151
PROJECT SPONSOR: PSOMAS
SPONSOR PROJECT NUMBER(S): N/A
LEAD AGENCY: Army Corps of Engineers
OTHER INVOLVED MUNICIPALITIES: Town of Marana
APPLICABLE REGULATIONS: National Historic Preservation Act, Section 106 (1966, as amended);

The Clean Water Act, Section 404 (1972, as amended)
FUNDING SOURCE: Town of Marana
ASLD ROW APPLICATION NUMBER: N/A
DESCRIPTION OF THE PROJECT/UNDERTAKING: The Town of Marana plans to grade an area (the

“project area” or “the proposed project”) along the Santa Cruz River near the Sonoran Vista
residential development to minimize flood risk to constructions in the vicinity. Concomitantly,
the Town of Marana proposes to create and manage a riparian habitat for recreational use (the
El Rio Riparian Restoration Project). The project will be undertaken by PSOMAS, a private
engineering firm, and the Town of Marana. In November 2016, WestLand Resources, Inc.
(WestLand), was contracted by PSOMAS to perform a Class III Cultural Resources Inventory,
pursuant to Section 106 of the National Historic Preservation Act (1966, as amended) and a
Preliminary Jurisdictional Determination (PJD), pursuant to Section 404 of the Clean Water Act
(1972, as amended) for this project.
This report represents the results of the cultural resources inventory, carried out December 1, 2016.
The project area encompasses a parcel that totals approximately 90 acres, 56 of which were surfacestripped during a 1960s-era gravel mining operation. Systematic pedestrian survey of the remaining
34 acres was necessary to fulfill the requirements of the Section 106 process. Survey of the acreage
resulted in the documentation of one historic archaeological site that is recommended ineligible for
inclusion on the National Register of Historic Places (NRHP). In consultation with the Arizona
State Museum (ASM), the Historic-era gravel pit was designated archaeological site
AZ AA:12:1162(ASM). No further treatment is recommended for AZ AA:12:1162(ASM); however,
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one previously recorded NRHP determined-eligible (SHPO 2008) site—a locus and feature
associated with Los Morteros (AZ AA:12:57[ASM])—abutting the west margin of the project area
may be impacted by grading. WestLand recommends avoidance of extant features associated
with the site and monitoring within the boundaries of Los Morteros, should the proposed
project move forward. In addition, a previously recorded Classic period Hohokam cemetery area
(AZ AA:12:88[ASM])—disturbed by the gravel pit operation and perhaps altogether removed—
is presently underwater, buried by flood deposits and covered by riparian vegetation. The
projected boundary of AZ AA:12:88(ASM), places the site within the eastern portion of the
project area boundary, an area that also functioned as a borrow pit for the gravel operation. The
site is currently not visible, but remnants remain as scattered artifact concentrations (secondary
in nature) observed along a levee just east of the borrow pit area. It is assumed this site may
have been part of Los Morteros at one time, and little-to-nothing of it may remain intact;
however, monitoring for additional burials in the site vicinity is recommended during future
grading efforts in the project area.
PROJECT AREA/AREA OF POTENTIAL EFFECTS (APE): The project area includes 90 acres of land

owned by the Town of Marana and situated along the southwestern bank of the Santa Cruz
River. Much of this acreage—approximately 56 acres—is unsurveyable as a result of previous
disturbances associated with the excavation of borrow pits for a gravel operation. This acreage
is also presently underwater.
LEGAL DESCRIPTION: T12S, R12E, portions of Sections 8 and 17
USGS QUADRANGLE(S): Marana, AZ USGS 7.5′ quadrangle
LAND JURISDICTION: Town of Marana
TOTAL ACRES: 90
ACRES SURVEYED: 34
ACRES NOT SURVEYED: 56
CONSULTANT FIRM/ORGANIZATION: WestLand Resources, Inc.
PROJECT NUMBER: 1627.06
PERMIT NUMBER(S): 2016-23bl
DATE(S) OF FIELDWORK: December 1, 2016
NUMBER OF IOS RECORDED: 11
NUMBER OF SITES RECORDED: 3
ELIGIBLE SITES: 1
INELIGIBLE SITES: 2
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UNEVALUATED SITES: 0
SITES NOT RELOCATED: 1

Site summary table

Land
Jurisdiction
Town of
Marana

Town of
Marana
Town of
Marana

Town of
Marana

Identification Status

Site No.

Eligibility Status/
Criterion/Criteria

Recommended
Treatment

Monitor the area
surrounding the site
Previously Recorded
AZ AA:12:88(ASM)
boundary plot for burials
during construction
Avoid associated features
in the project area and
Determined eligible
Previously Recorded
AZ AA:12:57(ASM)
monitor within the site
(SHPO 2008)
boundary during
construction
Recommended
No further work is
Newly Recorded
AZ AA:12:1162(ASM)
ineligible
necessary
This site number has been
deaccessioned and
subsumed by the
boundary for Los
Morteros, however, at
one time it was recorded
as a 25-acre habitation
Previously
with petroglyphs. It is
AZ AA:12:58(ASM)
Not relocated
Recorded/Deaccessioned
listed here only because
the site number is
referenced in previous
reports and in possible
association with
AZ AA:12:88(ASM). No
further work is necessary
with regards to this site.
Recommended
ineligible

COMMENTS: In December 2016, WestLand carried out work in support of a PJD, assessing the

potential of the current property. The results of this delineation and determination are ongoing at
this time; however, a Section 404 (The Clean Water Act, 1972) permit may be required, along with
oversight and consultation with the Army Corps of Engineers. The cultural resources inventory
presented here is in support of this permitting process, as well as grant funds sought from the
Water Infrastructure Finance Authority of Arizona.
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INTRODUCTION AND PROJECT BACKGROUND
The Town of Marana plans to grade an area (the “project area” or “the proposed project”) along
the Santa Cruz River near the Sonoran Vista residential development to minimize flood risk to
constructions in the vicinity (Figure 1). Concomitantly, the Town of Marana proposes to create
and manage a riparian habitat for recreational use (the El Rio Riparian Restoration Project) with
grant funds sought from the Water Infrastructure Finance Authority of Arizona (WIFA). The
project will be undertaken by PSOMAS, a private engineering firm, and the Town of Marana. In
November 2016, WestLand Resources, Inc. (WestLand), was contracted by PSOMAS to perform a
Class III Cultural Resources Inventory, pursuant to Section 106 of the National Historic
Preservation Act (1966, as amended) and a Preliminary Jurisdictional Determination (PJD), pursuant
to Section 404 of the Clean Water Act (1972, as amended) for this proposed project. This report
represents the results of the cultural resources inventory, carried out December 1, 20161. The project
area encompasses a parcel (owned by the Town of Marana) that is totals approximately 90 acres, 56
of which were surface-stripped during a 1960s-era gravel mining operation and therefore not subject
to the current cultural resources inventory2 (Figure 2). Systematic pedestrian survey of the
remaining 34 acres was necessary to fulfill the requirements of the Section 106 process.
Survey of the acreage resulted in the documentation of one historic archaeological site that is
recommended ineligible for inclusion on the National Register of Historic Places (NRHP). In
consultation with the Arizona State Museum (ASM), the Historic-era gravel pit was designated
archaeological site AZ AA:12:1162(ASM). No further treatment is recommended for
AZ AA:12:1162(ASM); however, one previously recorded NRHP determined-eligible
(SHPO 2008) site—a locus and feature associated with Los Morteros (AZ AA:12:57[ASM])—
abutting the west margin of the project area may be impacted by grading. WestLand recommends
avoidance of extant features associated with the site and monitoring within the boundaries of
Los Morteros, should the proposed project move forward. In addition, a previously recorded
Classic period Hohokam cemetery area (AZ AA:12:88[ASM])—disturbed by the gravel pit
operation and perhaps altogether, removed—is presently underwater, buried by flood deposits
and covered by riparian vegetation. The projected boundary of AZ AA:12:88(ASM) places the site
within the eastern portion of the project area boundary, an area that also functioned as a borrow
pit for the gravel operation. The site is currently not visible, but remnants remain as scattered
artifact concentrations (secondary in nature) observed along a levee just east of the borrow pit. It
is assumed this site may once have been part of Los Morteros and little-to-nothing of it may
remain intact; however, monitoring for additional burials in the site vicinity is recommended
during future grading efforts in the project area.

The results of the PJD may federalize the project area, making it subject to Army Corps of Engineers oversight
during the Section 404 permitting process (Clean Water Act 1972, as amended).
2
Following consultation with the Town of Marana and review of historic aerial maps, the two polygons depicted on
Figure 2 were determined to be highly disturbed and not subject to this cultural resources inventory.
1
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ARCHAEOLOGICAL RESEARCH AND RECORDS SEARCH
Prior to fielding the project, WestLand conducted a Class I records search of existing archaeological
projects, site records, and historical maps and records for the project area (see Appendices
A and C). A search of records in the ASM AZSITE database revealed that two archaeological
surveys had been conducted within the project area: the Northern Tucson Basin Survey, a National
Science Foundation–funded survey of the Northern Tucson Basin conducted between 1981 and
1984 (Fish et al. 1992), and an unspecified compliance project completed by the ASM for the Bureau
of Reclamation in 1980 (McCarthy 1982). An additional 35 survey and excavation projects were
conducted within a 1-mile radius of the project area between 1955 and 2014, primarily as compliance
for road, drainage, and railway infrastructure (Table A.1 [Appendix A]).
Two sites were recorded within the project area: AZ AA:12:88(ASM), a Classic period Hohokam
cemetery area, and AZ AA:12:57(ASM) (Los Morteros), a 445-acre complex of habitation,
agricultural, and processing areas occupied during the Late Archaic through Early Agricultural
periods, then reoccupied during the Hohokam Rillito through Tanque Verde phases. A third site,
AZ AA:12:58(ASM), at one time was located within the current project area. Recorded in 1963 as
a 25-acre village site with petroglyphs, this site was deaccessioned and subsumed by the boundary
of Los Morteros as recently as 2003. It is thought that this site and AZ AA:12:88(ASM) were in
large part removed by the gravel pit operation during the 1960s.
AZ AA:12:57 (Los Morteros) is an extensive multicomponent village located along the slopes and
base of Rillito Peak. Features dating to the Hohokam occupations of the site include terraced
garden and habitation areas (trincheras), a ball court, and numerous pithouses, processing areas
and petroglyph clusters. Ceramic dates show peak occupations during the Rillito phase of the
Colonial period and the Tanque Verde phase of the Classic period. The area encompassed by
Hohokam occupations subsumes smaller loci dating to other periods, including Late
Archaic/Early Agricultural camps and historical Euroamerican and Yaqui houses. Detailed
description of Los Morteros and the Marana community is presented in the Culture History
section of this report.
The other two sites, which at one time or another were given discrete numbers
(AZ AA:12:58[ASM] and AZ AA:12:88[ASM]), are nonetheless associated with Colonial and
Classic period Hohokam occupations of Los Morteros and the Marana community. Descriptions
of the location of AZ AA:12:58(ASM) are ambiguous, but it seems to have encompassed an area
that was nearly entirely destroyed by an Arizona Department of Transportation (ADOT) materials
pit (the “gravel operation”) in the 1960s. The site description indicates that remaining cultural
features along the southern edge of the pit were later subsumed by the site boundary of
Los Morteros (AZ AA:12:57[ASM]). AZ AA:12:88(ASM) consisted of a two inhumations with
associated artifacts, both of which were excavated in 1973 (ASM 2003b). The inhumations were
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located on the edge of the gravel pit, and it is unclear whether or not additional features could be
present or were previously removed by the excavation of the gravel pit.
An additional 34 sites were recorded within a 1-mile radius of the project area (Table A.2
[Appendix A]). Most of these are associated with the prehistoric Hohokam occupation of the area.
However, historical homesteads, mining features, and infrastructure are also common in this area,
and at least two sites in the area—AZ AA:12:486(ASM) and AZ AA:12:143(ASM)—have a Late
Archaic/Early Agricultural Period component.

HISTORICAL MAP REVIEW
The following historical maps and records were reviewed as part of the Class I record search
(see Appendix C):
 1947 USGS 15′ Cortaro quadrangle (USGS 1947) (Figure C.1 [Appendix C])
 1957 USGS 15′ Cortaro quadrangle (USGS 1957) (Figure C.2 [Appendix C])
 1967 USGS Marana 7.5′ quadrangle (USGS 1967) (Figure C.3 [Appendix C])
 General Land Office (GLO) plat for Township 12 South, Range 12 East (Roskruge 1896)
(Figure C.4 [Appendix C])
 Bureau of Land Management (BLM) accession # AZAZAA 008968; 1906 Homestead patent
for Sotero Ruelas (BLM 1906)
In addition, historical aerial imagery of the project area was examined for evidence of features in
the project area. High-quality aerial photos are available for the years 1956 (entity
ID A550810020140) and 1966 (entity ID IVBMX00010124) through the U.S. Geological Survey
(USGS) Earth Explorer website (Photos C.1 and C.2 [Appendix C]).
Historical map review shows that the area surrounding the project area has been developed since
the territorial period. An 1896 GLO map shows that the settlement of Marana was well-developed
by the territorial period, comprising over a dozen households. Most of these appear to have been
Mexican American families (family names that appear on the map include Molina, Aguirre, and
Alvarrez). The town was connected to Tucson to the south and Phoenix to the north by the
Southern Pacific railroad. The map plots the homestead of Sotero Ruelas within the project area,
and mapped features include a house, canal, fenced area of range land, and graded access road
(see Figure C.4 [Appendix C]). The southern half of the fenced enclosure and the house appear to
be in an area that would have been obliterated by later gravel mining operations. A second
unnamed road runs northwest-southeast through the project area before joining the Silverbell
Road to the south.
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The earliest detailed USGS map available for the area dates to 1947. By this time, houses within
the project area appear to have been abandoned. Graded access roads flank the project area
boundaries to the east and west. The Southern Pacific railroad line, just east of the project area,
was now paralleled by the Casa Grande Highway to the west. Numerous wells along this portion
of the Santa Cruz River floodplain suggest that the primary use of this area was agricultural. A 1957
USGS map does not show major changes to the project area or the surrounding lands. By 1967,
Interstate 10 had had been constructed paralleling the Casa Grande Highway to the west. A large
portion of the project area had been converted into a borrow pit, where gravel was mined for
highway construction. The ASM site card (ASM 2003a) for the now deaccessioned
AZ AA:12:58(ASM) states that the gravel mine was used from 1963 to 1969, with occasional use
through 1983. Based on examination of 1966 historical aerial photos, the northern portion of the
project area appears to have been covered by mesquite bosque during this period. However, canals
or roads are visible within cleared areas.
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PHYSIOGRAPHIC CONTEXT
The project area is located along the western bank of the Santa Cruz River, along the river
floodplain and first alluvial terrace. Rillito Peak, an andesitic plug, flanks the project area to the
west. The slopes of Rillito peak were terraced prehistorically, creating numerous garden and
habitation areas that were used during the Hohokam Colonial and Classic periods. The Tucson
Mountains define the western boundary of the project area. The extraordinary density of
prehistoric settlement in this area is due to a historically high water table, where shallow bedrock
constricts the Santa Cruz River at the northern end of the Cortaro Basin (Wallace and
Holmlund 1983:138). The floral regime of the area falls within the Arizona Upland subdivision of
the Sonoran Desertscrub biotic community (Turner and Brown 1994) (Photo 1). Review of
historical maps and photos shows that portions of the project area were covered by mesquite
bosque; this was likely also the case prehistorically. The northern portions of the project area,
which were never impacted by the gravel mining operation, support seasonal wetlands along
braided channels of the Santa Cruz River (Photo 2). Paleobotanical remains recovered from
Los Morteros indicate that hydroriparian plant species also grew in this area prehistorically
(Wallace and Holmlund 1993:11), suggesting that cienegas may have been present along the Santa
Cruz River prior to channelization during the historical period.

Photo 1. Sonoran Desertscrub plant community along the slopes of Rillito Peak, which flanks the
project area to the west. View southwest
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Photo 2. Riparian plant community in a channel along the margins of the Santa Cruz River. View
northeast

The project area has been dramatically altered in the past half century by the excavation of a gravel
borrow pit for the construction of Interstate 10 in the 1960s and a subsequent breach of retaining
walls along the Santa Cruz River in 2014, which flooded the excavated area, creating a wetland
area colloquially known as “Lake Marana.” Standing water is still present in this area; however,
levels have been dropping since 2015, when the Santa Cruz River shifted its course towards the
eastern bank (Davis 2015). During the PJD, WestLand biologists determined that borrow pits
from the former mining operation were now covered with between 1 to 12 inches of alluvial
deposits (Breck Jacoby, personal communication December 13, 2016). Lake Marana has created
a hydroriparian habitat that currently supports lush vegetation and migratory bird species.
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CULTURE HISTORY
PALEOINDIAN AND ARCHAIC PERIODS
The Paleoindian Period

As isolated Clovis and Folsom points found scattered across southeastern Arizona attest, this
region was traversed by Paleoindians, a migratory, nomadic hunting people who roamed across
North America at the end of the Pleistocene epoch. Two diagnostic characteristics of Paleoindians
are 1) large fluted, lanceolate projectile points and 2) the association of these points with the fossil
remains of now extinct animals, particularly mammoth (Mammuthus spp.) and ancient bison (Bison
antiquus) (Reid and Whittlesey 1997:30–37). While originally conceptualized as purely “big-game
hunters,” Paleoindians are now known to have exploited plant resources in ways akin to later
Archaic peoples (Mabry 1998; Reid and Whittlesey 1997).
The Early Archaic Period

The transition from the Paleoindian period to the Archaic period correlates to a change in the
environment that distinguishes the Holocene epoch from the preceding Pleistocene epoch.
Whereas Paleoindian cultures are characterized as big-game hunters, Archaic cultures are
perceived as generalized hunters and gatherers (Mabry 1997:4) who used a broad spectrum of
faunal resources and diverse local plant foods. The transition probably was not abrupt, and some
archaeologists have suggested that the two subsistence strategies overlapped temporally and
possibly spatially (Faught and Freeman 1998:50). Nevertheless, 8500 B.C. is taken as the starting
point of the Archaic period as it was around this time that a ground stone tool industry consisting
of handstones and netherstones became common across the Southwest (Huckell 1996:306, 327).
Evidence of Early and Middle Archaic occupations in southeastern Arizona is sparse.
Only a handful of sites with Early or Middle Archaic components have been excavated in
southeastern Arizona, all of which are rockshelter sites and ephemeral encampments (Clark and
Lyons 2012:349). However, evidence from other areas of the Southwest cast light on probable
developments during this interval. Recent investigation into the adoption of maize across the
Southwest puts the current threshold for the use of this plant at about 2100 B.C., during the late
Middle Archaic period (Mabry 2005). This development set the stage for cultural innovation
during the Late Archaic period.
The Late Archaic Period

An increase in site frequency during the Late Archaic period suggests significant population
growth (Berry 1982; Matson 1991). This period is also characterized by a proliferation of local

Q:\Jobs\1600's\1627.06\ARC\Initial Submittal 12-30-16\Town of Marana_El Rio Riparian Restoration_CRI_csd.docx

90 Acres for El Rio Riparian Restoration Project – 10

stylistic traditions and contracting resource-procurement catchments, suggesting the establishment of autonomous social units with defined territories (Shackley 1996). However, networks of
alliances fostered rapid transmission of ideas and goods, as indicated by the nearly synchronous
adoption of maize across widely separate regions of the Southwest (Gregory 1999:8–9; IrwinWilliams 1979:38). Similarly, the widespread exchange of marine shell jewelry (Howard 1987; L.
Huckell 1993; Vokes 1998a, 1998b) and shared stylistic patterns in the material culture (Huckell
1984a, 1984b, 1988; Irwin-Williams 1979:38) attest to the existence of an exchange network.
In southern Arizona, Late Archaic period sites have generally been found on the floodplains and
terraces along rivers and in the bajada/montane transition zones (Altschul et al. 1997; Huckell
1988, 1990; Roth 1992, 1996; Vanderpot 1997; Whalen 1971). These settlement locations would
have provided ready access to a rich variety of valley and mountain resources (Roth 1992,
1996:39). Between these two nodes of settlement are strings of smaller sites and isolates,
representing resource-procurement and processing sites within a broader territory.
In southern Arizona, the roots of the great irrigation societies of the Formative period emerged
as early as 1000 B.C. along the floodplain of the Santa Cruz River. Recent excavations here (Mabry
and Davis 2008) uncovered small canals dating to this period. By 880 B.C., villages of up to a
hundred habitations show evidence of communal food production and storage and public
architecture (Freeman 1998; Gregory 2001; Huckell 1990; Mabry and Archer 1997). While we
cannot assume that these structures were simultaneously occupied, the number of houses indicates
a permanence of settlement that differs from the preceding periods. An attachment to “place” is
also manifested by the repeated and enduring use of particular settlements with formal cemeteries
(Mabry 1998). Emerging social difference is evident in the layout of some of these sites: for
example, pit structures at the Santa Cruz Bend site (Mabry 1997:2) and Coffee Camp
(Halbirt et al. 1993:87–91) show a “big house/small house” dichotomy indicative of hierarchies
within settlements.

FORMATIVE PERIOD
The Formative period is differentiated from the Archaic period by the addition of pottery to the
material culture repertoire. The Formative period in southern and central Arizona is typically
considered synchronous with the tenure of the Hohokam culture.
The Early Formative Period

Similarities in settlement locations and flaked and ground stone industries and the practice of a
mixed agriculture and foraging subsistence strategy support the thesis of continuity between the
Late Archaic period cultures and the Formative period pottery-making, sedentary agricultural
cultures across the southern Southwest (Bowen 1976; Cable and Doyel 1987; Ciolek-Torrello
1998; DiPeso 1956, 1979; Doyel 1995; Elson and Lindeman 1994; Gilman 1995; Haury 1957,
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1986; Hayden 1970; Johnson 1960; McGuire and Villalpando C. 1993; Roth 1996; Sayles 1945;
Schroeder 1957; Wallace et al. 1995). In the Phoenix and Tucson Basins, incipient irrigation
agriculture developed into extensive canal systems (Henderson 1989). In the middle Gila River
Valley, there began to emerge a unique group of people recognizable as the Pioneer period
Hohokam. During most of the Early Formative period, this group seems to have been no more
influential than any other contemporary group in the Tucson Basin and 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.
The Middle Formative Period

During the Middle Formative period, Hohokam sites become more numerous, and the culture’s
sphere of interaction expanded from the Salt/Gila core into adjacent areas like the lower San
Pedro River Valley. The initial spread of this tradition occurred during the Snaketown phase of
the Pioneer period of the Hohokam cultural sequence, sometime between A.D. 700 and 800.
Deaver and Altshcul (1994) attribute the change to a shift from primarily relying on dry or
floodwater farming to fully adopting irrigation agriculture, which encouraged expansion into nonriverine environments.
This expansion was marked by the widespread trade of red-on-buff pottery decorated in a
distinctive hachured style. The spread of the Colonial period Hohokam cultural pattern soon
followed characterized by 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, the
Hohokam culture ruled supreme over most of southern Arizona. During this 150-year period,
many of the low-lying river valleys along the Gila River and its tributaries were “colonized” and
established as Hohokam settlements. A ball court network linked peripheral areas to the large
riverine village sites in the Phoenix Basin, promoting regular interaction and market exchange.
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 Paloparado (DiPeso 1956), some
180 km to the south.
During the later part of the Middle Formative period, the influence of the Hohokam cultural
system on populations in southern Arizona began to diminish. The export of red-on-buff painted
pottery from the Gila River to outlying areas slowed dramatically around A.D. 950 (Wallace 1988;
Wilcox 1987). In its place, a number of local ceramic series evolved that imperfectly emulated
Hohokam Sedentary-style decoration, but were clearly produced from local clays with a nonHohokam technology (Deaver 1989a, 1989b; Greenleaf 1975; Wallace 1986). Across southern
Arizona, ball courts had been largely abandoned as integrative features by about A.D. 1000, and
widespread shifts in settlement location and configuration occurred (Ferg 1984).
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The Late Formative Period

Changes of the post-A.D. 950 period are sufficiently dramatic to suggest that the populations of
southern Arizona were once again functioning as independent political and economic systems by
the middle of the tenth century A.D. In southern Arizona, local systems flourished at the expense
of regional systems, and within localities, districts were abandoned and new communities and
community centers were established. Influential local systems included northern Mexico, the
middle and lower San Pedro River Valleys, the Papaguería, and the Tucson Basin. These new
sociopolitical and economic relationships can be inferred from the patterns in the indigenous and
exotic ceramics in archaeological assemblages. In the Tucson Basin, Tanque Verde Red-on-brown
was produced with a vigor not reflected by its Gila Basin counterpart, Casa Grande Red-on-buff.
In addition, the influx of pottery from the San Pedro River Valley, the Tonto Basin, and the Cibola
region (Wallace and Holmlund 1984:176–177) suggests that a more sustained interaction with
peoples to the southeast and northeast was taking place.
The beginning of the Late Formative period is signaled by the appearance and rapid spread of a
new architectural style consisting of above-ground rectangular rooms. Construction techniques
included walls built with adobe “turtlebacks” (i.e., puddled adobe masses), adobe reinforced by
wooden posts or cobbles, and dry-laid masonry. Initially, above-ground rooms co-existed with the
old-style brush-and-earth-walled pit structures characteristic of the Middle Formative period. But
by A.D. 1200, above-ground architecture was the dominant form of dwelling and storage space.
Changes in settlement structure soon followed, including the concept of enclosing space with
walls to create private compounds. The effect was to partition space and formalize the relationship
between the compounds and other important features within the larger settlement, such as
cemeteries, middens, and public buildings. This newly developed village structure consisted of
several residential compounds loosely focused on a platform mound surrounded by a compound
wall (Reid and Whittlesey 1997:251–252). It is thought that this arrangement reflects a change in
polity that became necessary as a result of population increases and interaction between culturally
diverse groups, especially where arable land was at a premium.
The Late Formative period ends sometime around A.D. 1450 with the disappearance of the Late
Formative period cultures in southern Arizona from the landscape and the abandonment of the
major Formative period settlements in the Salt and Gila River Valleys, in the Tucson Basin, and
in the rest of southern Arizona. Various competing theories have arisen to explain this cultural
change. In the Hohokam core along the Salt and Gila Rivers, soil salinization as a result of
intensive irrigation, overpopulation leading to resource depletion, raiding and warfare, internal
strife, and degradation of irrigation systems due to floods and droughts, have all been proposed
(e.g., Abbott 2003; Ackerly 1982; Andrews and Bostwick 1997). In areas of southern Arizona that
were not dependent on a similar level of social organization or extensive networks of irrigation
canals, other factors may have been at work. Little hard evidence is available. What is clear is that
We stL an d Re sou r ce s, In c.

13 – A Cultural Resources Inventory of

when the Spanish first entered the southwestern United States less than a century later, the large
Late Formative period settlements across southern Arizona were long abandoned and the history
of these prehistoric cultures had already passed into the folklore of the native peoples that the
Spanish encountered.
The Marana Community

The project area is located in the southern portion of an area of the Tucson Basin known as the
Marana Community (AZ AA:12:251[ASM]). This community represents a Late Preclassic/Early
Classic period cluster of sites focused on the major civic and monumental architecture of the
Marana Platform Mound site. This site is surrounded by a group of interrelated villages,
agricultural fields, and resource-extraction and processing locales. Together, the platform mounds
and their associated sites form what could be considered a territory. Peripheral sites in
geographically “isolated” regions persisted during the Early Classic period, but platform mound
communities came to dominate the Tucson Basin landscape. Within and among the platform
mound communities in the Tucson Basin and elsewhere, diverse systems of commodity exchange
and communal interaction developed. First delineated during the Northern Tucson Basin Survey,
the community of Marana encompasses an area of nearly 200 square kilometers located at the
geographic midpoint between the Santa Cruz River and the Tortolita Mountains (Fish et al.
1992:Figure 3.2; Madsen et al. 1993). The platform mound site at the Marana Community is
situated along the western toe slope of the Tortolita range, covering an area measuring 1.5 by
0.5 km (Bayman et al. 2013:3). The Marana Community was densely settled but essentially had no
immediate access to irrigable farmland. Scholars posit that this resulted in the development of a
comprehensive system of subsistence exchange with an emphasis on site craft manufacture
(Bayman et al. 2013:1–17). The occupants of Los Morteros were certainly involved in goods
exchange and interaction with villages in the larger community area.
Los Morteros

Los Morteros was primarily occupied during the Rillito (A.D. 850–950), Rincon (A.D. 950–1150),
and Tanque Verde (A.D. 1150–1300) phases of the Tucson Basin Hohokam cultural sequence
(Lange and Deaver 1989; Wallace 1995). The presence of particular types of pottery suggests that
the site was occupied as early as the Snaketown phase ( A.D. 700–800) and may have experienced
some type of occupation or use in the Tucson phase (A.D. 1300–1450). Over the course of the
450 to 750 years during which the site was occupied, the settlement pattern changed significantly.
During the Rillito phase (A.D. 850–950), the residential core of the occupation appears to have
been centered on the ball court in the preserved portion of the site, situated on county lands at
the southern end of the central two-thirds of the site. Rillito phase components were also noted
to the south, along the margins of the Santa Cruz River floodplain. These may have been small,
scattered, perhaps seasonal farming settlements (Lange and Deaver 1989; Wallace 1995:777).
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During the following Early Rincon subphase (A.D. 950–1000), settlement appears to have
expanded across the site, with the establishment of village segments to the south of the core area
in an area with limited small-scale settlement during the preceding Rillito phase. Settlement during
the Middle Rincon subphase (A.D. 1000–1100) reached its maximum areal extent and consisted of
a series of 17 to 21 village segments strung out along what is essentially the western margin of the
Santa Cruz River floodplain. These village segments appear to have been largely autonomous
settlements consisting of clusters of houses associated with large communal cooking features
(hornos) and cemeteries.
Toward the end of the Middle Rincon subphase and into the Late Rincon subphase (about
A.D. 1080–1150), a drastic and abrupt shift in the settlement pattern occurred, with the wholesale
abandonment of many of the Middle Rincon village segments, particularly those south of Linda
Vista Boulevard; a shift in the settlement location to the northern portion of the site area (Lange
and Deaver 1989; Wallace 1995:794–795); and the occupation of the hillside trincheras settlement
loci of Linda Vista Hill and Rillito Peak (Downum 1995; Wallace 1983). Portions of this later
community, including two Tanque Verde Phase pithouses, have recently been excavated in the
area of the Puerto del Azotado trailhead, near the southwestern corner of the project area
(Hooper 2016). Apparently, a significant Classic period component was also present in the
now-abandoned ADOT materials pit (ASM 2000, 2003a, 2003b). This component has been largely
destroyed, but AZ AA:12:88(ASM) and AZ AA:12:89(ASM) likely represent remnants of this
settlement cluster. The entire settlement area appears to have been abandoned during the Tanque
Verde phase (Wallace 1995:797–799).

THE PROTOHISTORIC AND SPANISH PERIODS
The Protohistoric period in Sothern Arizona remains poorly understood. What is known is based
on Historic period documentation of indigenous land use and limited archaeological evidence.
During the Protohistoric period, the project area fell within the territory of the Sobaipuri, an
O’odham group ancestral to the Tohono. Sobaipuri settlements are documented in the travel
journals of Eusebio Kino and Juan Mateo Manje, who explored the area in the 1690s (summarized
in Clark and Lyons 2012:40–42). They describe an agricultural people who practiced irrigation
farming, constructed bent-pole houses, and lived in moderately sized villages along the San Pedro
River and Aravaipa Creek. Sobaipuri settlements in the Tucson area were situated along points of
the river where high bedrock sills forced water to the surface. One such settlement, San Clemente,
was documented by Kino in the vicinity of the project area, at Point of Mountains (Rillito Peak).
The settlement was described as a rancheria of about 20 houses (Doelle 1984).
Following the death of Padre Kino in 1711, much of the mission system in the Pimería Alta fell
into disrepair for the next 50 years (Bolton 1984). The arrival of Father Bernard Middendorf, a
Jesuit, in the Tucson area in 1757 reestablished a Spanish presence there, and by the early 1770s,
a mission church—San Agustín—had been built at the base of Sentinel Peak near the Sobaipuri
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village sTjulshon (Dobyns 1964, 1976). In 1776, the Presidio of Tucson was established along the
eastern bank of the Santa Cruz River opposite the newly constructed church by an Irishman, Hugo
O’Conor (Dobyns 1964). Defensive and residential structures were built in what is now downtown
Tucson, and soldiers from the presidio at Tubac were moved north to Tucson to defend it against
Apache raiding, which had become a serious problem in the region (Dobyns 1964). Spanish
colonists and Native American farmers were attracted to the area by the fertile farmland, the water
provided by the Santa Cruz River, and the relative safety offered by the presidio (Dobyns 1976;
Officer 1987). Following Mexico’s independence from Spain in 1821, Mexican settlers continued
to arrive and farm the Tucson Basin. The San Agustín Mission appears to have been abandoned
by 1831 (Elson and Doelle 1987). However, the inhabitants of the region continued to rely on the
Tucson presidio for protection (Officer 1987).

he American Period
The Treaty of Guadalupe-Hidalgo, signed in 1848 following the conclusion of the MexicanAmerican 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 River 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 cattle 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).
In 1863, the Arizona Territory was established after successful lobbying by Charles D. Poston.
A year before, in 1862, the National Homestead Act offered land tracts of 160 acres at $1.25
per acre or 80 acres at $2.50 per acre for land within a railroad grant (Stein 1990:4). This began a
series of homesteading acts that sparked a boom in homesteading in Arizona between 1910 and
1940 (Stein 1990). The Southern Pacific Railroad arrived in 1880, bringing with it a flood of AngloAmerican settlers. The surrender of Geronimo and defeat of the Apache in 1886 initiated boom
times in the region, with mining and cattle ranching as the main industries of growth
(Sonnichsen 1987).
In historical times, the south Marana area was an important way station along the trails that crossed
the desert between Tucson and the Gila River. The name of the area at that time, Charco de los
Yumas, conveys the importance of the spot as a watering hole. With the arrival of the Butterfield
stage line, a permanent station (Point of the Mountain or Pointer Mountain station) was
established within the Los Morteros site boundary in the late 1850s (Stein 1993). This was the only
center of occupation in the vicinity for some time, until the area was homesteaded in the 1890s
by Sotero Ruelas and others (Stein 1993:104).
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By the early 1900s, the growth of nearby Rillito led to more residents arriving in the vicinity.
During the early to mid-1900s, a small Yaqui community known as “Puerto” was established in
the north-central part of the site near the modern intersection of Coachline Boulevard and
Silverbell Road. Part of this community, including two framed lumber houses and a jacal structure,
was excavated by Desert Archaeology, Inc. (DAI), in 2002 (Castalia 2002). Historical maps
indicate that residences were replaced by farmland or range and around the project area by the
mid-twentieth century. By 1963, construction of Interstate 10 removed a large swathe of the
project area surface as gravel was mined in the ADOT materials pit (the gravel operation). The pit
continued to be used throughout the 1960s and intermittently until the 1980s, when flooding shut
down mining operations (Wallace 1995).

HISTORIC CONTEXTS
Previous archaeological research in the area suggests that significant sites and features within the
project area will likely be associated with the Middle Sedentary-Classic period Hohokam
occupation of the Marana Community. Site records indicate that Classic period occupation of this
area was particularly intensive, although many features associated with this occupation have been
destroyed by the ADOT materials pit (the gravel operation). Additionally, there is some possibility
that significant features relating to historical period Yaqui and Mexican American occupations
may remain in the project area. However, available documentary evidence suggests that surface
indications of historical features with a high research significance (i.e., Yaqui houses and the Sotero
Ruelas house) have likely been razed by subsequent farming and quarrying. Research themes for
the El Rio Survey therefore concentrate on the prehistoric occupation of the area.
Late Prehistoric Social Organization and Site Structure at Los Morteros

The portions of Los Morteros (AZ AA:12:57(ASM) that fall within the project area represent a
dramatic shift in the settlement structure of Los Morteros, when populations that were formerly
dispersed over an extensive area contracted into smaller settlements along the eastern slope of
Rillito Peak. Previous survey of this part of Los Morteros documented extensive Middle and Late
Rincon phase occupations at trincheras sites immediately west of the project area, as well as a
substantial Classic period component within and around the project area. Remaining Sedentary
and Classic period features within the project area could contribute to our understanding of
changing settlement structure, social organization, and demographics during the later occupations
of Los Morteros.
Prehistoric Subsistence in the Marana Community

One of the more interesting themes to emerge from previous work in the Marana Community is
the complex exchange networks and ecological adaptations that enabled a high population density
in an area where prehistoric occupants could not practice irrigation agriculture. The project area
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is located on the periphery of Rillito Peak, a landform known for its prehistoric terraced gardens
and high density of plant processing features, including the eponymous mortar boulders for which
Los Morteros is known. Additionally, the floodplain to the east of the site is situated in an area
with a naturally high water table and therefore potential for prehistoric ak-chin field systems and
well features. Prehistoric processing and agricultural features within the project area could expand
our knowledge of the diversity of subsistence practices utilized by the prehistoric occupants of
this area.
Classic Period Mortuary Patterns and Human Osteology

Previous work at AZ AA:12:88(ASM) included the removal of two Classic period inhumations
(ASM 2003b). These inhumations were associated with a larger Classic period occupation of the
area, which was previously designated AZ AA:12:58(ASM)—now subsumed by Los Morteros
(AZ AA:12:57[ASM])—and may be part of a larger cemetery area. Should additional inhumations
be present within the project area, they could inform research regarding mortuary custom,
demographics, and pathology among the Classic period occupants of the Marana community. F
Figure 3 summarizes the cultural chronology for the Tucson Basin and neighboring regions
of Arizona.
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SURVEY METHODS
WestLand’s survey methods were influenced by the nature of the expected archaeological
resources and the character of the landscape. A pedestrian archaeological survey was conducted
within the project area using standard field survey procedures. Crew members aligned abreast at
20-m intervals walked parallel transects back and forth across the project area until the entire
project area had been examined for archaeological resources. Topographic maps, surveying
compasses, global positioning system (GPS) units, and pin flags were used to ensure complete
coverage. Field methods focused on collecting basic information about individual artifacts,
features, and sites, including their age, cultural affiliation, and presumed function. Basic metric
data were also recorded.
Due to the topography of the project area, some areas could not be assessed by pedestrian transect
survey. Therefore, these areas were not transected. Areas that were inundated during the 2015
flood remain covered by water or by thick deposits of alluvial silts that obscure the ground surface.
Inundated and recently inundated areas include all of the former gravel operation borrow pits and
graded areas, encompassing approximately 62 percent of the project area. Areas that could not be
surveyed as a result of floodwater or flooding events and deposits or thick riparian vegetation
stands are shown in Figure 4.
In addition, the survey methods were influenced by the expectation that sites are often masked or
obscured by ongoing modern land use. A review of historical maps and aerial photographs was
performed prior to the field survey to help identify Historic period features that might still exist
as archaeological sites. Field observations were recorded on standardized forms.

ASM SITE CRITERIA
Evidence of past human activities exists on the landscape in the form of objects, sites, districts,
buildings, and structures. The archaeological survey anticipated finding three categories of
archaeological resources: artifacts, artifact scatters, and features. The first two categories consist
of portable objects left behind on the landscape by various activities. The third is made up of
nonportable, purposeful constructions, excavations, and deposits.
The ASM provides guidelines that identify what is minimally considered an archaeological site.
Upon initial discovery of an archaeological artifact, artifact scatter, or feature, the archaeological
survey team converged on that find to determine whether other associated archaeological
materials were present. Once fully defined, ASM guidelines (1995) were applied to determine
whether the archaeological find should be designated and recorded as an archaeological site.
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According to the ASM, a site is any:
1.

Physical remains of past human activity that are at least 50 years old.

Additionally, sites should consist of at least one of the following:
2.

30+ artifacts of a single class (i.e., 30 sherds, 30 lithics, 30 tin cans) within
an area 15 m (50 ft) in diameter, except when all pieces appear to originate
from a single source (i.e., one ceramic pot, one core, one glass bottle).

3.

20+ artifacts which include at least 2 classes of artifact types (i.e., sherds,
ground stone, nails, glass) within an area 15 m (50 ft) in diameter.

4.

One or more archaeological features in temporal association with any
number of artifacts.

5.

Two or more temporally associated archaeological features without
artifacts.

Per current ASM requirements (Todd Pitezel, personal communication August 3, 2016), no
historical linear infrastructure was recorded as a site unless abandoned or no longer maintained
for its original use. However, linear infrastructure, when present, was recorded as a discrete feature
within larger historical archaeological sites.
Resources satisfying these minimum criteria were designated as archaeological sites and recorded
as specified in the ASM site recording manual (ASM 1993). Archaeological resources that did not
meet these criteria were designated as nonsite isolated occurrences. Within the boundaries of the
archaeological sites, WestLand archaeologists used various methods to assess surface artifact
density. When there are fewer than 100 artifacts at a site, all the artifacts are tallied and divided by
the total site area. When there are greater than 100 artifacts at a site, the number of artifacts within
one or more observation units of a prescribed shape and size (e.g., 2-by-2-m square, 2-m-diameter
circle) is tallied and divided by the area. Site recording generates the following records: written
descriptions, photographs, and electronic data collection with a Trimble GeoExplorer. A digital
Primary Site Datum (PSD) is established for each site. UTM coordinates are electronically
recorded for each PSD with submeter accuracy and initialized to the NAD83 CONUS datum. Site
boundaries are established by the distribution of artifacts and features. Within each archaeological
site, the locations of any features and diagnostic tools are mapped. For each newly discovered site,
an ASM site number is obtained from the ASM Site Files Office (University of Arizona, Tucson)
and an ASM site card is completed and returned to the ASM for entry into their site files records
and database (AZSITE).
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ISOLATED OCCURRENCES
This category includes all archaeological resources that are not identified as archaeological sites.
The location of each isolated occurrence is recorded with a handheld GPS unit. To the extent
possible, each isolated occurrence is categorized into a conventional typological category and
attributed to an archaeological culture, chronological period, and activity. Examples are resource
procurement, transportation, ranching, and mining.
Isolated occurrences can be individual artifacts, artifact scatters, and features. By definition, these
are considered archaeological when they are more than 50 years old. Many artifacts of glass, metal,
and synthetic material lack clear diagnostic characteristics to indicate their age. Because these are
abundant around modern settlements and in areas frequently visited for hunting, camping, and
other forms of recreation, it is impractical to map and record all glass, metal, and synthetic
materials. These industrial-age artifacts are identified as archaeological resources only when clear
diagnostic evidence establishes that they are over 50 years old. If these artifacts are related to the
defined themes of Euroamerican land use, then items that can be linked specifically to these
activities are mapped and documented at the discretion of the field director in consultation with
the principal investigator. Similarly, many individual man-made features whose ages are uncertain
are present on the landscape. Some commonly encountered examples are cairns, rock clusters,
small rock rings, mining features, ranching features, trails, and roads. Even though the age of these
features may be ambiguous, they are related to the theme of Euroamerican land use and are
mapped and recorded in consultation with the Arizona State Historic Preservation Office
(SHPO). Some of these may be diverse groups of artifacts and features that meet all the ASM
criteria for an archaeological site except for the determination of age. These are identified as
isolated occurrences because their age is unknown.

FINDINGS AND FIELD NUMBERS
Archaeological resources found during a survey are designated as sites, isolated occurrences,
features, or artifacts. WestLand also designates study units and reference points to assist in
documentation. All the archaeological resources found, study units, and reference points are
assigned a unique field number (FN) from 1-n in a master field log. The FNs are recorded on all
documentation and link the documentary record to a specific point, object, site, or area within the
project area. The assigned FN is also used as the field site number, isolate number, artifact number
(within sites), feature number (within sites), unit number, and reference point number. Whereas
the FN master list is a set of sequential numbers, when the FNs are categorized by site, feature,
artifact, isolate, study unit, and reference point categories, they are not sequential within these
subsets. All FNs are resequenced in the final report and are presented in sequential order with
each site on maps and documentation within the report.
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ARTIFACT AND FEATURE DOCUMENTATION
Data on artifacts and features are consistently collected, regardless of whether the artifact or
feature is associated with a site or considered an isolated occurrence. Artifacts are described and
classified into typological categories based on material, form, and manner of decoration. Artifacts
representative of each type are photographed. Glass, metal, and other industrial-made artifacts are
similarly classified. Key diagnostic traits are recorded, and any diagnostic markings or
embellishments are photographed and transcribed.
Archaeological features are documented in a consistent manner. Features are classified into
quasifunctional categories, described, and measured. Descriptions include notes on the form,
composition, material, and construction technique. All features are photographed.
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SURVEY FINDINGS
Two previously recorded sites, 1 newly documented site, and 11 isolated finds were recorded
during the current survey. These are discussed below.
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SITE DESCRIPTIONS

AZ AA:12:88(ASM)
OTHER SITE NUMBER: N/A3
WESTLAND FIELD SITE NUMBER: N/A
CULTURAL AFFILIATION: Hohokam
AGE: Classic period (1150–1450 A.D.)
TYPE: Inhumation features
DIMENSIONS: 51 × 63 m (2547 m2)
ELEVATION: 2,086 feet amsl
NATIONAL REGISTER OF HISTORIC PLACES ELIGIBILITY RECOMMENDATION: Ineligible
SITE DESCRIPTION: AZ AA:12:88(ASM) was initially recorded by Bruce Huckell in 1973. The ASM

site card (ASM 2003b) states that two Classic period inhumations were observed along the edge
of a gravel borrow pit (now referred to as AZ AA:12:1162[ASM]). These inhumations were
subsequently removed by Tom Mulinski. One inhumation contained no artifacts; the other
contained a Gila Red bowl and bone awl. Although both inhumations were removed, the
excavators posited that additional intact features may remain on the eastern margin of the borrow
pit. Therefore, a site number was retained.
The site was rerecorded in 1980 by Sharon Urban as a historical gravel pit with unspecified
destroyed archaeological remains—a description that may describe the secondary deposits of
artifactual materials WestLand archaeologists observed as isolated features (IOs 1, 2, and 3) along
the northern and eastern margins of the borrow pit during the current cultural resources inventory
(Figure B.1 [Appendix B]). These isolated concentrations fall outside the site boundary currently on
file with ASM (Figure 5). The last recording of the site was conducted by SWCA Environmental
Consultants, Inc. (SWCA), in 2003. A that time, the recorder noted that intact features may exist
east of the site boundary along the edge of the borrow pit (ASM 2003b).

AZ AA:12:58 (ASM)—deaccessioned and subsumed by the revised boundary of Los Morteros
AZ AA:12:58[ASM]) in 2003—is at times referenced in possible association with AZ AA:12:88(ASM) (ASM site
card 2003a). Additionally, AZ AA:12:88(ASM) was at one time, encompassed by the boundary of Los Morteros.
However, the 2003 aforementioned site boundary revision reduced the size of Los Morteros and AZ
AA:12:88(ASM) maintained its original, discreet location (ASM site card 2003b). All site boundaries within in the
project area were likely associated with the occupation of Los Morteros.
3
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AZ AA:12:88(ASM), as presently understood, may constitute a small part of a larger Classic period
habitation component associated with Los Morteros (see AZ AA:12:57[ASM]) and was included
within Los Morteros site boundaries in earlier site descriptions (ASM 2000, 2003a). The area has
also been recorded under the site number AZ AA:12:58(ASM), but this site designation was retired
when the habitation area was determined to have been destroyed by gravel mining operations
(ASM 2003a). AZ AA:12:58 was described as a Tanque Verde phase village encompassing the area
where AZ AA:12:88 is currently located and likely describes the same cultural manifestation noted
by Urban and SWCA.
AZ AA:12:88(ASM) was revisited by WestLand archaeologists on December 1, 2016. As a result
of the recent breach of retaining walls along the Santa Cruz River and the subsequent flooding of
the borrow pit, the site surface is now completely covered by several feet of alluvial silt and some
water, with stands of lush riparian vegetation (Photo 3). Considering the nature of recently
excavated and likely contemporaneous Classic period components immediately south of the
current project area, occurring at a maximum depth of 1.5 m, features within the center of the
gravel pit where AZ AA:12:88(ASM) is plotted were likely destroyed by the mining operation
(John Hooper, personal communication December 13, 2016). However, numerous artifacts
consistent with the phase assignation of this site were found in disturbed contexts in an earthen
berm 80 m north of the site boundary (see IO 1). These were presumably scraped from the surface
of the borrow pit when the mine was in use and used to construct flood control berms around
the mining operation. Scattered artifacts and fire-affected rock were also recorded eroding from
cuts along the eastern boundary of the gravel pit, approximately 200 m east of the site boundary
(see IOs 2 and 3).
CONDITION: The density of artifacts recorded in the area surrounding the gravel pit suggests that

the Classic period site, which was located within the gravel mining operation, was likely substantial.
However, the gravel mining operation and subsequent flooding has eliminated all visible surface
features and likely destroyed subsurface deposits. Based on the depth of contemporaneous
deposits nearby, the gravel mining operation may have destroyed all cultural materials within the
recorded boundary of AZ AA:12:88(ASM). However, it should be noted that the current site
boundary on file with ASM likely does not encompass the entirety of the area described in previous
site recordings, which references intact deposits along the eastern wall of the pit. Nondiagnostic
artifacts recorded by WestLand along the eastern margin of the borrow pit (IOs 1 and 2) may
indicate intact deposits that are associated with this site but not encompassed by the current site
boundary.
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Photo 3. Site overview of AZ AA:12:88(ASM), showing recent alluvial deposits covering the site
surface, view to the west

INTERPRETATION: Based on previous site descriptions, AZ AA:12:88(ASM) is interpreted as a

cemetery area that was likely associated with the Classic period occupation of Los Morteros. Two
inhumations were recovered from the site in the 1970s. Existing documentation suggest that most
of the site has been destroyed by historical mining operations, and no in situ artifacts or features
were observed within the current site boundaries. However, the inundation of the site area in 2015
makes assessing its condition or research potential impossible at this time.
NATIONAL REGISTER OF HISTORIC PLACES ELIGIBILITY EVALUATION: The integrity of this site based

on available data is poor and, as stated, much of the site has likely been destroyed. WestLand
therefore recommends AZ AA:12:88(ASM) ineligible for inclusion on the NRHP. However,
based on the documented presence of inhumations at the site and the suggestion of additional
intact features in its vicinity, WestLand recommends monitoring for additional burials during
future proposed construction efforts in the areas surrounding the site boundary, especially east
and north of the eastern most gravel pit.
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AZ AA:12:57(ASM)
WESTLAND FIELD SITE NUMBER: N/A
CULTURAL AFFILIATION: Hohokam
AGE: Hohokam Pioneer through Classic periods (700–1450 A.D.)
TYPE: Village
DIMENSIONS: 2,745 × 884 m (1,802,280m²) (approximately 445 acres)
ELEVATION: 2,080 feet amsl
NATIONAL REGISTER OF HISTORIC PLACES ELIGIBILITY RECOMMENDATION: Eligible (D)
SITE DESCRIPTION: AZ AA:12:57(ASM), or Los Morteros, is an extensive multicomponent

prehistoric site. The site is located along the western slopes and foothills of Rillito and Beacon
peaks (Figure 6) and encompasses various loci, including trincheras, Rincon through Tanque
Verde phase habitation clusters, processing areas, petroglyph clusters, and a ball court village. This
site description addresses only the loci and features at Los Morteros that fall within the project
area and those areas immediately adjacent. For a more complete description of Los Morteros, see
the Culture History section of this report and Hooper (2016).
PREVIOUS WORK: Portions of AZ AA:12:57(ASM) north, west, and south of the project area were

recently recorded by DAI (Whitney 2014), who identified three loci (Figure 7).
DAI Locus 1 is located immediately south of the project area. Whitney (2014) describes this area
as a medium- to high-density artifact scatter covering approximately 3,600 m2. The entire area was
previously part of a mid-twentieth century agricultural field, and disking has removed any evidence
of surface features. They interpret this locus as the possible remains of a Hohokam courtyard
group dating the Middle Rincon, Late Rincon, or Tanque Verde phase.
DAI Locus 2 is the southernmost of two loci located immediately west of the project area. This
locus consists of a rockshelter, a concentration of 14 boulders with grinding features and
petroglyphs, and 2 artifact scatters. The locus was initially documented by Wallace (1980a, 1980b)
as the “MB cluster.” According to Wallace, the rockshelter included possible stratified deposits
with ground stone fragments, shell, and cremated bone. Wallace additionally documented
debitage, red ware sherds, plain ware sherds, and historic trash scattered among the petroglyph
and mortar features but did not define discrete artifact concentrations. In their 2013 recording,
DAI noted that visitors appeared to have removed many artifacts from the rockshelter and its
surroundings. They also documented two additional artifact concentrations on the flats east of
Rillito Peak. Artifacts dated to the Middle Rincon, Late Rincon, or Tanque Verde phase
(Whitney 2014:42).
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DAI Locus 3 is located north of DAI Locus 2, also along the western boundary of the El Rio project
area. This locus comprises an artifact scatter covering approximately 12,100 m2, a fire-cracked rock
scatter, and a possible structure. The locus also incorporates several clusters of petroglyph and
grinding features located on boulders along the slope of Rillito Peak. In their recent recording, DAI
noted a possible wall alignment that may be the remains of an aboveground cobble masonry room
on the flats east of the Rillito Peak slope. They additionally recorded a disturbed roasting feature in
this area, along with a dense concentration of Tanque Verde phase artifacts and scattered Hispanic
period historical artifacts.
During archaeological data recovery within the Puerto del Azotado trailhead, near the southwestern
corner of the project area and west of DAI Locus 1, WestLand discovered an additional locus of
occupation (Locus 156) that appears to date to the Tanque Verde phase. Exploratory trenching
resulted in the discovery of two Tanque Verde phase pithouses in this area, one of which was
completely excavated (Hooper 2016).
TOPOGRAPHIC AND ENVIRONMENTAL SETTING: The proposed impact area for the El Rio Riparian

Restoration Project overlaps the western periphery of the Rillito Peak area of Los Morteros. Features
in this area of the site lie along a sandy, gently sloped grade abutting the eastern flank of the peak
(Feature 1, also called WRI F 1) (see Figure 7) and on a small, isolated rhyolite plug immediately
south of the western borrow pit (Feature 2, also called WRI F 2, associated with WRI Locus 1)
(see Figure 7). The area of Los Morteros that falls within the project area is dissected by incised
drainages and covered by sparse creosote bush, wolfberry, and saltbush. Much of this area appears
to have been brushed or dragged at some point in the past, creating irregular linear berms.
Additionally, parts of the flooded western ADOT borrow pit (the gravel operation) fall within the
site boundary.
FEATURES: WestLand recorded two features in the current project area—one (Feature 1) along the

western margin of the project area in the eastern site area and one (Feature 2) associated with
WRI Locus 1 in the southeastern corner of the project area and purportedly documented on the
AZ AA:12:58(ASM) site card (ASM 2003a) (see Figure 7). Areas of the site within the project area
where features were recorded are in close proximity to DAI loci; Feature 1 is approximately 50 m
east of DAI Locus 2, and Feature 2, associated with WRI Locus 1, is approximately 90 m northwest
of DAI Locus 1.
Feature 1 (also called WRI F 1) appears to be a small adobe or jacal structure that has been looted.
Two walls (indicated by adobe melt) have been exposed and include a north-south alignment that is
approximately 4 m long and an east-west alignment that is approximately 5.2 m long. The walls are
approximately 15 cm thick. The feature is surrounded by an irregular mounded area, approximately
15 m in diameter. This mound may contain additional buried architecture. A looter’s hole in the
northwest corner does not appear to be recent; it is partially filled with sediment (Photo 4). A spoil
pile consisting of six sherds was observed beside the looter’s pit. Sherds included a piece of a spalled
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Roosevelt Red ware bowl and a fragment of a Tanque Verde Red-on-brown bowl, suggesting the
feature may be associated with Hohokam Classic period use (Photo 5).
WRI Locus 1 is a small, prehistoric artifact scatter surrounding a small, columnar rhyolite plug.
This landform was itself heavily modified by the addition of numerous mortars, cupules, grinding
slicks, and possible vandalized petroglyphs and therefore was designated Feature 2 (also called
WRI F 2). Feature 2 is referenced on the AZ AA:12:58(ASM) site card as “a bedrock spire left
standing in the southern part of the pit” with a “thick Tanque Verde phase deposit at its base”
(ASM 2003a). This description suggests that diagnostic artifacts were once present within WRI
Locus 1 but, based on observations by WestLand archaeologists, have been scavenged or
otherwise disturbed.
Feature 2 is a natural rhyolite plug measuring approximately 10 m north-south by 5 m east-west
by 4.5 m tall. It includes 4 deep mortars of varying sizes; 4 shallow, round grinding slicks; and
approximately 70 cupules (Photo 6). Additionally, the western face of the boulder has three
spalled and chiseled areas that likely represent the remnants of vandalized petroglyphs. The size
and location of the mortars are presented in Table 1. Cupules cover virtually the entire top and
upper half of the sloping northern face of the rock. They average approximately 0.5 cm in depth
and 2–4 cm in width.

Photo 4.

Feature 1, view north
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Photo 5.

Photo 6.

Classic period sherds from Feature 1

Mortars and cupules on the top of Feature 2 (WRI Locus 1 AZ AA:12:57[ASM])
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Table 1.

Mortars recorded on Feature 2 (WRI Locus 1 AZ AA:12:57[ASM])

Mortar Location

Diameter (cm)

Depth (cm)

Sloping northern side of boulder, eastern mortar

25

25

Sloping northern side of boulder, western mortar

24

23

Top of boulder, western mortar

25

25

Top of boulder, eastern mortar

25

30

The artifact scatter (WRI Locus 1) associated with Feature 2 contains approximately 40 micaceous
plain ware sherds, 4 basalt flakes, and 1 chert flake. Heavy foot traffic in this area has fragmented
the artifacts; most sherds were 2 cm or smaller in size. All appeared to be Gila variety Gila plain
ware, a type that was used throughout the occupation of Los Morteros.
MATERIAL CULTURE: Isolated sherds and flakes within the boundaries of Los Morteros were not

point-located. However, WestLand recorders noted isolated sherds and flakes in many areas of
the mapped site boundary. Recorders additionally point-located one ornament: Artifact 1, a
Glycymeris shell with a pierced umbo (Photo 7). This artifact, which measures 2.8 × 2.0 cm, was
found along a modern footpath close to DAI Locus 2.

Photo 7.

Pierced Glycimeris shell (WRI ART 1)
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CONDITION: The portions of Los Morteros that fall within the project area have been severely

impacted by modern use of the site. The ground surface along the eastern perimeter of the site
has been bladed and is impacted by road construction. The gravel mining operation and modern
recreational use have impacted the artifact scatter within WRI Locus 1. Both Features 1 and 2
appear to have been vandalized. Feature 1 and WRI Locus 1 are in poor condition. Feature 2 is in
fair condition despite evident vandalism, and less accessible mortars and cupules on the top of the
spire remain intact.
INTERPRETATION: Features documented by WestLand are consistent with the Middle

Rincon-Tanque Verde phase features documented in the surrounding area by previous recorders.
Feature 1 is interpreted as a small room or room block dating to the Tanque Verde phase. The
low artifact density in the area surrounding the feature does not suggest a substantial habitation
component, and the walls may belong to a field house or storage feature. However, it should be
noted that the feature is adjacent to a public footpath and has clearly been looted. Significant
artifact collection has likely occurred in this area.
WRI Locus 1 is an example of a type of activity area documented in great numbers along the
slopes of Rillito Peak by Wallace (1980, 1983) and Whitney (2014): a processing area with mortars,
cupules, and petroglyphs. Wallace (1983:173–4) notes that these features frequently co-occur and
interprets the petroglyphs as territorial markers associated with desirable processing stations. Their
morphology and location near water suggests that desert legumes such as mesquite were the most
likely resources processed in these features (Wallace 1983; Vanderpot 1997). No satisfactory
explanation has been advanced for the use of cupules. However, their co-occurrence with mortars
suggests that they are a byproduct or tool of the same suite of resource processing activities. Sherds
in WRI Locus 1 are nondiagnostic; however, previous descriptions of the locus also assign it to
the Tanque Verde phase.
NATIONAL REGISTER OF HISTORIC PLACES ELIGIBILITY EVALUATION: AZ AA:12:57(ASM) was

determined eligible for inclusion on the NRHP by the Arizona SHPO in 2008, based on
Criterion D. Recently documented features in the project area (WRI Features 1 and 2) are
evaluated as contributing features. Feature 1 can potentially contribute to our understanding of
Classic period settlement and site structure. WRI Locus 1 and Feature 2 can contribute to research
regarding prehistoric subsistence patterns. All recorded features have suffered significant impacts,
but intact subsurface deposits are likely. Monitoring site areas within the project area is
recommended, should the proposed project move forward.
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AZ AA:12:1162(ASM)
WESTLAND FIELD SITE NUMBER: WRI 27
CULTURAL AFFILIATION: Euroamerican
AGE: Late Historic period–modern (1963–1980s)
TYPE: Gravel operation (also known as the ADOT materials pit)
DIMENSIONS: 760 × 631 m (230391 m²)
ELEVATION: 2,080 feet amsl
NATIONAL REGISTER OF HISTORIC PLACES ELIGIBILITY RECOMMENDATION: Ineligible
SITE DESCRIPTION: AZ AA:12:1162(ASM) comprises the 1960s-era gravel mining operation that

removed prehistoric components in the southern half of the project area (Figure 8). This site
boundary overlaps the recorded boundaries of AZ AA:12:57(ASM) and encompasses the
boundary of AZ AA:12:88(ASM). However, for management purposes, this late historical
component was not added to the boundary of either site. The operation was associated with
ADOT construction and improvement of Interstate 10 and was active from approximately 1963
until as late as the 1980s (ASM 2003a).
Based on aerial photography, the boundaries of the graded area associated with the operation
appear to have reached their maximum extent by 1966 (Photo 8). Abandoned roads and canals
in the northern half of the project area are also visible in this photograph. The graded area (the
mine) includes most of the southern half of the project area and measures 364 m north-south by
758 m east-west. Based on the thickness of what is considered to be the native ground surface or
intact upper soil horizon, as observed along the eastern edge of the gravel operation footprint
(Photo 9), the entire graded area appears to have been excavated to a minimum depth of 1.5 m,
with the exception of a small area omitted around a small rhyolite outcrop in the southwest corner
(see AZ AA:12:57[ASM], WRI Locus 1, Feature 2). Two deeper borrow pits are present within
the graded area—a western borrow pit measuring approximately 280 m north-south by 120 m
east-west and an eastern borrow pit measuring approximately 103 m north-south by 150 m eastwest. Both deeper borrow pits have held standing water since the 2015 breach of the retaining
wall north of the gravel pit, along the Santa Cruz River and likely seasonally for years prior. The
entire graded area is presently infilled with alluvial silts, riparian vegetation, and standing water
(see Figure 8).
TOPOGRAPHIC AND ENVIRONMENTAL SETTING: Historical aerial photography shows that the area

that later became the gravel mine was an open flat, dissected by substantial drainages running
northeast to the Santa Cruz River and that the area likely flooded periodically historically
(see Photos C.1 and C.2 [Appendix C]).
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Photo 8.

Photo 9.

Detail of 1966 USGS aerial imagery of the project area, showing gravel pit and historical
linear infrastructure

Eastern edge of the historical gravel pit, showing depth of excavation from the native
ground surface; view to the north
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During its years in operation, gravel mining removed between 1 and 2 m of the native ground
surface, resulting in the shallow scour that is periodically filled with water during seasonal flooding
and characterizes the site. The operation flooded significantly in the 1980s, resulting in its final
closure (ASM 2003a). In 2015, a breach of the northern retaining wall resulted in historically high
water levels within the scour and pits, creating a wetland habitat. Since this time, water levels have
receded, leaving large areas of mud flat within the confines of the scour. Vegetation in these areas
includes dense groves of tamarisk with scattered cottonwood trees, tall stands of riparian grasses,
burdock, mallows, and Russian thistle. Standing water remains in the two deep borrow pits that
are situated in the southwestern and southeastern corners of the mine. These water features
expand with seasonal precipitation.
MATERIAL CULTURE: Although mid- to late-twentieth century trash is present throughout the

project area, no material culture can be concretely associated with the gravel mining operation.
Isolated features such as waste piles of lumber, baling wire, and concrete materials observed along
the eastern edge of a historic road—traversing the northwest portion of the project area
(see Figure B.1 [Appendix B])—may be associated with the operation or may represent unassociated
wildcat dumping episodes (Tables 2 and 3 and Table B.2 [Appendix B]).
CONDITION: The condition of the gravel pit has been impacted since its abandonment, as episodic

flooding has caused the pit to fill with sediment.
INTERPRETATION: AZ AA:12:1162(ASM) is a late historical borrow pit used into the modern

period that was excavated by ADOT for material during the construction and expansion of
Interstate 10. The operation began in the mid-1960s and continued until flooding of the borrow
pit closed down the operation in the 1980s.
NATIONAL REGISTER OF HISTORIC PLACES ELIGIBILITY EVALUATION: AZ AA:12:1162(ASM) is a

historical site associated with the construction of Interstate 10 and therefore might possibly be
considered eligible under Criterion A for its contribution to the development of the Interstate
Highway System. However, the nearby segment of Interstate 10 is a marginally historical-to-modern
(built during the mid- to late-1960s) maintained and in-use element of that system that has never
been designated as a site, and the borrow pit is not integral to the roadway, being a tangential
operation. The site also lacks further research potential (Criterion D), only persisting as a large
excavated area with no potential for scientific research. Future investigations of this feature will not
contribute to our understanding of the history and development of the highway system, and the site
is therefore recommended ineligible for inclusion on the NRHP.
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ISOLATED OCCURRENCES
A total of 11 isolated occurrences of artifactual materials or features were recorded during the
current cultural resources inventory (see Figure B.1 and Table B.2 [Appendix B]). These are
discussed by temporal association.
Prehistoric Isolated Finds

Three prehistoric isolated occurrences (IOs 1, 2, and 3) were documented within the project area
along a levee or retaining wall due east of the eastern gravel pit. These features were recorded as
artifact concentrations but are secondary deposits in nature and are likely associated with the
disturbance to AZ AA:12:88(ASM)—the previously described area that may, at one time, have
been part of the larger occupation of Los Morteros.
The most significant artifact concentration is designated IO 1. This concentration of artifacts has
been deposited along and within an earthen retaining wall on the margins of the northeastern edge
of the gravel pit (Photo 10). The retaining wall is roughly 2.5 m tall and 3 m wide. Approximately
200 prehistoric artifacts are scattered in an area spanning 160 m of the retaining wall. As stated,
all artifacts are clearly in a secondary context, and the natural ground surface north of

Photo 10. IO 1, berm with prehistoric artifact concentrations; view to the northwest
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the wall is largely devoid of cultural materials. Given the location of this artifact concentration—
80 m north of a known Classic period cemetery area (AZ AA:12:88[ASM])—it is likely that the
retaining wall was created some time during the gravel pit’s operation by surface scraping
construction material from the area where the archaeological site would have been.
Artifact types within the retaining wall are consistent with the Hohokam cultural assignation of
the destroyed archaeological site. Recorded artifacts include basalt and metasedimentary debitage
and fire-affected rock, red ware and micaceous plain ware ceramics, and Tucson Basin
Red-on-brown ceramics of an indeterminate type. Two pieces of uncalcined bone were also noted
within the berm, but both were too small to identify as human or faunal.
IO 2 is approximately 130 m southeast of IO 1 and consists of two basalt flakes—a primary and
a secondary flake. Both artifacts were found eroding out of a 5-m section of the eastern retaining
wall of the gravel pit. Lastly, IO 3 is characterized as three pieces of rhyolite fire-affected rock
observed eroding from the eastern gravel pit wall. These artifacts may represent intact deposits
associated with AZ AA:12:88(ASM); however, this inference is speculative, given the highly
disturbed context of this portion of the project area. Nevertheless, should the proposed project
proceed, archaeological monitoring in this area is recommended.
Historical Isolated Finds

Seven historical period isolated features were recorded within the project area. Isolated features
include two canal features, three road features, a cattle tank, and two small borrow pits.
Dimensions and descriptions are presented below in Tables 2 and 3.

Table 2.

IO
No.

Historical or undiagnostic linear features (isolated finds)

Dimensions

Description

4

6 feet wide × 3
feet deep × 370
feet long

5

4 feet wide × 2
feet deep × 179
feet long

6

6 feet wide × 976
feet long

7

8 feet wide × 147
feet long

Unimproved canal. Feature is not depicted on historical maps and could be
historical or prehistoric. Feature follows the general course of a natural drainage
but appears to have been excavated rather than incised.
Unimproved canal. Feature terminates at a major drainage running north to the
Santa Cruz River. A section of displaced 3-foot galvanized piping was recorded at
this terminus, suggesting the canal take-off was originally improved. The western
half of this feature has been covered by aeolian sands.
Graded undrained dirt road, approximately 0.5 feet below ground surface. Road
runs southeast-northwest and terminates at a pump well. Road currently runs over
a large asphalted pad but does not appear on 1966 aerial imagery and is therefore
not considered historical. The trajectory of the road follows the course of a ranch
road depicted on an 1896 GLO plot. It is still in use.
Graded undrained dirt road segment, approximately 1 foot below ground surface.
Road runs northwest, slightly north of IO 5, and presently terminates in an
asphalted road that does not appear on historical aerial imagery. A pre-1930s
bottle base (colorless glass, no basal stippling) was found along the road. Road
appears to still be used intermittently.
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Table 3. Historical pits (isolated finds)

IO Number

Dimensions

9

~15 feet northsouth by 20
feet east-west
23 × 25 feet

10

30 × 30 feet

8

Description
Oval earthen berm cattle tank; berms are 3 feet high
Borrow pit, excavated ~1.5 feet deep
Borrow pit, excavated 2–3 feet deep

Many undiagnostic road and canal features within the project area were not recorded because they
do not appear on historical aerial imagery and are presumably associated with post-1966 gravel
mining operations. Unimproved road and canal features in areas that are too wooded in historical
aerial imagery to assess the presence or absence of features are presumed to be potentially
historical and therefore were recorded. Features found in association with historical artifacts were
also recorded.
In addition to historical isolated features, one historical isolated artifact was recorded. This artifact
(IO 11) (Photo 11) is a coiled length of doubled single-strand barbed wire, of a type known as
Glidden’s Coils Concertina Military Wire Variation, reissue Patent No. 6914, 1876 (U.S. Patent
Office 1895:685, Clifton 1970:145).

Photo 11. IO 11, Glidden’s Coils Concertina Military Wire
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Discussion

Road and canal isolated occurrences within the northern portion of the project area are likely
associated with late-nineteenth and early-twentieth century farming, beginning with the
establishment of the Sotero Ruelas homestead in the 1880s. Based on historic map review, one road
feature (IO 6) (Photo 12) likely dates to this period (see Figure C.4 [Appendix C] and Figure B.1
[Appendix B]). The 1896 GLO map, which shows this road, also depicts an associated fenced area of
range land with a canal running through it. IO 11, a type of barbed wire used during the late
nineteenth century, is likely all that remains of this enclosure.

Photo 12. IO 6, nineteenth century road associated with the Ruelas homestead, view to the south

The canal feature (IO 5) (Photo 13) that runs along the southeast quarter of Section 8 does not
appear to correspond to the nineteenth century canal depicted on 1896 GLO maps, which runs
along the northern edge of the northeast quarter of Section 17. Therefore, it is impossible to assign
it to a particular time period—it may be either historical or modern. Galvanized piping indicates
that the feature was improved by later twentieth-century farming operations. IO 8, the earthen berm
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cattle tank, may or may not be associated with the historical homestead—it may be a more recent
feature. Other road and canal isolated features are likely associated with early- and mid-twentiethcentury farming of the area. However, they are not depicted on historic maps. Unimproved historic
road features continued to be used during post-1960s gravel mining operations and appear to still
be used today for recreation and foot traffic.

Photo 13. IO 5, possible nineteenth century canal, view to the east

Q:\Jobs\1600's\1627.06\ARC\Initial Submittal 12-30-16\Town of Marana_El Rio Riparian Restoration_CRI_csd.docx

90 Acres for El Rio Riparian Restoration Project – 46

RESEARCH SYNTHESIS
Two previously recorded prehistoric sites, AZ AA:12:57(ASM) and AZ AA:12:88(ASM), were
revisited for the El Rio Riparian Restoration Project survey. One of these sites,
AZ AA:12:88(ASM), was buried in sediment and could not be evaluated for NRHP eligibility
based on onsite observations. However, based on the extent of disturbance previously
documented in the site area, WestLand recommends the site ineligible for inclusion on the NRHP.
The second site, known as Los Morteros (AZ AA:12:57[ASM]), has been previously determined
eligible under Criterion D by the Arizona SHPO in 2008. Survey of the project area identified two
contributing features within this site boundary (see Figure 8). Both features appear to relate to
the Classic period occupation of Los Morteros and hold the potential to inform future research
regarding the terminal occupation of the Marana community. Additionally, WestLand recorders
documented one late historical gravel mining operation, designated AZ AA:12:1162(ASM). This
site is recommended ineligible for inclusion on the NRHP.
The current survey also identified three prehistoric isolated features and eight historical isolated
finds (see Figure B.1 and Table B.2 [Appendix B]). Prehistoric isolated finds are concentrated in
an earthen berm and along the periphery of the eastern borrow pit associated with gravel
operation, AZ AA:12:1162(ASM). These appear to be secondary deposits of artifact-rich soil
associated with surface-scraping that likely destroyed most of AZ AA:12:88(ASM), though there
are possible remnant in situ deposits associated with this site along the eastern wall of the borrow
pit (see earlier discussion of IOs 2 and 3). Historic period isolated finds include seven isolated
features and one isolated artifact. Three historical period isolated finds could not be associated
with any specific occupation of the site.
Four of the historical period isolated finds (IOs 5, 6, 8, and 11) could possibly be associated with
the late nineteenth-century Sotero Ruelas homestead. However, subsequent use of the landscape
has destroyed features (e.g., the ranch house and associated outbuildings) associated with this
homestead, and this inference cannot be substantiated. Further, the ubiquitous nature of dirt
roads, canals, and cattle tanks precludes attributing these features directly to the establishment of
the Ruelas homestead. Because these isolated, possibly historical roads and irrigation features
cannot definitively be assigned to any particular time period or associated with any particular
historical or modern event or process, none have been designated as sites.
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MANAGEMENT SUMMARY
Survey of the El Rio Riparian Restoration project resulted in the documentation of 1 newly
recorded archaeological site (AZ AA:12:1162[ASM]) and 11 isolated finds. Two previously
recorded prehistoric archaeological sites were also revisited, and their condition and eligibility were
assessed.
All isolated artifacts and features are recommended ineligible for inclusion on the NRHP, and no
further work is recommended with regards to these finds should the proposed project move
forward. AZ AA:12:1162(ASM) is also recommended ineligible based on lack of research potential
and integrity (see Tables B.1 and B.2 [Appendix B]). No further work is recommended.
AZ AA:12:88(ASM), a previously recorded Classic period site with two known inhumations within
the project area, was buried during 2015 flooding and possibly removed altogether during the
operation of the ADOT materials pit in the 1960s (AZ AA:12:1162[ASM]). The site boundary as
it is currently shown in AZSITE is within the extent of the historical gravel pit, and features in
this area have likely been destroyed. However, previous recordings suggest that the site boundary
on file with the ASM may not be accurate and that prehistoric features and artifact scatter may
have extended along undisturbed area on the northeastern and eastern edges of the gravel borrow
pit. This cannot be substantiated at this time because of the disturbed nature of the site and
inundation of the area by flood deposits. Isolated finds along the eastern wall of the borrow pit
(IOs 2 and 3) support the supposition that intact prehistoric features may remain in this area;
however, secondary deposits of prehistoric artifacts in dump piles to the north (IO 1) also indicate
that damage to the site has been severe. Inasmuch, the site is recommended ineligible for inclusion
on the NRHP based on lack of integrity. That being said, WestLand recommends monitoring in
the areas around the site boundary’s plot, in the event additional burials are present.
AZ AA:12:57(ASM), or Los Morteros, was also revisited and evaluated for potential impacts. This
site has been determined eligible for inclusion on the NRHP by the Arizona SHPO in 2008. Two
features, including one surrounded by an artifact scatter, could be impacted by proposed grading,
should the project move forward (see Figures 6 and 7), and monitoring within the site
boundaries is recommended if future construction efforts are carried out in the project area.
WestLand did not find surface artifacts or features that would require extending the boundaries
of AZ AA:12:57(ASM) beyond the boundary designated by DAI’s recent survey of this area (see
Whitney 2014). However, it should be noted that the boundary of this site has been expanded and
contracted repeatedly over several decades of recording and that, based on earlier designations,
the entire project area would fall within the boundaries of Los Morteros.
Based on these findings WestLand recommends that contributing features and loci within
AZ AA:12:57(ASM) be avoided during grading and an archaeological monitor should be present
if construction proceeds within the site boundary. These include WRI Locus 1 and Features 1
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and 2 (also called WRI F 1 and WRI F 2) (see Figure 7 and Figure B.1 [Appendix B]). Owing to
the high density of prehistoric features, ambiguity of recorded site boundaries, and documented
presence of prehistoric burials within the project area, WestLand further recommends that an
archaeological monitor be present during grading near the purported boundary of
AZ AA:12:88(ASM) to ensure that proper documentation and mitigation will occur if buried
features or human remains are uncovered (see Figure 5 and Figure B.1 [Appendix B]). Should
human remains be uncovered during the proposed construction, all work should cease until the
remains are assessed by qualified personnel, in accordance with Arizona Revised Statute §41-865.
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APPENDIX A: Archaeological Records Search

90 Acres for El Rio Riparian Restoration Project – A1

Table A.1. Previous archaeological surveys within the project area and vicinity

Agency Project No.
1
1980-249.ASM

1

1981-174.ASM

2

Project Name

Reference

Tucson Aqueduct Phase A - CAP

McCarthy (1982)

The Northern Tucson Basin Survey: Phase I

Fish et al. (1992);
Madsen et al. (1993)

Southern Pacific Pipeline Survey

Komserska and Breternitz
(1955)

U.S. Telecom Buried Fiber Optic Cable

O'Brien et al. (1987)

ADOT I-10 Corridor Survey

Bernard-Shaw (1991)

Lower Santa Cruz Levee Survey

Harry (1991)

Rillito Loop

Adams and Macnider
(1992a)

Linda Vista Hill Survey

Slaughter (1994)

Avra Valley Survey

Slaughter and Bierer
(1994)

Santa Cruz Levee

Rieder (1995)

La Puerta del Norte Survey

Rieder (1995)

Southern Pacific Railroad Survey

Ecology and Environment
Inc. (1996)

Saguaro Springs Survey

Riggs (1999)

PBNS Level 3 Fiber Optic Line

Doak (1999) Hesse (2000)

In-Maranda 0.23 Acre Tower Site Plus Roadway Survey
(00SVS#26) Project

Jones and Dart (2000)

Dove Mtn. Offsite Sewer (ASLD # 18-105008)

Stephen (2000)

AT&T NexGen/Core Project Link 3 Class 3 Survey

Kearns et al. (2001)

Realignment of Line No. 1007 in the Saguaro Springs
Development Area

Rogge et al. (2001)

TEP Pole Replacement

Fuller (2001)

2

1955-3.ASM
1987-222.ASM
1990-173.ASM
1991-111.ASM
1992-62.ASM
1994-417.ASM
1994-472.ASM
1995-395.ASM
1995-428.ASM
1996-219.ASM
1999-519.ASM
1999-587.ASM
2000-276.ASM
2000-592.ASM
2000-723.ASM
2001-420.ASM
2001-580.ASM
2002-124.ASM
2002-128.ASM
2003-1070.ASM
2003-1264.ASM
2003-367.ASM
2003-456.ASM
2003-589.ASM

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Town of Marana Santa Cruz River Trail Phase II paved
path cultural resources survey (02SVS#11)
Town of Marana Santa Cruz River Trail Phase I and II Dirt
Path Cultural Resources Survey

McKee and Dart (2002a)
McKee and Dart (2002b)

EPNG Tucson Class III Survey

Hesse and Gutierrez
(2004)

I-10 Geotech Monitoring

Terhune and Garcia (2007)

Arizona Portland Cement 105-Acre Expansion Survey

Lyon and Lascaux (2002)

18 Power Pole Replacement Localities

Knoblock and Hathaway
(2002)

Continental Ranch Reservoir Survey

Swartz (2003)

Q:\Jobs\1600's\1627.06\ARC\Initial Submittal 12-30-16\Town of Marana_El Rio Riparian Restoration_CRI_csd.docx

We stL an d Re sou r ce s, In c.

APPENDIX A: Archaeological Records Search

90 Acres for El Rio Riparian Restoration Project – A2

Table A.1. Previous archaeological surveys within the project area and vicinity

Agency Project No.
2003-910.ASM
2004-679.ASM
2005-207.ASM
2005-490.ASM
2005-706.ASM
2005-877.ASM
2006-928.ASM
2007-721.ASM
2008-355.ASM
2014-459.ASM
2014-470.ASM

27
28
29
30

Project Name

Railey et al. (2001)

AT&T NexGen/Core Project

Baker (2004)

Saguaro Springs Off-Site Survey

Levstik (2005)

Trico Cascada Project

Barr (2005)

Corriente

Doak et al. (2004)

MUSD Transportation Facility

DeJongh and Dart (2005)

AT&T NexGen/Core Project

Freuden (2006)

Avra Valley and I-10 Survey

Jones (2006)

EPNG Line 1007 FERC Reports & Baseline Studies

Hesse and Barr (2009);
Hesse et al. (2009)

TEP Demoss-Petrie Substation to Northloop Survey

Hooper and King (2014)

Town of Marana Proposed Sewer Alignment

King (2014)

31
32
33
34
35
36
37

Reference

Cultural Resources Survey of the 360Networks Fiber
Optics Lines

Note: The projects in the project area are listed first.

Table A.2. Known archaeological sites within the project area and vicinity
Age and Cultural
Site No. (ASM)
Site Type
Reference
NRHP Eligibility
Affiliation
Late Archaic Native
1
American, Rillito
Huntington (1986);
AZ AA:12:57
Village
Eligible (D)—SHPO 2008
through Tanque Verde
Wallace (1995)
Phase Hohokam
1
2 Petroglyphs with Tanque Verde Phase
*AZ AA:12:58
artifact scatter
ASM site card (2003a)
Not evaluated
Hohokam
(village)
2
Hohokam Classic
ASM site card
3
AZ AA:12:88
Cemetery
Not evaluated
period
(2003b)
3
Artifact scatter
(Resource
Ceramic period Native
AZ AA:12:54
Doak et al. (2003)
procurement/
American
processing)
4
Artifact scatter
Ceramic period
Terhune and Garcia
AZ AA:12:61
(possible
Hohokam
(2007)
5 habitation locus)
Sedentary period
Slaughter and Bierer
AZ AA:12:73
Habitation Locus (Early-Middle Rincon
(1994)
Phase) Hohokam
6
Artifact Scatter Classic period (Tanque
AZ AA:12:77
(possible
Verde Phase)
Rogge et al. (2001)
Hohokam
7 habitation locus)
Late Historic (1900AZ AA:11:131
Road
Hesse (2001)
1950)
8
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Table A.2. Known archaeological sites within the project area and vicinity
Age and Cultural
Site No. (ASM)
Site Type
Reference
NRHP Eligibility
Affiliation
Artifact scatter
Ceramic period
AZ AA:12:141
(possible
ASM site card
Hohokam
9 habitation locus)
Artifact scatter
Ceramic period
AZ AA:12:142
(possible
ASM site card
Hohokam
habitation
locus)
10
Hohokam
agricultural
Late Archaic Native
AZ AA:12:143
features and Late American, Colonial
ASM site card
Archaic camp
period
site
11
Colonial/Sedentary
Terhune and Garcia
AZ AA:12:256
Habitation locus
period Hohokam
(2007)
12
Artifact scatter
Ceramic period
AZ AA:12:262
with hearth
Whitaker (2007)
Hohokam
feature
13
Historic mining
AZ AA:12:27
Historic Euroamerican
ASM site card
features
14
Historic Euroamerican/
AZ AA:12:373
Homestead
Madsen et al. (1993)
Mexican American
15
Historic Euroamerican/
AZ AA:12:374
Homestead
Madsen et al. (1993)
Mexican American
16
Historic Euroamerican/
AZ AA:12:377
Homestead
Shelley (1994)
Mexican American
17
Petroglyph and
Prehistoric Native
AZ AA:12:431
Madsen et al. (1993)
rock features
American
18
Artifact scatter
Sedentary period
AZ AA:12:432
Madsen et al. (1993)
with features
Hohokam
19
Mining features
Historic Euroamerican,
with prehistoric
AZ AA:12:433
Ceramic period
Madsen et al. (1993)
terracing and
Hohokam
20 artifact scatter
Archaic camp
Late Archaic Native
Terhune and Garcia
AZ AA:12:486
with Hohokam
American, Colonial
(2007); Adams and
period Hohokam
Macnider (1992b)
21 artifact scatter
Artifact scatter
Classic period
AZ AA:12:861
Kroeber (1929)
Hohokam
22 with rock piles
Late Historic
AZ AA:12:871
Railroad
Jones (2006)
Euroamerican
23
Late Historic
AZ AA:12:901
Canal
Jones (2007)
Euroamerican
24
Late Historic
AZ AA:12:904
Road
Jones (2007)
Euroamerican
25
Artifact scatter
Ceramic period
AZ AA:12:935
(resource
Doak et al. (2003)
Hohokam
processing)
26
Artifact scatter
Ceramic period
AZ AA:12:936
(resource
Doak et al. (2003)
Hohokam
processing)
27
Artifact scatter
Colonial/Sedentary
AZ AA:12:937
(resource
Doak et al. (2003)
period Hohokam
processing)
28
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Table A.2. Known archaeological sites within the project area and vicinity
Age and Cultural
Site No. (ASM)
Site Type
Reference
NRHP Eligibility
Affiliation
Artifact scatter
Ceramic period
AZ AA:12:938
(possible short
Doak et al. (2003)
Hohokam
term habitation)
29
Artifact scatter
Ceramic period
AZ AA:12:939
(resource
Doak et al. (2003)
Hohokam
processing)
30
Territorial period
Doak et al. (2003)
AZ AA:12:952
Road
Euroamerican
Rogge et al. (2005)
31
Wright (1992);
Late Historic
AZ AA:2:118
Highway
Lindeman et al.
Euroamerican
(2012)
32
Bruder et al. (1990);
Territorial period
AZ Z:2:40
Railroad
Lindeman et al.
Euroamerican
(2012)
33
AZ AA:12:1038
Data entry in AZSITE not complete
34
AZ AA:12:1067
Data entry in AZSITE not complete
35
AZ AA:12:1154
Data entry in AZSITE not complete
36
AZ AA:12:1155
Data entry in AZSITE not complete
37
Note: The sites in the project area are listed first.
*This site has been deaccessioned and subsumed by the boundary of Los Morteros (AZ AA:12:58[ASM]).
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Figure A.1. Previous archaeological surveys within 1.6 km (1 mile) of the project area
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RESULTS OF

ARCHAEOLOGICAL
SURVEY
Table B.1. Site management summary
Table B.2. Isolated occurrences
Figure B.1. Results of the
archaeological survey

The following information is
considered sensitive; may be
protected under federal, state,
and local laws; and may be
removed from the report.
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Table B.1. Site management summary

New or
Previously
Recorded

Site No.

Land
Jurisdiction

Legal
Description

Location
NAD83, Zone 12
Northing

T 12N R12E,
Previously
Town of Marana portions of §7, 8, 3583942
Recorded
17 and 20

AZ AA:12:57(ASM)

Site Type

Easting

Age and
Cultural
Affiliation

486972

Village

Hohokam

487357

Cemetery

Hohokam

487054

Materials
Borrow Pit
(“gravel
operation”)

Euroamerican

1

AZ AA:12:88(ASM)

Previously
Town of Marana
Recorded

T 12N R12E,
portions of §8
and 17

Newly
Town of Marana
Recorded

T 12N R12E,
portions of §17

3584105

2

AZ AA:12:1162(ASM)
3
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3584076

NRHP
Eligibility
Status

Treatment
Recommendation

Avoid associated
features in the
Determined
project area and
eligible (D)
monitor within the
SHPO 2008
site boundary during
construction
Monitor the area
surrounding the site
Recommended
boundary plot for
ineligible
burials during
construction
Recommended No further work is
Ineligible
necessary
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Table B.2. Isolated occurrences

IO
No.
1

Field
No.

Age and Cultural
Affiliation

Description

4

Hohokam Classic
period

Concentration of approximately 200 displaced
artifacts in an earthen retaining wall, including
lithic debitage, sherds, FAR, and bone

2

2

3

1

4

17

5

20

6

18

7

22

8

8

9

10

10

19

11

23

Unknown Native
Archaeological
Culture, Prehistoric
period
Unknown Native
Archaeological
Culture, Prehistoric

Basalt primary and basalt secondary flake
eroding out of the eastern edge of the ADOT
materials pit (the “gravel operation”)

Three pieces of rhyolite FAR eroding from
the eastern wall of the ADOT materials pit
(the “gravel operation”)
Unimproved canal. The feature follows the
Euroamerican,
general course of a natural drainage and does
Historic period
not appear on historical maps.
Unimproved canal. The feature terminates at
a major drainage running north to the Santa
Euroamerican,
Cruz River. A section of displaced 3’
Territorial periodgalvanized piping was recorded at this
Late Historic period
terminus, suggesting the canal take-off was
originally improved. The feature may be
depicted on an 1896 GLO map.
Graded undrained dirt road. The road follows
the course of a ranch road depicted on an
Euroamerican,
1896 GLO plot. Today the road runs
Territorial period–
southeast-northwest, and terminates at a
Present
pump well at the northern end. A nonhistorical asphalted pad has been built over its
central segment. The road is still in use.
Graded undrained dirt road segment. The
road runs northwest from slightly north of IO
5, and presently terminates in a modern
Euroamerican, Late
asphalted road. A 1920s-1930s bottle base
Historic period
(colorless glass, no basal stippling) was found
along the road. The road appears to still be
used intermittently.
Euroamerican,
Oval earth-bermed cattle tank
Territorial period
Euroamerican, Late
Borrow pit
Historic period
Euroamerican, Late
Borrow pit
Historic period
Euroamerican,
Glidden’s Coils Military Concertina Wire
Territorial period
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Location
NAD83, Zone 12
Northing
Easting
3584196

487441

3584091

487628

3583965

487623

3584383

486854

3584299

487135

3584352

487010

3584350

487085

3584328

486950

3584323

486877

3584412

486991

3584312

487107
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Photo C1. 1956 USGS aerial photograph of the project area (USGS 1956)
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Photo C2. 1966 USGS aerial photograph of the project area (USGS 1966)
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Forest Stewardship Plan
PRIMARY GOALS & OBJECTIVES
El Rio Preserve is approximately 104 acres of riparian/wetland habitat owned by the Town of
Marana in Pima County, Arizona. The property borders the Santa Cruz River on the north
and east side, and residential development to the south and west. In 2003, the Town of
Marana purchased the El Rio Preserve land from the Arizona Department of Transportation
(ADOT). ADOT had utilized the property as a gravel pit for highway construction projects
such as Interstate 10 which is nearby. The El Rio Preserve is considered a riparian/wetland
restoration property, and will undergo many proposed improvements to enhance habitat
and improve public access. The following are eight goals and seven landowner objectives for
this property:
GOALS
(1)
Create a natural preserve to maintain and improve the site as wildlife habitat and
preserve the wildlife linkages
(2)
Eliminate off-road vehicle and other non-sanctioned uses
(3)
Avoid disturbance to cultural resources
(4)
Monitor and remove invasive non-native species except for large, established
tamarisk trees
(5)
Control mosquitos
(6)
Create an area where citizens can enjoy nature and where school classes can visit as
part of their biology and science studies
(7)
Manage wildfire threats
(8)
Maintain the berm that separates El Rio Preserve from the Santa Cruz River to create
permanent ponds and stands of native vegetation.
To accomplish these goals, the following objectives have been identified as proposed
improvements:
OBJECTIVES
(1)
Restore the berm that separates the preserve from the Santa Cruz River
(2)
Remove invasive species and plant/seed native vegetation
(3)
Construct two ponds (one 5-acre pond with a 0.5-acre island and one 2-acre pond,
with depths varying from 1 to 6 feet) using solar-powered recirculating devices to
eliminate mosquito problems
(4)
Build a 1-mile natural trail through the preserve and a half-mile ADA-accessible
pathway
(5)
Add interpretive signage describing water harvesting techniques and the importance
of riparian/wetland habitat
(6)
Install bird-watching blinds, benches, picnic tables and a ramada in the uplands
(7)
Introduce native fish species such as Gila topminnow and Desert pupfish in
coordination with the Arizona Game and Fish Department.
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This stewardship plan, while addressing multiple resources, will primarily focus on goals #4
and #7 and objective #2. In addition to detailed descriptions of the proposed improvements,
an offering of state and federal funding sources is provided with this management plan.

PROPERTY DESCRIPTION
Owner Contact
Jim Conroy
Parks and Recreation Director
Town of Marana
(520) 382-1968
jconroy@maranaaz.gov
Address
10190 N. Coachline Blvd.
Tucson, AZ 85743
Pima County, AZ
Property Description
Elevation: ~2,100 feet
NRCS Major Land Resource Area (MLRA):
040 – Sonoran Basin and Range

Legal Description
Sections 8 and 17, Township 12 South, Range 12 East, of the Gila and Salt River Baseline
Meridian
Mapped Acres (GIS)
Surveyed Acres
Forested Acres
Perennial Stream Length (ft.)
Boundary Marked

106.4
104
50
~3,500 feet
No

Boundary Description
The El Rio Preserve is bordered by the Santa Cruz River to the north and east, and residential
development to the south and west.
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Aerial Photo
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Topographic Map
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Stands Map

Point & Line Feature Map
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Certifications and Restrictions
Is Property in a Tax Abatement Program?
Is Property Tree Farm and/or FSC certified?
Property is SFI certified?
Property is FSC certified?
Property is Other 3rd party certified?
Farm Service Agency ID
Is there a Conservation Easement Restriction for the Property?

No
No
No
No
No
No
No

Property Resource Conditions
Aesthetic Quality
El Rio Preserve has considerable aesthetic quality as natural open space closely associated
with the Lower Santa Cruz River. The Preserve offers the ability to see a whole host of
wildlife species and a variety of birds, including waterfowl. The natural beauty and
tranquility of this property can best be sustained through land use planning and the
implementation of conservation and restoration practices/projects that address natural
resource concerns. Some of the primary resource concerns are seasonal flooding and the
spread of non-native and invasive plant species.
Primary Forest Types
El Rio Preserve contains components of the rare and important Fremont cottonwood
(Populus fremontii)-Goodding willow (Salix gooddingii) riparian gallery forest. Riparian areas
and their associated forests are less than 1% of Arizona’s total area, and are critical habitat
for numerous federally-listed threatened and endangered species. Riparian forest is present
along both sides of the active channel of the Santa Cruz River, but relatively few
cottonwoods and willows are present. There is at least one group of cottonwood trees on
the property, and many willows can be found near open water. Most willows occur in
flooded areas that are inaccessible by foot.
Fremont cottonwood is common along streams throughout Arizona, except in the higher
elevations. The trees are frequently 50 feet, sometimes even 100 feet tall, and the trunk
diameter can be several feet when mature. Goodding willow is Arizona’s largest willow
species, and is widely distributed in the southern part of the state. In general, this willow
can grow to a height of 45 feet and a trunk diameter of 30 inches or more. More common
along the active river channel are trees such as Athel (Tamarix aphylla), velvet mesquite
(Prosopis velutina), and Mexican paloverde (Parkinsonia aculeata). Athel is non-native,
whereas velvet mesquite and Mexican paloverde are native. These trees can reach a large
size, and contribute to the riparian forest canopy. Below are photos of some of the larger
trees on the property:
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Photos 1 and 2. Left, a cluster of Fremont cottonwood trees (center) and right, an Athel tree.
A plant list was developed and is included as Appendix A. The plant list is organized by
growth form – trees, shrubs, cactus, grasses and forbs – all of which make up the current
plant community. The variation in plants ranges from cactus to aquatic species like cattail.
Additional information for each species includes their origin (native or introduced) and
distribution (rare, infrequent, or common). A whole host of introduced species are found at
El Rio Preserve, some of which are considered highly invasive species. Distribution of each
plant species is qualitative, and based on several field visits to the property in the spring and
summer of 2017.
Archaeological, Cultural & Historic Sites
Detailed information on archaeological, cultural and historic sites on the subject land is
beyond the scope of this management plan and would require professional cultural
resources services. The El Rio Preserve has been previously surveyed for archaeological
sites, and two sites are present: AZAA:12:57(ASM) and AZAA:12:88(ASM). The locations of
these sites are not provided in this document as that information in sensitive and maintained
by Town of Marana staff. Important cultural resources and history of the area include
prehistoric use of the Santa Cruz River for subsistence, and the Juan Bautista de Anza
National Historic Trail.
Biodiversity
In general, biodiversity refers to the variety of life in a habitat or ecosystem. Use by birds is a
major consideration for this property. During a one-day/three-person field visit, including
the Town of Marana Environmental Projects Manager, a total of 32 bird species were
observed (Janine Spencer, email communication, 4/26/17). In addition, they also identified
28 native plant species and 11 non-native/invasive plant species. Moreover, the El Rio Open
Space Preserve (Coachline Gravel Pit) Bird List, maintained at www.ebird.org, has a total of
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230 species through 9/6/2017. Given the consistent presence of water, and proximity to the
Santa Cruz River, the El Rio Property exhibits high floral and faunal (avian) biodiversity.
Carbon Cycle & Climate Change
Carbon, the sixth element, is the main component of biological compounds and the gas
carbon dioxide (CO2) is essential to photosynthesis in plants. Concern about increased CO 2
levels in the atmosphere and the potential for climate change has led to an interest in
carbon sequestration. Carbon sequestration is the process by which CO2 is taken up by
plants and stored in vegetation biomass and soils. The sequestration (also called sink) of
carbon in forests can help offset sources of CO2 from activities like deforestation, forest fires
and fossil fuel emissions.
Many predictive models suggest the Southwestern U.S. will continue in persistent drought
conditions, suggesting the climate will become relatively hotter and drier over time. This
may have multiple and lasting impacts on individual tree species and landscape-scale forest
conditions. Some researchers are evaluating the possibility of forest stand type conversion
as the climate patterns change; the historical range of vegetation may adapt and move to
non-traditional locations. It is believed that the healthier and more robust an ecosystem, the
better it will adapt to changing climate patterns.
Managing for improved land health on the El Rio Preserve property should increase overall
productivity of the carbon cycle. Improved land health can be achieved by in large part by
controlling the establishment and spread of non-native plant species. There may be short
term releases in carbon caused by activities like invasive tree reduction/thinning, but over
the long-term, the native woody species will effectively store carbon with minimal release.
The goals and objectives of this plan were selected to maintain the carbon storing
capabilities with reduced potential to intensively burn.
Fire & Fuels
Historically, fires in low- to mid-elevation southwestern riparian native plant communities of
cottonwood, willow, and mesquite are thought to have been infrequent. The uplands
surrounding desert riparian areas are typically sparse, with open spaces between
trees/shrubs and minimal fine fuels to carry fire. Under natural hydrologic conditions,
riparian forests were intermixed with wetlands, and therefore relatively safe from the threat
of wildfire.
With the alteration of river hydrology, and the introduction of saltcedar (Tamarix spp.),
current conditions in many desert river systems make wildfire a reality. Saltcedar is
discussed in more detail in the Invasive Species section below, but is a non-native invasive
species that now occupies millions of acres of riparian areas throughout the western U.S.
Over the past several years, there have been several large riparian area wildfires in Arizona.
In August 2015, the Willow Fire along the Colorado River in Mohave County burned
approximately 6,780 acres of saltcedar interspersed with mesquite and willow. In June 2015,
the Kearny River Fire consumed 1,428 acres of saltcedar and native riparian trees in the Gila
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River bottom near the Town of Kearny in Pinal County. These fires illustrate the challenge
that saltcedar poses to riparian area managers. Saltcedar can re-sprout rapidly following
fire, so wildfire is not a viable control method. After wildfire, mesquite and willow are able
to re-sprout, whereas cottonwood trees are often killed in riparian area wildfires and have to
re-establish by seed.
Three factors influence wildland fire behavior: weather, topography, and fuel (see Figure 1
below). While land management activities cannot change weather or topography, fuels can
be modified. Fuels consist of live and dead vegetation, such as trees, shrubs, grasses and
their debris. On this property, the vegetation type is primarily woody shrubs and trees which
are considered heavy fuels. Fuels that have both horizontal and vertical continuity can
spread fire rapidly, burn intensely, and may pose a hazard to people in developed areas. For
instance, wildfire in a dense saltcedar thicket is likely to exhibit these circumstances.

Figure 1. Fire triangle – fire behavior is influenced by the following: fuel, weather, and
topography.
The Pima County Community Wildfire Protection Plan (CWPP), of which Town of Marana is a
participant, provides recommended methods of treatment and management strategies for
mitigating the potential spread of wildfire. Fuel modification and treatment plans are
provided in Table 3.1 (Page 92 and 93) for riparian areas and saltcedar vegetation. In
riparian areas, treatments should be limited in scope unless there is a defined fuel hazard
(this is due to their high value as wildlife habitat). Riparian area treatments should
emphasize removal and control of saltcedar and other invasive trees. Areas of monotypic
saltcedar or saltcedar interspersed with other riparian tree species may be treated
mechanically or chemically to reduce stem density, canopy, and excessive fuel loading. Slash
can be piled and burned, hauled off site, or used for soil stabilization. Having a specific plan
for slash is an important, and often overlooked, part of vegetation management activities.
The Arizona Wildfire Risk Assessment Portal (AZ WRAP) is the primary mechanism for the
Department of Forestry and Fire Management (DFFM) to share wildfire risk information and
create awareness about wildfire issues across the state (www.arizonawildfirerisk.com).
Wildfire risk and threat data layers were developed as part of an assessment covering the 17
western states. AZ WRAP allows the user to identify areas where fire potential exists in
relationship to homes and other valued assets. El Rio Preserve was evaluated in this
program, and an assessment report was generated.
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An assessment report was generated, based on an area that is approximately 45 acres
centered in the property. The report provides two key pieces of information – wildfire threat
and fire intensity expressed as flame length. Wildfire threat is a measure of the likelihood of
a fire starting and spreading to a location. According to the report, the collective threat for
this location is high. Appendix B is the assessment report for El Rio Preserve.
Flame length is directly related to fire intensity, and is commonly used as a visual indication.
The assessment report notes, in bold, to “Be advised that if salt cedar is present in your area,
the actual fire behavior may be higher that this data shows. Seek guidance from your local
Fire Planning Specialist.” As mentioned earlier in this plan, saltcedar is a unique fuel type,
and a challenge for riparian area managers. The fire intensity level at this location is
represented by flames that are between 2 and 4 feet in length. Per Table 1, at flame lengths
less than 4 feet, people can work near the flames and firefighters can work the flanks and
head of these fire using hand tools.
Fish & Wildlife
To properly manage El Rio Preserve for the benefit of wildlife, careful consideration must be
given to the basic habitat requirements of wildlife: food, water, cover and space. It is
understood that a whole host of wildlife species use this property for habitat. Species of
economic and recreation importance in the area include Gambel’s Quail (Callipepla
gambelii), Mule Deer (Odocoileus hemionus), Javelina (Pecari tajacu), Mountain Lion (Puma
concolor), White-winged Dove (Zenaida asiatica), and Mourning Dove (Zenaida macroura);
however, hunting is not allowed due to proximity to housing developments. This does not
include the multitude of birds and waterfowl that use the open water and trees on the
property. Some of the birds and waterfowl that visit the property include cormorants,
herons, ducks, hummingbirds, and kingbirds.
In terms of food sources, velvet mesquite has considerable wildlife value. The fruit crop of
mesquite beans provides an abundant and nutritious food source for numerous species upon
ripening in July and August. Mesquite seeds are an important part of the diet for small
rodents, and mesquite buds, flowers and seeds are consumed by quail. Mesquite can be
found along the outer perimeter of the riparian areas, and is a plant that should be included
with future native plantings. Existing mesquite trees that exhibit good form and healthy
vigor should be retained during project work on El Rio Preserve.
The development of two ponds (Objective #3) will provide excellent habitat for birds and
waterfowl. In addition, once the ponds are established, native fish could be introduced and
provide natural mosquito control. Gila topminnow (Poeciliopsis occidentalis) and desert
pupfish (Cyprinodon macularius) are two of 36 species that historically inhabited Arizona’s
waters prior to European-American settlement. Both are federally listed as endangered and
have recovery plans in place. Part of the recovery plans for these species are to utilize
natural and semi-natural habitat to establish populations, and El Rio Preserve could serve
this purpose.
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Forest Health
Riparian forests carry unique sets of forest health issues. Provided below is a description of
one forest health issue in this forest type. In general, forest health issues are attributed to
insects and diseases, but some parasitic plants, like the true mistletoes are included in the
discussion of forest health.
True mistletoes (Phoradendron spp.) are not aggressive pathogens and use cottonwoods as
host plants. There are eight (8) species of mistletoe in the Southwest, and three (3) species
occur on hardwoods. Bigleaf mistletoe (Phoradendron macrophyllum) occurs on most
riparian hardwood species, except for oaks. Cottonwoods can have bigleaf mistletoe on its
branches, which are easily recognized by their thick green stems and thick green leaves that
are oval in shape. In winter, when cottonwoods have dropped their leaves and entered
dormancy, the evergreen mistletoe is highly visible in the tree canopy. Birds are very fond of
the berries of true mistletoe and distribute the seeds in their droppings. When the viscid
seeds germinate a modified root penetrates the bark of the host tree and gains access to
xylem as a water source. Under periods of severe drought, abundant mistletoe could cause
branch dieback or even mortality to individual trees. On the preserve, there was no
mistletoe observed on the few cottonwood trees present in a group.
Desert mistletoe (Phoradendron californicum) was seen on a mesquite tree located along the
west side of the property along the paved pathway (see photo below). This mistletoe is
parasitic mostly on leguminous shrubs and trees (Acacia, Prosopis, Parkinsonia), which are
common at El Rio Preserve. Treatment options for mistletoe including removing the
impacted branch, or entire tree, but are not generally recommended in most cases.

Photo 3. Mistletoe growing on a velvet mesquite tree in El Rio Preserve.
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History
The El Rio Preserve has an extended history as an area that provided water to early people.
At Las Capas, just a few miles south of El Rio Preserve, archaeologists unearthed some of the
oldest irrigation canals in North America, the earliest dating to 1250 B.C. Just south is the
Los Morteros Site, or “the mortars” named for the numerous mortars on boulders and
outcrops that were used to grind and mill mesquite pods, corn and seeds by the Hohokam
people. It is believed this site was occupied from about A.D. 850 to 1300. Additionally, in
1775 A.D. Juan Bautista de Anza (1736 – 1788) led his expedition along the Santa Cruz River,
and camped for one night at Llano del Azotado (present day El Rio Preserve).
In 2003, the Town of Marana purchased the El Rio Preserve land from the Arizona
Department of Transportation (ADOT). ADOT had utilized the land as a gravel pit for
construction of nearby highways, including Interstate 10. In 2015, the Town of Marana
designated the newly acquired area as El Rio Preserve under the administration of the
Town’s Parks and Recreation Department. In prior years, a disc golf course was established
on this property but flooding has eliminated access to some of the baskets.
Invasive Species
Invasive species are non-native plants, animals and other organisms which have been
introduced (either intentionally or by accident) into areas outside their natural/native range.
These non-native species can cause alterations to ecological structure and function and
compete with native species for resources (sunlight, soil moisture and nutrients). They may
also cause adverse economic and environmental impacts such as a reduction of available
forage for wildlife and livestock, increased wildfire risk/severity, degraded waterways and
increased soil erosion.
Saltcedar
As stated in the Pima County Community Wildfire Protection Plan (Page 166), “The continued
degradation of native riparian plant communities from invading tree species is a significant
concern to the citizens of Pima County.” On this property, saltcedar (Tamarix spp.) is the
main concern as an invasive species. Saltcedar is common to southwestern states like
Arizona, Utah, Colorado and New Mexico and is listed as a noxious weed in many western
states. Saltcedar is native to Eurasia and Africa, and regularly occurs in riparian areas or
drainage washes of natural or artificial water bodies below 7,500 feet elevation.
Depending on the species of Tamarix, it can grow as a shrub or tree, and often forms dense
thickets. There are three species of Tamarix, including T. chinensis, T. parviflora, and T.
ramosissima that are deciduous to semi-deciduous, with the differences related to the
number of flower petals and other features. Saltcedar produces primarily by seed, but root
crowns can quickly produce new shoots after a fire or flood disturbance; heavy infestations
of saltcedar are costly and difficult to control. Saltcedar can be controlled using a variety of
methods, often used in combination over a period of multiple years. Discussion of treatment
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options and recommendations are provided in the Stand Descriptions and Management
section.
Also found on the El Rio Preserve are Athel (Tamarix aphylla) trees. Athel was introduced
from Africa to provide windbreaks for homesteads, crop fields, and railroad tracks, and is
now common in central and southern Arizona. While the typical saltcedar is generally bushy
in appearance, and considered a shrub or medium tree, Athel becomes a mature evergreen
tree with thick, rough grey-brown bark. Athel is referred to Athel pine in Australia, as the
needle segments are like pine trees. Appendix C is from the National Athel Pine
Management Committee of Australia and is titled Tamarix species – how to tell the
difference; it features T. aphylla, T. ramosissima and T. parviflora.
Invasive forbs
Three invasive forbs that occur on this property are Sahara mustard, common cocklebur, and
poison hemlock. Sahara mustard (Brassica tournefortii) is a winter annual forb that flowers
from December to May. It can suppress native wildflowers by monopolizing soil moisture as
it grows and produces seed long before many native species have begun to flower. Common
cocklebur (Xanthium strumarium) is a summer annual forb that flowers from July to
September, and produces mature fruit with hooked prickles that can attach to clothing or
animal fur. This plant, while native to North America, can be especially undesirable near
hiking trails and walking paths. Poison hemlock (Conium maculatum) is a winter annual or
biennial, herbaceous, broadleaf plant that can grow 3 to 8 feet tall. It is reported as invasive
in Arizona is listed as a noxious weed in New Mexico. It is a highly toxic, lethal plant with
toxins mostly concentrated in the seed, lower stem, and roots. It can be fatally mistaken for
edible wild parsnip so extreme care should be taken with this plant.
Invasive grasses
Additional invasive species observed on the El Rio Preserve include giant reed (Arundo
donax), red brome (Bromus rubens), Bermuda grass (Cynodon dactylon), buffelgrass
(Pennisetum ciliare) and Johnsongrass (Sorghum halepense). These are all grass species, and
botanically are classified in the grass family of plants (POACEAE). Giant reed is a bamboo-like
perennial that can grow to over 30 feet in height. It grows along ditches and riverbanks, or
other moist places and reproduces by rhizomes that produce new plants. The concern is
that it can form dense stands that are difficult to control, similar to saltcedar. Below are two
photos of giant reed taken at El Rio Preserve in August 2017.
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Photos 4 and 5. Left, small patch of Giant reed in an open grass area; right, medium patch (in
background) adjacent to flowing water channel.
Red brome, Bermuda grass, buffelgrass and Johnson grass are invasive plants found in the
Sonoran Desert of Arizona. Red brome is an annual, meaning it grows, sets seed, and
completes its life cycle in one year. It can be very competitive with native species, and in
some areas, can serve as fine fuel for wildland fires in the upper elevations of the Sonoran
Desert. Bermuda grass is very abundant in the irrigated valleys of southern Arizona, where it
can form a sod. It spreads belowground by rhizomes and aboveground by stolons and is well
established on this property.
Buffelgrass is a highly competitive perennial bunchgrass and can also displace native species.
As it invades, it can be difficult to control and in some areas of southern Arizona it facilitates
wildfires. Buffelgrass is an Arizona prohibited/regulated noxious weed due to its
considerable spread since being introduced in the 1930s as livestock forage. Johnson grass,
while not as invasive as buffelgrass, can grow rapidly on moist sites through fast-growing
rhizomes. Johnson grass can be found along the edges of standing water and is a large,
coarse, perennial bunchgrass growing to 6 feet in height. It has reddish to purplish-black
panicles (seed heads) and flowers from May to October.
Categorization
Given the high number of invasive plant species on the El Rio Preserve, some categorization
is needed to determine an overall management strategy for the next 10 years and beyond.
In 2003, over 20 federal and state agencies, academic institutions, and private conservation,
professional, and commercial interests from across Arizona joined together to form the
Arizona Wildlands Invasive Plant Working Group (AZ-WIPWG). Over a two and a half-year
period the group developed a categorized list of invasive non-native plants. This list is useful
to help categorize and distinguish the ten (10) invasive plants described above.
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The AZ-WIPWG ranked invasive plants based on their ecological impacts, invasiveness, and
distribution in wildlands. Plants ranked high have severe ecological impacts, moderate to
high rates of dispersal and are usually widely distributed. Plants ranked low have minor
ecological impacts, low to moderate rates of dispersal, and generally limited distribution.
Moreover, plants were given an ‘alert’ designation when deemed capable of invading natural
communities. A ‘red flag’ was indicative of an important piece of information not evident in
the overall ranking.
Below is Table 1, a summary of the AZ-WIPWG evaluations of nine of the ten (10) species
presented above. Common cocklebur was not evaluated as a plant that threatens wildlands
in Arizona, although it is considered a weed and occurs throughout the west. In reviewing
the table, Athel has an overall rank of low, but has a red flag. The red flag, among other
things, notes that Athel can hybridize with other Tamarix species.
Sahara mustard, poison hemlock, Bermuda grass and Johnson grass were ranked medium,
and poison hemlock has an alert, suggesting it can spread into new areas. Given the toxicity
of the plant, as mentioned above, it should be a top priority for removal on El Rio Preserve.
The high-ranking species, with the greatest impacts, dispersal and distribution are giant reed,
red brome, buffelgrass, and saltcedar. The red flag designation for buffelgrass is related to
potential future development of cold tolerance or drought tolerance, and the red flag for
saltcedar is related to considerations of providing habitat for southwestern willow
flycatchers, an endangered bird species dependent on riparian areas. This habitat
information is further discussed in the Stand Descriptions and Management section.
Table 1. Summary of Overall rank, Alert and Red Flag Designations for Nine (9) Invasive NonNative Plants on El Rio Preserve (from Invasive Non-Native Plants That Threaten Wildlands in
Arizona – A categorized developed by the Arizona Wildlands Invasive Plant Working Group)
Plant name

Overall rank

Alert

Red Flag

Giant reed*
Red brome*
Buffelgrass*
Salt cedar*
Sahara mustard*
Poison hemlock*
Bermuda grass
Johnson grass
Athel

High
High
High
High
Medium
Medium
Medium
Medium
Low

Yes
-

Yes
Yes
Yes
Yes

* Field guides for managing these species are available from the USDA Forest Service and are
provided as Appendices.
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Landscape Conservation Concerns
In an arid state like Arizona, riparian/wetland areas are quite rare, making them a critical
resource and vital wildlife habitat type. The El Rio Preserve is within the context of the
Lower Santa Cruz River, which takes in Tucson and Marana, both areas with growing
populations. Recent developments have improved the Lower Santa Cruz River, namely, the
2013 upgrade of two water reclamation facilities – Tres Rios and Agua Nueva – located along
the river. These facilities release effluent water that is of improved quality after the
upgrades to the facilities. Based on a report by Pima County and the Sonoran Institute titled
“a living river” for the 2014 water year, all water quality measures improved or remained
similar to 2013.
Man-made Features
One of the key man-made features of the El Rio Preserve is an earthen flood berm along the
Santa Cruz River. Twice in the recent past (2014 and 2016), the berm has been breached by
flood events that bring large amounts of water into the former gravel pit area. During an
initial visit to this property, approximately 60% of the 104 acres were inundated from the
recent flood event (see photos below). According to the “a living river” report referenced in
the previous section, in 2014 about 28% of measured streamflow came from storm water,
most during the summer monsoon. An important project (Goal #8, Objective #1) is to
restore and maintain this berm to prevent future flooding from the Santa Cruz River,
whether from effluent or storm water.

Photos 6 and 7. The former gravel pit area of El Rio Preserve inundated with flood water
from the Lower Santa Cruz River, photos taken on March 7, 2017.
Neighbor Interaction
With its close proximity to residential development on two sides, the involvement of the
community is essential to the success and upkeep of this property. Community engagement
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has been ongoing, with over 400 people responding to an online survey about El Rio
Preserve. The objectives that were most important to people were: (1) riparian
rehabilitation/flood control, (2) environmental education, and (3) mosquito prevention and
trash prevention. In addition to the survey, two stakeholder meetings, a neighborhood
meeting (held on 10/24/16), and a meeting with educators – were held to gather
information about people’s values and uses of the area.
Range
This property is not being used for domestic livestock grazing, but consideration has been
given to include the grazing of livestock as a vegetation management tool. Depending on the
property, and management objectives, livestock such as cattle, goats, and sheep can be used
to reduce fine fuels (grasses and forbs), invasive plants, and regrowth on shrubs that are
palatable. For instance, goats have been used to browse shrubs to reduce fuel loads, but this
requires active herding of the animals and other considerations. Town of Marana staff has
talked about using goats to graze cocklebur and small tamarisk plants, especially once poison
hemlock is effectively controlled. Grazing of this sort is best achieved by high intensity-short
during grazing, where animals are on the land for a relatively short period of time in
moderate numbers.
Recreation
Recreation is an important consideration in the future improvement of El Rio Preserve.
Walking, bird watching and photography will be some of the primary activities promoted
through the development of trails/paths and seating areas. Just recently, a parking lot was
completed near the southwest corner of the property to allow visitor parking.
Plans are to develop a ½ mile elevated path (or boardwalk) that is ADA-compatible and a 1mile walking trail accessible from the parking lot (Goal #6, Objective #4). Large existing trees
(like Athel) could be used as shade and focal points for gathering spaces with seating and
interpretation. Elevated boardwalks could pass through low-lying areas of periodic water,
and mounds and high points provide views and opportunities for shelters and interpretation.
Shade will be an important feature of this property, whether natural from trees, or manmade from structures.
Soils
The USDA Natural Resources Conservation Service (NRCS) offers an online Web Soil Survey
(www.websoilsurvey.nrcs.usda.gov) that provides soil survey information for a specific area
of interest. This tool was used to determine the major soil types and their characteristics.
Based on the Web Soil Survey, there are three main soil map units:
(1) Grabe loam,
(2) Gila loam, 0 to 1 percent slopes, and
(3) Grabe silty clay loam.
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The first map unit is most common, and represents approximately 38% of the property. The
second and third soil types make up about 26% and 22%, respectively. Attached is the Web
Soil Survey map and associated soil unit descriptions (Appendix D).
Overall, the three main soil map units are similar in their chemical and physical
characteristics. They occur on floodplains composed of recent alluvium parent material.
Depth to a restrictive feature (such as bedrock) is more than 80 inches, and the natural
drainage class is well drained. Interestingly, these soils are prime farmland if irrigated and
either protected from flooding or not frequently flooded during the growing season. In
terms of chemical properties, the soils are non-saline to slightly saline, with a maximum of
10% calcium carbonate in the soil profile. Available water storage in the soil profiles is high,
with around 9 to 10 inches per soil type.
Threatened & Endangered Species
Given the limited area of riparian and wetland habitat in Arizona, this property could serve
as important habitat for threatened and endangered species of birds and fish. The
Endangered Species Act (ESA) of 1973 defines endangered as “any species which is in danger
of extinction throughout all or a significant portion of its range.” Threatened is defined as
“any species which is likely to become endangered within the foreseeable future throughout
all or a significant portion of its range.” The ESA gives the U.S. Fish and Wildlife Service
(USFWS) regulatory authority over all federally listed species and their Endangered Species
Program works in cooperation with public and private partners to conserve endangered and
threatened species and the ecosystems upon which they depend.
Arizona Game and Fish Department (AGFD) provides an online Environmental Review Tool
(www.azgfd.gov/hgis) that is preliminary environmental screening tool for various land
management and development projects (including land management plans). This tool
utilizes the AGFD Heritage Data Management System (HDMS) that contains information
about plant and animal species occurrences that have been reported. As part of the
development of this management plan, the subject land was entered into the Environmental
Review Tool (entered on 3/13/17). In the report (Appendix E), a total of fourteen (14)
special status species and special areas are documented within 5 miles of the property.
The special status species are as follows:
Common name:
Pima Indian Mallow
Golden Eagle
Yellow-billed Cuckoo
Fulvous Whistling-Duck
Cactus Ferruginous Pygmy-owl
Sonoran Desert Tortoise
Thornber Fishhook Cactus
Cave Myotis

Scientific name:
Abutilon parishii
Aquila chrysaetos
Coccyzus americanus
Dendrocygna bicolor
Glaucidium brasilianum cactorum
Gopherus morafkai
Mammillaria thornberi
Myotis velifer
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Staghorn Cholla
Tumamoc Globeberry

Opuntia versicolor
Tumamoca macdougalii

Of the special status species listed above, only the Yellow-billed Cuckoo is a federally listed
species, and is considered threatened. The Yellow-billed Cuckoo prefers desert riparian
woodlands composed of willow, cottonwood, and mesquite for breeding habitat. Population
declines of this species are the result of native riparian habitat loss and degradation from
human activities. Appendix F is a fact sheet (March 2011) on the Southwestern Willow
Flycatcher and Yellow-billed Cuckoo from the Lower Colorado Multi-Species Conservation
Program. The fact sheets provide detailed descriptions and photos of the prominent
features.
The Southwestern Willow Flycatcher, a federally listed endangered species, also prefers
desert riparian areas composed of willow, cottonwood, and mesquite for breeding habitat.
They commonly arrive in late-April and spend the summer nesting and raising young. With
the decline in native willow trees, these birds are now using saltcedar for nest trees.
Southwestern Willow Flycatchers prefer large patches of dense vegetation near water, and
are unlikely to use El Rio Preserve. Southwestern Willow Flycatcher and Yellow-billed
Cuckoo surveys were conducted in 2017, and none were detected. A second year of surveys
will be completed in 2018.
The Sonoran Desert Tortoise is listed as Candidate Conservation Agreement (CCA), meaning
that there is a formal, voluntary agreement between the USFWS and one or more parties to
address the conservation needs for species likely to become candidates for listing. The
remaining species are Species of Concern (SC) whose conservation status may be of concern
to the USFWS, but doesn’t have official status.
And the special areas in the report are:
Bat Colony
Coyote – Ironwood – Tucson Linkage Design Wildlife Corridor
Tucson – Tortolita – Santa Catalina Mountains Linkage Design Wildlife Corridor
Bat colonies are likely to occur in the nearby mountains that are a northern extension of the
Tucson Mountains and Saguaro National Park. Certainly, the presence of the surface water
at El Rio Preserve is used by bat species, which swoop over the water to catch insects,
commonly as dusk. The development of two pond sites will provide good habitat for bats,
including the Cave myotis (Myotis velifer). Cave myotis and Mexican free-tailed bats
(Tadarida brasiliensis) roost in large numbers in the Ina Road bridge, just a few miles to the
south of El Rio Preserve (personal communication, Janine Spencer).
The two wildlife linkage corridors, referenced above, highlight the importance of
connections between wildland blocks (or mountain ranges) for focal species in the area.
Focal species are species chosen to represent the needs of all wildlife species in the linkage
planning area. El Rio Preserve is located within the Tucson – Tortolita Linkage of the Tucson 23
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Tortolita – Santa Catalina Mountains Linkage Design Wildlife Corridor. A report to the
Arizona Game and Fish Department titled Arizona Missing Linkages: Tucson – Tortolita –
Santa Catalina Mountains Linkage Design by the School of Forestry at Northern Arizona
University (Beier et al. 2006) provides details on the wildlife corridor. The Tucson wildland
block includes the Tucson Mountains of the west side of Tucson, and the Tortolita wildland
block includes the Tortolita Mountains, a small mountain range north of Tucson. Beier et al.
(2006) recommend eradicating non-native invasive plants and increasing native riparian
vegetation, among other actions, to improve riparian connectivity.
It is important to note that the above information is not a substitute for having a biologist
conduct a field survey of the property (Appendix E, Disclaimer 2, page 2). Further, the
occurrence of wildlife species changes with the seasons and environmental conditions. The
Environmental Review Tool, in addition to providing documented species within a defined
area, provides recommendations and resources available to private landowners. For
example, there is a recommendation to minimize the potential introduction or spread of
exotic invasive species. Further, there is information about the AGFD’s Landowner Relations
Program available to private landowners to enhance or restore wildlife habitat. A Biological
Evaluation/Assessment was completed by a wildlife biologist and reviewed by the AGFD and
the U.S. Fish and Wildlife Service (Spencer January 2017).
For detailed information on species and classifications, please see the appendices at the end
of the management plan – Arizona Environmental Online Review Tool Report (Appendix E)
and a list of federal, tribal and state status definitions (Appendix G) that pertain to the AGFD
HDMS.
Timber & Wood Products
The El Rio Preserve does not contain any harvest-grade timber, but has potential to grow
productive mesquite trees. Mesquite is a slow burning hardwood excellent for grilling and
fuelwood, but will not be harvested. It is advisable to make this known to the public through
signage or brochures.
Water
Presently, there are two sources of water to the El Rio Preserve, outside of direct rainfall.
The first is storm water drainage from the nearby streets and residential development.
There are several storm water drainage channels from adjacent neighborhoods into the
property along the west and south sides. Based on site visits, these channels are either lined
with concrete or rip rap rock, and most have rock at the outlet to dissipate the energy of the
water and prevent scour.
The second source of water is the Santa Cruz River, which has a flowing channel of treated
effluent water but also storm water runoff. During flood events, as discussed previously,
flood waters have broken through the berm and inundated the property. With this water,
sediment, trash and woody debris are deposited on site. Below are two photos from August
2017, showing only a portion of the area covered in debris. Once the berm is restored, the
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flooding on El Rio Preserve should be limited to rare events. It remains to be determined the
source of water for the two ponds, one idea is to secure a stable supply of water from a local
irrigation district.

Photo 8. Sediment, woody debris and trash deposited from past flood events.
Wetlands
Two lined ponds are planned for development on the El Rio Preserve, one in the southwest
corner and one in the southeast corner. As discussed above in the Recreation section, a
path/trail will be constructed and maintained to provide access to the ponds. A permanent
and reliable water source for these ponds will need to be secured, given the high rates of
evaporation in a desert environment. Some possible alternatives for water include the local
irrigation district or a Town of Marana municipal source.
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Proposed Forest Management Schedule
Date
5/1/2018
5/1/2019

Priority
High
Low

9/3/2019

High

7/31/2019 Critical
5/1/2020
5/1/2021
1/1/2020

Medium
Medium
Medium

Feature
Stand-Flood area
Stand-Santa Cruz
River
Stand-Flood area

Activity Practice
Invasive Species Inventories
Invasive Species Inventories
Chemical / Mechanical / Physical Invasive
Species Control
Watershed Resources Structural
Improvement
Wildlife Habitat Water development
Wildlife Habitat Water development
Trail Construction

Stand-Flood control
berm
Stand-Pond 1
Stand-Pond 2
Stand-Flood area

General Stand Information
Stand
Name
Flood area

Santa Cruz
River

Acres

Key native plant species

Resource Concerns

72.77

Mesquite, Goodding
willow, Fremont
cottonwood

DEGRADED PLANT CONDITION –
Excessive plant pest pressure (Invasive
species compete with native riparian
species)

20.24

Mesquite, Goodding
willow, Fremont
cottonwood
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WATER QUALITY DEGRADATION –
Excessive sediment in surface waters
(flooding from Santa Cruz River and
erosion scour)
DEGRADED PLANT CONDITION –
Excessive plant pest pressure (Invasive
species compete with native riparian
species)
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STAND DESCRIPTIONS AND MANAGEMENT
Stand

Flood area

Acres

72.77

Road Access?

No

Stand Map
Forest Management Schedule
Date
Priority
Activity Type
5/1/2018
High
Forest Health
9/3/2019
High
Forest Health
1/1/2020

Medium

Stand Details
Dominant Cover Species
Accessible by Road?

Activity Practice
Invasive Species Inventories
Chemical/Mechanical/Physical Invasive
Species Control
Trail Construction

Recreation

Athel / Mexican Palo verde / velvet mesquite / Goodding
willow
No

Stand Description
Over the past year, much of this area has been inundated with floodwater from the Santa Cruz
River. As the water recedes, invasive species inventories and chemical/mechanical/physical
control should occur. The following invasive species should have inventories completed – giant
reed, buffelgrass, saltcedar, and poison hemlock. They are the priority for control using a
combination of chemical, mechanical and physical control methods.
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Existing Resource Conditions:

Flood area

Dominant Vegetation
The primary tree species are Athel, velvet mesquite, Mexican palo verde and Goodding willow.
Additional species include numerous grasses, forbs, and shrubs such as desert broom, saltbush
and several species of cacti in the upper drier parts. Saltcedar is very common, and is mostly
small and shrub like along areas that have been, or are recently flooded.
Man-made Features
The flood control berm is the focal man-made feature. It was breached in 2014 and 2016 and is
slated to be restored to prevent future flooding of El Rio Preserve. The effective repair of this
berm will also clear the way for the development of two ponds, trails and other features.
Water
Seasonal inundation has been the norm for the past several years, with the berm in disrepair.
In early 2017, the property was approximately 60% inundated. Flood flows include sediment,
trash, and woody debris.
Fish and Wildlife
This property is becoming important wetland habitat for birds and other wildlife species. Some
of the types of birds seen include cormorants, herons, sandpipers, ducks and egrets. The larger
willow trees are important nesting sites for birds and serve as perches for raptors.
Invasive Species
The flood area contains many invasive species, with saltcedar being the most abundant and
widely distributed. Other invasive species include buffelgrass, giant reed and poison hemlock,
which is highly toxic. These three species were ranked high in Table 1 (page 19) as having
severe impacts on ecosystems, plant and animal communities, and vegetation structure. Giant
reed and poison hemlock are not widely distributed and should be controlled while infestations
are isolated and small. Cocklebur occurs in large patches, and some areas will need to be
treated along pathways.
Fire
Dense patches of saltcedar pose a high fire threat, and should be treated to break up both
vertical and horizontal fuel continuity. Other trees, such as Athel, velvet mesquite, and
Mexican palo verde can be selectively trimmed to prevent a surface fire from carrying upward.
At present, saltcedar poses the greatest fire threat to this area, and should be controlled when
they are seedlings or saplings.

Desired Resource Conditions:
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Dominant Vegetation
Large and established Athel trees would be kept for shade and wildlife use. Velvet mesquite,
which provides beneficial wildlife food (mesquite beans), would be a significant portion of the
tree canopy on the drier sites. Willows, which grow large and provide good nesting sites, would
be the primary tree along the edges of water. Cottonwoods, of which there is currently one
grouping, would remain in place along the edge of the active river channel.
Man-made Features
The berm would be restored, and able to control flooding thus minimizing damage to the
paths/trails and other amenities like elevated boardwalks and interpretive signs. Very large
flood events will still inundate the site; bank protection will be designed through Pima County
Regional Flood Control District, and is expected to control up to 25-year flood events.
Water
Flooding from the Lower Santa Cruz River would be reduced, and a stable water supply is
secured for the two pond sites. Both ponds are aerated to control mosquitoes and maintain
water quality and dissolved oxygen. Treated effluent would still run in the active channel along
the north edge of the property. This would sustain a riparian gallery forest of cottonwoods and
willows, with some mesquite present. It is also planned to have water run from the southeast
pond to the southwest pond, through an arroyo that is planted with native trees and shrubs.
Two walking path bridges will cross the arroyo.
Recreation
El Rio Preserve provides beautiful views, native vegetation, seating, and interpretation of the
unique biological and environmental features of riparian areas and wetlands. School groups
and others can enjoy learning about wildlife habitat, water quality, and native and non-native
plants and animals and their adaptations.
Invasive Species
High impact invasive plant species like giant reed, buffelgrass and poison hemlock are
eliminated, or present at low levels, and these plant species are monitored and controlled on
an annual basis. New infestations of invasive species are documented, and controlled in a rapid
response approach.
Fire
The threat of wildfire is low, due to the planting of native vegetation and designed fuel breaks
from the ponds and walking paths. Were a fire to occur, it would be a surface fire with low
flame lengths and easily contained using hand crews.

Management Activities:
Activity

Flood area

Invasive Species Inventories
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Priority
Date Recommended
Start Year
End Year
Quantity
Frequency

High
5/1/2018
2018
2028
61
Annually

Activity Description
Invasive species inventories are important for early detection; it is important to recognize
invasive plants before they become established. Once a plant has set seed or become
established, the effort needed to manage the plant steadily increases. Also, known infestations
must be documented and mapped so they can be contained and prevented from spreading to
uninfested areas.
Town of Marana staff, along with assistance from other partner agencies or organizations,
and/or the DFFM Service Forester, could conduct invasive species inventories annually in lateApril or early-May and mid- or late-August. These are the periods when many species are
flowering and can be identified and recorded. As stated above, inventories of invasive species
should include checking for newly-established invasive plants that were not observed or
documented in prior years, and assessing the size or extent of existing populations. An invasive
plant reporting form should be developed and utilized for these inventories.
At the very least, an invasive plant reporting form should include the following information:
•
•
•
•
•
•

Plant identification (genus, species, common name)
Observer name and date observed
Location (for instance, GPS coordinates)
Description of population (number of plants, phenology – are the plants in flower, in
fruit, seedlings, etc.)
Site description
Control method used* or planned

*just a few individuals of a species, if appropriate, could be treated at the time of survey

Activity
Priority
Date Recommended
Start Year
End Year
Quantity
Frequency

Trail Construction
Medium
1/1/2020
2020
2021
1
Once
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Activity Description
Town of Maran staff, or a contractor, will build a 1-mile natural trail and a 0.5-mile ADAaccessible pathway with the preserve. The path/trail could include elevated boardwalks to pass
over areas that are inundated, but not subject to high flows.

Activity
Priority
Date Recommended
Start Year
End Year
Quantity
Frequency

Chemical / Mechanical /Physical Invasive Species
Control
High
9/3/2019
2019
2028
20
Annually

Activity Description
This activity calls for the use of chemical, mechanical or physical control methods on invasive
plant species. Below is the same information from Table 1 (Page 19) with a new column –
treatment recommendation. Two treatment recommendations are provided – Control
immediately or Monitor population. Giant reed should be controlled immediately, as it is
isolated to distinct patches that are easy to identify and access. Buffelgrass and saltcedar
should also be controlled immediately – these are highly invasive species that grow and spread
rapidly. Additionally, poison hemlock should be controlled immediately; it is limited in numbers
and could be a concern as public use increases. The remaining species should be monitored to
determine their extent and best control method(s).
Table 2. Summary of overall rank and treatment recommendation for invasive plants at El Rio
Preserve
Plant name

Overall rank

Treatment recommendation

Giant reed*
Red brome*
Buffelgrass*
Saltcedar*
Sahara mustard*
Poison hemlock*
Bermuda grass
Johnsongrass
Athel
Common cocklebur

High
High
High
High
Medium
Medium
Medium
Medium
Low
Not evaluated

Control immediately
Monitor population
Control immediately
Control immediately
Monitor population
Control immediately
Monitor population
Monitor population
Monitor population
Control immediately
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*Field guides for managing these species are available from the USDA Forest Service and are
provided as Appendices.
Below is a summary of treatment options for each species listed above, in the order they are
listed in the table:
Giant reed
It is recommended to control this species immediately. As the name implies, giant reed can
grow 20 to 30 feet tall and is not easily managed once it reaches this size. In general, hand
removal is very difficult on established populations, but digging can be used for small groups of
plants (usually < 10 feet tall). Larger groups of plants could be removed mechanically with a
backhoe, excavator, etc. but complete root removal is necessary for effective control.
Chemical control is also an option for giant reed control, when infestations are more
widespread, or difficult to access with machinery or hand tools. According to the Field Guide
for Managing Giant Reed in the Southwest (September 2014), provided as Appendix H, the
most effective treatment to control giant reed is to spray a foliar systemic herbicide when
plants are green and actively growing. Further, control efforts will usually require 3 to 5 years
of persistent, repeated treatment.
Fortunately, giant reed is not widespread on El Rio Preserve so controlling it is feasible. During
August 2017 a survey by the Service Forester recorded eight (8) patches of giant reed. These
patches range in size, and a description of each is provided below, along with other information
and photos of two small patches. Additionally, a map of the giant reed patches based on GPS
points is included as Appendix I.
Patch
1

Description of
population
Large

2

Small

3

Medium

4

Medium

5

Small

6

Large

Site description and GPS
coordinates (UTM format)
Along flowing river channel
0487041, 3584416
Open area surrounded by
Bermuda grass
0487176, 3584233
Open area – two patches
combined as one
0487260, 3584199
Along flowing river channel
0487286, 3584254
Along the edge of flood
zone
0487444, 3584178
Two large patches
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Control method
recommended
Mechanical removal
or herbicide
Hand removal

Photo
N/A
See below

Hand or mechanical
removal

N/A

Mechanical removal
or herbicide
Hand or mechanical
removal

N/A

Mechanical removal

N/A

N/A
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7

Small

8

Small

combined as one
0487116, 3584176
Growing under a group of
cottonwood trees
0487137, 3584318
Open area surrounded by
sand
0487592, 3584100

or herbicide
Hand removal (no
herbicide to protect
cottonwoods)
Hand removal

N/A

See below

Photos 9 and 10. Giant reed patch 2 (left) and patch 8 (right) are recommended for immediate
removal with hand tools.
Control of giant reed should be the priority for this property. Left unchecked, these isolated
populations could expand as water moves based on flooding and rainfall events. Three of these
patches are currently small, and could be removed with hand tools, provided that the root
material is also dug out.
Red brome
At this point, it is recommended to monitor red brome. As an annual, these plants are
dependent on fall and winter rains to establish. This exotic grass is now naturalized across the
western U.S. and can be a fine fuel fire hazard. As with some of the other invasive species, it is
important to detect and eradicate new populations of red brome as early as possible.
Appendix J is the Field Guide for Managing Red Brome in the Southwest, and it summarizes
some management options for red brome under various situations. As the population is
monitored by Town of Marana staff, manual methods, such as hoeing for hand pulling of small
infestations may be effective to remove red brome plants before they produce seed.
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Buffelgrass
Buffelgrass forms continuous patches on El Rio Preserve, and should receive immediate control
to prevent further spread. For buffelgrass, either manual pulling/digging or herbicide
application is recommended. Pulling is an effective control method that can be used yearround, but it is easiest when the soil is moist after a rain. Uprooted buffelgrass plants could be
bagged and removed from El Rio Preserve, or thatching is an option. Thatching is laying the
pulled plants down in a layer over the ground where buffelgrass was pulled, and has been
shown to inhibit seedling establishment after the pull
(https://www.desertmuseum.org/buffelgrass/control.php, site accessed on 6/14/17).
On larger infestations, glyphosate application is an effective treatment if no desirable species
are present. A rate of 2.25 lbs. of ae/ac is recommended in the Field Guide for Managing
Buffelgrass in the Southwest, provided as Appendix K. The concern with glyphosate is the
herbicide is non-selective and will kill desirable vegetation, including forbs and woody species if
directly contacted during treatment.
Saltcedar (seedlings/saplings)
Initial emphasis should be placed on young saltcedar plants, seedlings and saplings that can be
controlled in the early stages of growth. Hand removal by hoeing or digging can be used to
target individual plants in relatively small areas, like around the edges of inundated areas as
they dry up. During hand removal, the entire root crown and associated layer roots must be
completely removed from the soil. Uprooted material could be bagged and hauled away, or
stacked on high dry ground and allowed to decompose. Below are two photos of a profusion of
saltcedar seedlings that germinated in late-2017 when the inundated areas dried up.
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Photos 11 and 12. An abundance of saltcedar seedlings in what will become Pond 2 in the
southeast corner of the property, photos taken on November 17, 2017.
Herbicides are a primary method of saltcedar control, given the density of plants often
encountered in riparian areas. A chemical control method for saltcedar seedlings/saplings less
than 5 feet in height is foliar spray. Ground application of 1% Imazapyr solution can be made
during weather conditions of low wind, high relative humidity, and low air temperature. After
treatment, the top growth should be left alone for at least two years. If herbicides are not the
preferred option, goats may be used to suppress young salt cedar plants.
Saltcedar (shrubs/trees)
Established saltcedar shrubs/trees should be removed from El Rio Preserve as riparian/wetland
habitat is enhanced and trails are built. As stated in Goal #4 for the property, the plan is to
monitor and remove invasive non-native species except for large, established trees. Athel, also
called Athel pines in Australia, are large trees that provide ample shade and can serve as
gathering spaces with seating and interpretation. Planning efforts should be made to identify
these as “leave trees” during removal efforts. Colored flagging wrapped around the trunk is a
temporary means to mark leave trees while contractors or Town of Marana staff are conducting
saltcedar removal work.
Control and restoration of saltcedar infested areas over the long term takes an integrated
management approach. Often, this includes several types of control methods used in a
sequential manner, over a period of multiple years and re-treatment. Prescribed fire is not
recommended for long-term management as saltcedar is fire adapted and re-grows rapidly.
Mechanical methods to control saltcedar include plant removal using excavating equipment, or
clearing saltcedar stands with a bulldozer. Clearing saltcedar stands with machinery often
involves repeated applications to control regrowth, if the root system is left intact. Control
methods that target the root system provide the most effective control.
Saltcedar can be controlled using either non-chemical or chemical methods. Non-chemical
control methods are mowing, chopping and disking using machinery. Herbicides have been
used to control saltcedar, either by aerial application or applied directly to cut stumps. Cut
stump treatments can be highly effective, if the application occurs without delay after cutting.
Included is Appendix L, a Weed Report on saltcedar written by the Weed Research and
Information Center, University of California. Details on different herbicide types, rates, and
timing are provided.
Herbicides are a principal method of controlling established saltcedar plants. A cut-stump
method is often used when there is a need to protect non-target vegetation, such as native
trees and shrubs. The treatment involves hand cutting or chain sawing the saltcedar trunk or
stem(s) as close to the ground as possible, and applying herbicide to the cut stump surface.
Herbicide can be applied to the cut stump surface by paintbrush, hand-held spray bottle, or
backpack sprayer. The cut surface should be level to reduce runoff of the liquid herbicide, and
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any residual sawdust should be removed prior to herbicide application. Both the Pima County
Community Wildfire Protection Plan and Field Guide for Managing Saltcedar in the Southwest
(Appendix M) recommend an application within 15 minutes of cutting. A blue indicator dye
should be added to the spray mixture to show prior treatment of stumps.
Sahara mustard
Early and effective control of Sahara mustard is important, as a single plant can produce up to
9,000 seeds. Similar to red brome, Sahara mustard uses fall and winter soil moisture and can
develop dense stands. In the early growth stage, the plants are a large basal rosette with leaves
3-12 inches long that are deeply lobed and toothed. This is the most effective stage for control
efforts. This plant was observed at El Rio Preserve, but in limited areas. Monitoring will be
important to detect this species, especially when there has been sufficient fall/winter rainfall.
Appendix N is the Field Guide for Managing Sahara Mustard in the Southwest, and states that
physical control methods used consistently and repeatedly are effective.
Poison hemlock
Poison hemlock only reproduces via seed production, so the plant should be removed before
flowering. During a field visit on 5/3/17, Poison hemlock was flowering, so treatment should
occur in March or April to be effective. Treatment options include hoeing or digging for
smaller, isolated populations; uprooted material should be bagged and removed since it is
highly toxic. Protective clothing (long pants, long-sleeved shirt, and gloves) should be worn be
volunteers or workers controlling this plant. The Field Guide for Managing Poison Hemlock in
the Southwest is provided as Appendix O.
Bermuda grass
Common throughout the state, Bermuda grass is hard to eradicate except by frequent
cultivation or complete shading. It spreads by aboveground stolons and belowground
rhizomes, making it a superior colonizer of open areas of disturbed soil. It is recommended to
monitor the population on this property, as opposed to control, since it does provide effective
soil stabilization. Any control efforts should be on new populations in areas where native plant
establishment is ongoing.
Johnson grass
According to the U.S Forest Service publication Invasive Plants and Weeds of the National
Forests and Grasslands in the Southwestern Region, Second Edition, December 2013, one
Johnson grass plant can produce up to 295 feet of rhizomes in a single season. Hand-pulling is
not an effective control method, especially for large mature plants with extensive rhizomes.
Digging is best when the soil is moist and rhizomes are less likely to break during removal.
Effort should be made to preventing the production of seed and the spread of rhizome
fragments from infested to uninfested areas of El Rio Preserve. Based on field visits, Johnson
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grass can be found growing along the perimeter of inundated areas. A good resource on nonchemical and chemical control of Johnson grass is provided as Appendix P.
Athel
Athel was ranked low by the Arizona Wildlands Invasive Plant Working Group (see Table 1, page
18) in terms of overall threat to wildlands. Of the 10 invasive plant species, it is of least concern
and not targeted for control (see Goal #4, page 5). Instead, the large trees can be left in place
for shade and could be pruned as needed near trails and other features. One consideration
with Athel, as with all Tamarix species, is the tamarisk leaf beetle (Diorhabda carinulata) that is
expected to spread in Arizona over the next several years. Defoliation of Athel trees would
diminish their value as shade and nesting trees.
Saltcedar leaf beetles (Diorhabda spp.) were released into the U.S. as biological control agents
by the U.S. Department of Agriculture (USDA) and Agriculture Research Service (ARS). They
were selected for release because they feed exclusively on Tamarix spp., providing direct
control. Both adult and immature saltcedar leaf beetles feed on saltcedar and athel, and this
could impact the mature athel trees at El Rio Preserve. There are methods for controlling
saltcedar leaf beetle infestations on athel. Appendix Q discusses curative and preventative
cure methods, and the use of insecticides that can be applied to foliage or soil. In the case of
soil applications, the tree roots would absorb and circulate the insecticide to the leaves.
Common cocklebur
Neither grazing or burning is considered an effective control option for cocklebur, and the
seeds and foliage contain a compound that can be fatally toxic to livestock (DiTomaso and Kyser
2013). Cocklebur produces large burs covered with hook-tipped prickles that may stick to
clothing or animal fur, and therefore needs to be controlled along pathways. This plant
reproduces by seed, so control is most effective before the burs develop.
Effective control options for cocklebur include hand pulling on small infestations, and mowing
or disking at the early-flowering stage. A secondary mowing treatment may be needed, to
control re-sprouts if conditions support further growth. Chemical control is another control
option, and Appendix R provides rate and timing information for three types of herbicides: (1)
growth regulators, (2) aromatic amino acid inhibitors (Glyphosate), and (3) branched-chain
amino acid inhibitors.
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Stand

Santa Cruz River

Acres

20.24

Road Access?

No

Stand Map
Forest Management Schedule
Date
Priority
Activity Type
5/1/2018
High
Forest Health
Stand Details
Accessible by Road?

Activity Practice
Invasive Species Inventories

No

Stand Description
This stand is roughly 20 acres of riparian habitat associated with the Santa Cruz River that
transports effluent water. As depicted in the stand map, there is additional riparian and
floodplain area north of the property boundary. The Santa Cruz River bed is under the
jurisdiction of Pima County Regional Flood Control District and is not managed by the Town of
Marana.

Existing Resource Conditions:

Santa Cruz River

Dominant Vegetation
The dominant vegetation in this stand is saltcedar, with Athel being the largest tree species.
Water
Water in the active channel comes from both the Agua Nueva and Tres Rios water reclamation
facilities. In 2013, an upgrade to the facilities improved the quality of water released into the
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Lower Santa Cruz River upstream of El Rio Preserve. Year-round water supports a band of trees
of both sides of the channel.
Invasive Species
In the absence of cottonwoods and willows, saltcedar and Athel are the most common invasive
species.

Desired Resource Conditions:

Santa Cruz River

Dominant Vegetation
Native riparian vegetation in this stand would consist of seep willow, cottonwood and willow
along with cattails in areas that hold water consistently.
Water
Perennial or near-perennial water flowing through this stand would help promote the native
riparian vegetation listed above.
Invasive Species
Saltcedar and giant reed would not be common if native riparian vegetation was established,
but it would still be necessary to monitor and control any new invasive plants.
The desired resource conditions on the Santa Cruz River stand of this property can be
secondary to needed work in the flood area stand. Further, any work in this area would fall
under the jurisdiction of Pima County Flood Control District. They are currently in the early
stages of creating a Santa Cruz River Management Plan, so the management activity
recommended below should be considered low priority and optional until the plan is complete.

Management Activities:
Activity
Priority
Date Recommended
Start Year
End Year
Quantity
Frequency

Santa Cruz River

Invasive Species Inventories
Low
5/1/2019
2019
2028
20
Annually

Activity Description
Town of Marana staff, along with assistance from other partner agencies or organizations,
and/or the DFFM Service Forester, could conduct invasive species inventories annually in late39
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April or early-May and mid- or late-August. These are the periods when many species are
flowering and can be identified and recorded. As stated above, inventories of invasive species
should include checking for newly-established invasive plants that were not observed or
documented in prior years, and assessing the size or extent of existing populations. An invasive
plant reporting form should be developed and utilized for these inventories.
At the very least, an invasive plant reporting form should include the following information:
•
•
•
•
•
•

Plant identification (genus, species, common name)
Observer name and date observed
Location (for instance, GPS coordinates)
Description of population (number of plants, phenology – are the plants in flower, in
fruit, seedlings, etc.)
Site description
Control method used or planned
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LINE FEATURES MANAGEMENT
Line

Flood control berm

Santa Cruz River

Length(feet)

0.28

Width(feet)

Line Feature Map
Management Schedule
Date
Priority
5/1/2019
Critical

Activity Type
Soil and Water

Activity Practice
Watershed Resources Structural
Improvement

Management Activities:
Activity
Priority
Date Recommended
Start Year
End Year
Quantity
Frequency

Flood control berm

Watershed Resources Structural Improvement
Critical
7/31/2019
2019
2020
1
Once

Activity Description
This activity is to restore the berm that separates El Rio Preserve from the Santa Cruz River and
prevents seasonal flooding. The berm was last breached in early 2017 and shortly thereafter
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roughly 60% of the property was inundated. Marana was awarded $35,000 by the Water
Infrastructure Financing Authority (WIFA) for grading and landscaping plans around the
proposed ponds and arroyo between them. Marana has also applied to Pima County Regional
Flood Control District for berm/bank protection and the bank protection project is scheduled by
Pima County for design beginning in August 2018 and construction beginning in August 2019 to
be completed by 2020. Bank protection will be designed to control at least 25-year flood
events. Larger storm events are still expected to inundate the site.
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POINT FEATURES MANAGEMENT
Point

Pond 1

Southwest corner of property
(Ruddy duck pond)

Point Feature Map
Management Schedule
Date
Priority
5/1/2020 Medium

Activity Type
Fish and Wildlife

Activity Practice
Wildlife Habitat Water development

Management Activities:
Activity
Priority
Date Recommended
Start Year
End Year
Quantity
Frequency

Pond 1

Wildlife Habitat Water development
Medium
5/1/2020
2020
2020
1
Once

Activity Description
Construct a 5-acre pond with a 0.5-acre island in the middle at this location, depending on cost
projections. This pond site will be developed into a reliable water source for wildlife, and once
established, can be stocked with fish or amphibians in consultation with AGFD and USFWS. The
pond would be developed by further excavating the existing low point. It should be noted that
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the USDA NRCS conservation practice for a pond (378) can be a useful resource for guidance
(Appendix S). Vegetation along the perimeter of the pond could include Goodding willow and
Fremont cottonwood trees, which will be irrigated, since the pond will be lined at the bottom.
Pole planting is an effective strategy to establish these species in areas that have ample soil
moisture.
It should be noted that there is a Red river gum (Eucalyptus camaldulensis) tree growing along
the south end of the Pond 1 site (see photos below). It is native to Australia, and is associated
with watercourses there. The tree can grow up to 150 feet tall, and is fast growing. During
pond construction, this tree could be kept in place as a focal point or removed in the process. If
kept on site, this tree could certainly top 100 feet in height. Tucson’s tallest tree is a red river
gum just west of the Santa Cruz River on the south side of West Congress Street.

Photos 13 and 14. Left, close-up of the leaves of red river gum; Right, a red river gum tree at the
Pond 1 site (photos taken on 8/23/17).
Additionally, there is a small red river gum growing along the east side of the Pond 2 area. This
tree could also be kept in place during pond construction and serve as a focal point, or be
removed. Removal may be necessary if the tree is within the pond water zone.
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Point

Pond 2

Southeast corner of property
(Snowy egret pond)

Point Feature Map
Management Schedule
Date
Priority
5/1/2021 Medium

Activity Type
Fish and Wildlife

Management Activities:
Activity
Priority
Date Recommended
Start Year
End Year
Quantity
Frequency

Activity Practice
Wildlife Habitat Water development

Pond 2

Wildlife Habitat Water development
Medium
5/1/2021
2021
2022
1
Once

Activity Description
Construct a 2-acre pond at this site. This pond site will be developed into a reliable water
source for wildlife and specifically birds, and once established, can be stocked with fish or
amphibians in consultation with AGFD and USFWS. The pond would be developed by further
excavating the existing low point. It should be noted that the USDA NRCS conservation
practice for a pond (378) can be a useful resource for guidance (Appendix S). Vegetation
along the perimeter of the pond could include Goodding willow and Fremont cottonwood
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trees, which will be irrigated, since the pond will be lined at the bottom. Pole planting is an
effective strategy to establish these species in areas that have ample soil moisture.

Funding Opportunities
There are funding opportunities available from state and federal agencies, among others, to
implement the activities in this plan. Specifically, the invasive species control work and the
development of two pond sites could be accomplished with grant funding. The Arizona
Department of Forestry and Fire Management’s Invasive Plant Grant (IPG) is for the
management of invasive noxious plants that threaten forested, woodland, or rangelands
areas in Arizona. Below are the details on this grant:
Typical amount
$10,000 - $20,000

Match
50%

Project length
1-2 years

Due date for application
November

IPG is offered annually, and eligible applicants include local units of government (counties,
municipalities, cities and towns). The 50% match must be from non-federal funds, and the
project must be completed within two years. DFFM’s Service Forester can assist with the
development of a grant application for the treatment of Giant reed, buffelgrass, salt cedar
and poison hemlock.
An additional funding source is through the U.S Fish and Wildlife Service’s Partners for Fish
and Wildlife Program. This grant program could assist with the development of the ponds,
and efforts to revegetate with native plants. Through voluntary agreements, the Partners
program provides expert technical assistance and cost-share incentives to private
landowners to restore fish and wildlife habitats. The landowner is reimbursed after project
completion, based on the cost-sharing formula in the agreement. Applications are accepted
annually on a rolling basis, and there is no match required (although match can effectively
show landowner commitment.

Summary
Arizona Department of Forestry and Fire Management’s Forest Stewardship Program is
intended to provide technical assistance and education to forest landowners. The
overarching goal is to develop a strategy to set the land in a trajectory to support the
healthiest ecosystem possible. The El Rio Preserve property is unique in having a close
connection to the Lower Santa Cruz River and its associated riparian area forest.
Additionally, it serves as part of the linkage design of a wildlife corridor between two desert
mountain ranges.
Overall, the goals and objectives of this plan are directed to enhance and sustain the natural
resources of wetlands and riparian areas. Through annual monitoring, control of existing
El Rio Preserve
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invasive plant species, the addition of native plants, and two permanent water ponds, the
property will support a diverse assemblage of plants and wildlife. Through the creation of
two pond sites, and the establishment of desirable native vegetation, this property can
provide access to food, cover and water for many wildlife species in the area. Lastly, a trail
system and the associated recreational amenities will make this a great public place for
outdoor recreation, nature education, and a point of pride for the Town of Marana.

This plan has been prepared under the Arizona Department of Forestry and Fire Management
Landowner Plan Guidelines, USDA/USFS Forest Stewardship Program and the National
Association of State Foresters stewardship guidelines. The recommendations were
constructed using the most current and available science and best management practices.

References
Beier, P., E. Garding, and D. Majka. 2006. Arizona Missing Linkages: Tucson – Tortolita –
Santa Catalina Mountains Linkage Design. Report to Arizona Game and Fish Department.
School of Forestry, Northern Arizona University.
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Existing Plans, Reports, Information Relevant to the Project
Summaries and Attached Full-length Reports

Summaries of Existing Plans, Reports, and Information Relevant to the Project
1) The 100% plans and design for Phase 1 of the El Rio preserve restoration project. The 100%
plans and design were completed by Dibble Engineering and Wheat Landscaping firms, with
grant funding from the Arizona Water Infrastructure Finance Authority (WIFA). This riparian
restoration project will be implemented in phases with a 100% Master plan being used to guide
the complete restoration of this riparian habitat. Phase I invasive species removal and native
seeding/planting are the tasks the Town is requesting AWPF Grant funding to complete.
2) The Cultural Resources Inventory of the El Rio preserve completed by Westland Resources. This
Cultural Resources Inventory ensures that this riparian restoration project is in compliance with
the United States laws entitled the National Historic Preservation Act (16 U.S.C. 470w-3) and the
Archaeological Resources Protection Act (16 U.S.C. §470hh). As well as the Arizona Revised
Statute Title 39, section 125.
3) Arizona State Historic Preservation Office (SHPO) Review letter completed as part of the WIFA
grant compliance requirements. The SHPO Review letter is still applicable for the El Rio preserve
project. The SHPO Review letter highlights the survey findings done for the El Rio riparian area
by Westland Resources Inc.
4) The Forest Stewardship Plan completed by Willie Sommers a Service Forester from the Arizona
Department of Forestry & Fire Management. The Forest Stewardship plan identifies numerous
non-native and invasive species within the El Rio preserve. Additionally, this plan details the
proper management and/or elimination of the non-native or invasive species found within the El
Rio riparian area.
5) Westland Resources provided a letter summarizing a meeting between the following entities:
Pima County Regional Flood Control District, U.S. Army Corps of Engineers, Town of Marana and
Westland Resources. The purpose of this meeting was to obtain expertise opinion from the U.S.
Army Corps of Engineers on permitting obligations in accordance with Section 404 of the Clean
Water Act (CWA) concerning waters of the U.S. The U.S. Army Corps of Engineers determined
that CWA permitting was not required for this project.
6) The Arizona Department of Environmental Quality (ADEQ) met with Town of Marana
representatives to discuss the water shed properties of the El Rio preserve. The attached letter
summarizes this meeting as well as ADEQ’s recommendations that the Town monitor storm
water surges and flooding events in El Rio.
7) The Monitoring Plan Riparian Vegetation and Avian Assessment of El Rio Preserve was
developed by the Tucson Audubon Society to quantitatively track vegetation and avian species
within El Rio during the restoration of the preserve. This monitoring plan will biologically catalog
the success of the El Rio riparian restoration.
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8) A Biological Assessment and Evaluation was completed for the El Rio preserve riparian
restoration project for the purpose of identifying endangered or threatened species. This
evaluation identified numerous native species that are endangered or threatened and thus
should be protected.
9) The U.S. Fish and Wildlife Services Online IPaC Project Review tool was completed for the El Rio
Preserve Riparian Restoration Project evaluation. The purpose of this evaluation was to identify
endangered species and critical habitats.
10) The Arizona Game and Fish Department Online Review Tool was completed for the restoration
of El Rio Preserve. (Included in Biological Assessment)
11) Intergovernmental Agreement between the Cortaro-Marana Irrigation District and the Town of
Marana to design and build a turnout to supply water for the El Rio Riparian Restoration Project.
12) Water Infrastructure Finance Authority of Arizona letter awarding 1:1 matching grant funding
for completion of engineering design and landscaping plans for the El Rio Preserve, dated
October 26, 2016.
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El Rio Preserve Key Personnel
Name

Position

Contact Information

Janine SpencerGlasson

Project Coordinator

Kurt Schmidt

Construction
Manager

Jim Conroy

Director of Parks and
Recreation

Dave Herman

Superintendent of
Parks and Recreation

jspencer@maranaaz.gov
(520) 382-2658
11555 West Civic Center Dr.
Marana AZ 85653
kschmidt@maranaaz.gov
(520) 382-2692
11555 West Civic Center Dr.
Marana AZ 85653
jconroy@maranaaz.gov
(520) 382-1968
13251 North Lon Adams Rd.
Marana AZ 85653
dherman@maranaaz.gov
(520) 382-1955
13251 North Lon Adams Rd.
Marana AZ 85653
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Organization
Affiliation
Town of
Marana
Town of
Marana
Town of
Marana
Town of
Marana

Monitoring Plan Riparian Vegetation and Avian Assessment of El Rio Preserve
The following proposal for vegetation and avian monitoring program both
establishes a baseline habitat condition of the El Rio Open Space and quantifies the
results of on-site restoration efforts.
Tucson Audubon suggests the following three surveys: multi-aspect vegetative
Main Office
300 E. University Blvd., #120
condition, repeat photography, and avian. For each monitoring type, we outline its
Tucson AZ 85705
TEL 520.629.0510
specific usefulness to tracking changes on the project that are relevant to project
FAX 520.623.3476
goals and costs for survey implementation, data analysis, and reporting.
Deliverables for each will be a report that accurately conveys baseline conditions, outlines specifics of
the protocol for ongoing repeatability of the surveys, compares year to year changes, as well as
providing copies of the raw and analyzed data to the project sponsor. This will establish project
performance both in the short-term, and make long-term assessment of the project possible.
1. Multi-aspect Vegetation Condition surveys (multi-story percent cover | perennial diversity |
perennial species density)
Within the riparian areas of the project, a multi-storied vegetation community supports the greatest
number and density of species. Diverse plant communities tend, within bounds, to support a greater
number of species than monocultures. Further, while bare ground is expected within arid
ecosystems, large bare areas are more prone to both wind and rain-caused erosion than areas with
vegetative cover. Finally, a major component of restoration and revegetation projects includes the
management of invasive species which often occur after site disturbance. A list of invasive plant
species detected during visits with GPS locations would be provided.
A merged belt transect + multi-story (under-, mid-, over-) line intercept transect technique is an
efficient method to monitor the habitat functions and constraints listed above. This method
provides an accurate assessment of percent cover, as well as density of perennials and non-native,
invasive species. This site includes a variety of habitats to be restored, and for accuracy of
assessment we propose at least two transects per habitat type. Depending on final decision of the
number of relevant habitats to survey, approximately six routes would be established and surveyed
twice a year. Transects will be belts, 100m long by 1m wide, located randomly within each habitat
type such that they do not cross open water or each other. The best window for conducting these
surveys is in late May and again in November when perennials are at their most static form. This
minimizes results that only reflect the previous season’s rain. Further, annual species are not
proposed for inclusion in the surveys as their germination, establishment, and density is purely a
function of seasonal rainfall and does not reflect work done at the site. A plant list of all species
identified during surveys would also be provided.
Cost: 6 routes (2 upland, 2 open land, 2 forested land), twice a year @ $3,000 a year for 3 years
is $9,000
2. Repeat Photography points
Photo monitoring points are straightforward to perform and are a powerful and effective tool for
communicating project changes, especially to the watching public. They make possible vivid

before/after comparisons and show progress during a project. If approved by the project managers,
monuments will be erected at each photo point to ensure accurate photo replication.
Photo points will be established at eight points along the project; six will be in the area of
restoration and two in the portion of the project without restoration work as a comparison over
time. At each point photos will be taken in each cardinal direction from a consistent height with a
camera set to the same field of view. Points will be photographed quarterly with photographs each
year happening within a week of the first set photo date. Photos will be electronically delivered with
names tagging them to each monitoring point and orientation.
Cost: $500 a year @ 3 years is $1,500
3. Avian Numbers and Diversity Monitoring
As a major birding site in southeast Arizona for the last few years that has attracted not only high
numbers of aquatic birds but also a surprising number of rarities, being able to track the effects of
the project on how birds are utilizing the site, seasonally, is very important. The diversity and density
of bird species using the El Rio Open Space before restoration and during the project will be
monitored using 10-minute Intensive Point Counts, a standard for the Important Bird Area program
in Arizona and used by Tucson Audubon at other restoration projects in the region. This technique
not only captures information on shy bird species likely to be missed by the more common 5-minute
point count, but also allows for analysis of density of birds on site. Monitoring will take place
seasonally to cover crucial seasons in bird life cycle and migration: spring migration, summering, fall
migration, and over-wintering for a total of four surveys a year. They will occur within the set survey
window each year. After the end of the grant period, efforts will be made to turn the data collection
into an ongoing citizen science project using Tucson Audubon volunteers and by encouraging the
use of eBird.org by those birding the project area.
Cost: Avian surveying 4 times a year. $1,000 a year @ 3 years is $3,000. Volunteers could
continue to conduct these bird monitoring surveys using Tucson Audubon’s extensive base of
trained volunteers once the contact work is completed.
Total for three years for all tasks is $13,500
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August 22, 2018

Town of Marana
11555 West Civic Center Drive
Marana AZ 85653
To Whom It May Concern,
I am writing to support the development of outdoor classroom spaces and educational outreach programs
that are being created by the Town of Marana at the El Rio preserve nature park. The El Rio preserve is
rich in resources that can be utilized by the Marana Unified School District’s teachers and students. We
envision the El Rio preserve being an outdoor laboratory for students to conduct Environmental Science
and Geology experiments. Additionally, Biology classes could use the preserve to learn about biological
and ecological diversity within the Sonoran Desert. Furthermore, the El Rio preserve can be used to
support our history curriculum, which would be centered on an archeological feature within the preserve
that provides insight into the culture and lives of the ancient Hohokam people. As such, I am providing
my support for this project.
Best Regards,

Doug Wilson, Ed.D.
Superintendent

Inspiring students to learn today and lead tomorrow.
11279 W. Grier Road • Marana, Arizona 85653 • (520) 682-3243 • www.maranausd.org
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February 21, 2017
Sara Konrad, Environmental Program Supervisor
Water Infrastructure Finance Authority of Arizona
100 North 15th Avenue, Suite 103
Phoenix, AZ 85007
Re: Marana, Pima County; El Rio Riparian Restoration Grant; Section 106 Consultation; Water
Infrastructure Finance Authority (WIFA); SHPO-2017-0055(135137)
Dear Ms. Konrad:
Thank you for initiating consultation with our office on the above-referenced project, which
involves restoring a berm that separates the existing gravel pit from the Santa Cruz River,
removing invasive species, constructing water harvesting basins and berms and ponds, building a
trail, adding interpretive signage, and installing bird watching blinds and facilities. Because this
project will use federal grant funds, it is an undertaking subject to review under 36 CFR Part
800, the regulations implementing Section 106 of the National Historic Preservation Act (as
amended). The area of potential effects (APE) consists of a 104-acre parcel of Town of Maranaowned land within and surrounding the gravel pit. WIFA has requested SHPO concurrence on a
“Conditional No Adverse Effect” finding based on the results of a Class III survey completed by
Westland Resources Inc. (Westland) entitled, A Cultural Resources Inventory of Approximately
90 Acres for the Proposed El Rio Riparian Restoration Project, Marana, Pima County, Arizona
(Gruner 2016). Westland documented and evaluated portions of three sites—AZ
AA:12:88(ASM), AZ AA:12:57(ASM), and AZ AA:12:1162(ASM)—as well as 11 isolated
occurrences (IOs). Our comments are below:
1. SHPO concurs that the IOs are not eligible for inclusion in the National Register of
Historic Places (NRHP).
2. AZ AA:12:1162(ASM) is the historic gravel pit, which was used for the construction of
Interstate 10. We concur that the site is not NRHP-eligible.
3. AZ AA:12:88(ASM) is a previously recorded Classic period site with at least two known
burials. Westland indicates the previously recorded portion of the site, which lies in the
gravel pit, has been destroyed, and recommended the site ineligible for inclusion in the
NRHP. However, Westland (p. 27) also suggests “the current recorded boundary does not
encompass the entirety of the area described in previous site recordings, which references
intact deposits along the eastern wall of the pit.” Based on this, we do not concur with
WIFA’s determination of eligibility; we recommend instead that the eligibility of the site
should remain unevaluated given the possibility of extant portions outside of the gravel
pit. We do agree that an archaeologist should monitor for burials in this area during
ground-disturbing activities.
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4. AZ AA:12:57(ASM) is an important Hohokam site known as Los Morteros, which has
been previously determined NRHP eligible (Criterion D). Westland identified two
contributing features within the APE and recommended avoidance of the features with
archaeological monitoring if ground-disturbing activities occur within the vicinity of the
features. We recommend placing a 50-foot wide avoidance buffer around both features
and monitoring any ground-disturbing activities in the vicinity of the buffered
boundaries.
5. If human remains are encountered during the monitoring, all work must cease within 100
feet of the discovery, and the discovery location must be secured. The consulting firm
must promptly notify the Arizona State Museum (ASM) and our office of the discovery,
and no work shall proceed at the discovery location without authorization from ASM
pursuant to Arizona Revised Statute § 41-844.
6. If cultural resources other than human remains are encountered during the monitoring, all
work must cease so the archaeologist can document and evaluate the significance of the
discovery. Work shall not resume until consultation with SHPO is completed.
7. Based on the above, SHPO concurs with WIFA’s finding of “Conditional No Adverse
Effect.” If the features associated with Los Morteros cannot be avoided by project
activities, consultation with our office should continue on a revised finding of “Adverse
Effect.”
We appreciate WIFA’s cooperation in complying with historic preservation requirements for
federal undertakings. Please contact me by telephone at 602.542.7120, or via e-mail at
mwalsh@azstateparks.gov if you have any questions or concerns.
Sincerely,

Mary-Ellen Walsh, M.A., RPA
Archaeological Compliance Specialist
State Historic Preservation Office
1100 W. Washington Street
Phoenix, AZ 85007
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El Rio Preserve Riparian
Restoration Project
IPaC Trust Resources Report
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This report is for informational purposes only and should not be used for planning or
analyzing project level impacts. For project reviews that require U.S. Fish & Wildlife
Service review or concurrence, please return to the IPaC website and request an official
species list from the Regulatory Documents page.

IPaC - Information for Planning and Conservation (https://ecos.fws.gov/ipac/): A project planning tool to help
streamline the U.S. Fish & Wildlife Service environmental review process.
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NAME

El Rio Preserve Riparian Restoration
Project
LOCATION

Pima County, Arizona
DESCRIPTION

This site was previously a gravel
borrow pit adjacent to the Santa Cruz
River. Riparian restoration will include
restoring the berm between the Santa
Cruz River and El Rio Preserve;
planting/hydro-seeding native species,
using water harvesting methods to
supplement irrigation water, removal of
some invasive species, creating 1-2 perennial, lined ponds, natural-surface trail, bird
blind, benches, possibly 2 picnic tables in NW corner which is more upland.
Jurisdictional delineation and cultural resource clearance surveys are scheduled with
a consulting firm. Marana received a Water Infrastructure Financing Authority grant
for engineering, water harvesting and landscaping designs.
IPAC LINK

https://ecos.fws.gov/ipac/project/
EXHP5-VEI6V-CHROB-YZ3YY-OOWYG4

U.S. Fish & Wildlife Service Contact Information
Trust resources in this location are managed by:
Arizona Ecological Services Field Office
9828 North 31st Ave
#c3
Phoenix, AZ 85051-2517
(602) 242-0210
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Endangered Species
Proposed, candidate, threatened, and endangered species are managed by the
Endangered Species Program of the U.S. Fish & Wildlife Service.
This USFWS trust resource report is for informational purposes only and should
not be used for planning or analyzing project level impacts.
For project evaluations that require USFWS concurrence/review, please return to the
IPaC website and request an official species list from the Regulatory Documents
section.
Section 7 of the Endangered Species Act requires Federal agencies to "request of the
Secretary information whether any species which is listed or proposed to be listed may
be present in the area of such proposed action" for any project that is conducted,
permitted, funded, or licensed by any Federal agency.
A letter from the local office and a species list which fulfills this requirement can
only be obtained by requesting an official species list either from the Regulatory
Documents section in IPaC or from the local field office directly.
The list of species below are those that may occur or could potentially be affected by
activities in this location:

Birds
California Least Tern Sterna antillarum browni

Endangered

CRITICAL HABITAT

No critical habitat has been designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B03X

Yellow-billed Cuckoo Coccyzus americanus

Threatened

CRITICAL HABITAT

There is proposed critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B06R
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Mammals
Jaguar Panthera onca

Endangered

CRITICAL HABITAT

There is final critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=A040

Lesser Long-nosed Bat Leptonycteris curasoae yerbabuenae

Endangered

CRITICAL HABITAT

No critical habitat has been designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=A0AD

Sonoran Pronghorn Antilocapra americana
sonoriensis

Experimental Population, Non-Essential

CRITICAL HABITAT

No critical habitat has been designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=A009

Reptiles
Northern Mexican Gartersnake Thamnophis eques megalops

Threatened

CRITICAL HABITAT

There is proposed critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=C04Q

Sonoyta Mud Turtle Kinosternon sonoriense longifemorale

Proposed Endangered

CRITICAL HABITAT

No critical habitat has been designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=C067

Critical Habitats
There are no critical habitats in this location
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Migratory Birds
Birds are protected by the Migratory Bird Treaty Act and the Bald and Golden Eagle
Protection Act.
Any activity that results in the take of migratory birds or eagles is prohibited unless
authorized by the U.S. Fish & Wildlife Service.[1] There are no provisions for allowing
the take of migratory birds that are unintentionally killed or injured.
Any person or organization who plans or conducts activities that may result in the take
of migratory birds is responsible for complying with the appropriate regulations and
implementing appropriate conservation measures.
1. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)

Additional information can be found using the following links:
Birds of Conservation Concern
http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
Conservation measures for birds
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/
conservation-measures.php
Year-round bird occurrence data
http://www.birdscanada.org/birdmon/default/datasummaries.jsp
The following species of migratory birds could potentially be affected by activities in this
location:
Bald Eagle Haliaeetus leucocephalus

Bird of conservation concern

Season: Wintering
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B008

Bell's Vireo Vireo bellii

Bird of conservation concern

Season: Breeding
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0JX

Bendire's Thrasher Toxostoma bendirei

Bird of conservation concern

Season: Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0IF

Black-chinned Sparrow Spizella atrogularis

Bird of conservation concern

Season: Wintering
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0IR
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Blue-throated Hummingbird Lampornis clemenciae
Season:

Bird of conservation concern

Breeding

Brewer's Sparrow Spizella breweri

Bird of conservation concern

Season: Wintering
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0HA

Burrowing Owl Athene cunicularia

Bird of conservation concern

Season: Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0NC

Chestnut-collared Longspur Calcarius ornatus
Season:

Wintering

Common Black-hawk Buteogallus anthracinus
Season:

Bird of conservation concern
Bird of conservation concern

Breeding

Costa's Hummingbird Calypte costae

Bird of conservation concern

Season: Breeding
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0JE

Elegant Trogon Trogon elegans
Season:

Bird of conservation concern

Year-round

Elf Owl Micrathene whitneyi

Bird of conservation concern

Season: Breeding
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0GV

Gila Woodpecker Melanerpes uropygialis

Bird of conservation concern

Season: Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0EH

Gilded Flicker Colaptes chrysoides

Bird of conservation concern

Season: Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0EG

Golden Eagle Aquila chrysaetos

Bird of conservation concern

Season: Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0DV

Lawrence's Goldfinch Carduelis lawrencei

Bird of conservation concern

Season: Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0J8

Le Conte's Thrasher toxostoma lecontei

Bird of conservation concern

Season: Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0GE

Lewis's Woodpecker Melanerpes lewis

Bird of conservation concern

Season: Wintering
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0HQ
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Loggerhead Shrike Lanius ludovicianus

Bird of conservation concern

Season: Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0FY

Long-billed Curlew Numenius americanus

Bird of conservation concern

Season: Wintering
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B06S

Lucy's Warbler Vermivora luciae

Bird of conservation concern

Season: Breeding
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0DL

Mccown's Longspur Calcarius mccownii

Bird of conservation concern

Season: Wintering
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0HB

Mountain Plover Charadrius montanus

Bird of conservation concern

Season: Wintering
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B078

Northern Beardless-tyrannulet Camptostoma imberbe
Season:

Bird of conservation concern

Breeding

Peregrine Falcon Falco peregrinus

Bird of conservation concern

Season: Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0FU

Prairie Falcon Falco mexicanus

Bird of conservation concern

Season: Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0ER

Rufous-crowned Sparrow Aimophila ruficeps

Bird of conservation concern

Season: Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0MX

Rufous-winged Sparrow Aimophila carpalis
Season:

Bird of conservation concern

Year-round

Short-eared Owl Asio flammeus

Bird of conservation concern

Season: Wintering
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0HD

Sonoran Yellow Warbler Dendroica petechia ssp. sonorana

Bird of conservation concern

Season: Breeding
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0F7

Sprague's Pipit Anthus spragueii

Bird of conservation concern

Season: Wintering
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0GD
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Swainson's Hawk Buteo swainsoni

Bird of conservation concern

Season: Breeding
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B070

Willow Flycatcher Empidonax traillii

Bird of conservation concern

Season: Breeding
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0F6
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Wildlife refuges and fish hatcheries
There are no refuges or fish hatcheries in this location

11/16/2016 8:50 AM

IPaC v3.0.9

Page 8

IPaC Trust Resources Report
Wetlands

Wetlands in the National Wetlands Inventory
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under
Section 404 of the Clean Water Act, or other State/Federal statutes.
For more information please contact the Regulatory Program of the local U.S. Army
Corps of Engineers District.
DATA LIMITATIONS

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level information
on the location, type and size of these resources. The maps are prepared from the analysis of high altitude imagery.
Wetlands are identified based on vegetation, visible hydrology and geography. A margin of error is inherent in the use
of imagery; thus, detailed on-the-ground inspection of any particular site may result in revision of the wetland
boundaries or classification established through image analysis.
The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts,
the amount and quality of the collateral data and the amount of ground truth verification work conducted. Metadata
should be consulted to determine the date of the source imagery used and any mapping problems.
Wetlands or other mapped features may have changed since the date of the imagery or field work. There may be
occasional differences in polygon boundaries or classifications between the information depicted on the map and the
actual conditions on site.
DATA EXCLUSIONS

Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial
imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged
aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters.
Some deepwater reef communities (coral or tuberficid worm reefs) have also been excluded from the inventory.
These habitats, because of their depth, go undetected by aerial imagery.
DATA PRECAUTIONS

Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and describe wetlands in a
different manner than that used in this inventory. There is no attempt, in either the design or products of this
inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local government or to establish the
geographical scope of the regulatory programs of government agencies. Persons intending to engage in activities
involving modifications within or adjacent to wetland areas should seek the advice of appropriate federal, state, or
local agencies concerning specified agency regulatory programs and proprietary jurisdictions that may affect such
activities.

This location overlaps all or part of the following wetlands:

Freshwater Pond
PUB

Riverine
R2UB
R2US
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A full description for each wetland code can be found at the National Wetlands
Inventory website: http://107.20.228.18/decoders/wetlands.aspx
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