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Study Need and Purpose  
 
Pima County has a key location in the path of a number of national and international infrastructure 
projects, including new pipelines for transporting fossil fuels, improvements to the Western U. S. electrical 
grid, opening of the Port of Tucson, and additions to major transportation networks.   One such project is 
the Intermountain West Corridor, which is at present includes “high-level visioning” for a north-south 
transportation corridor extending from Phoenix south to Mexico.   
 
This report is needed because Pima County’s previous experience with national infrastructure projects is 
that the proponents seldom fully mitigate effects on the local communities (Huckelberry 2013).  Project 
proponents seldom propose mitigation measures that are consistent with local practice and needs, in part 
because dialogue with the local community is too little and too late, and federal agencies have limited 
authority or in some cases lack the knowledge of the local situation to direct the proponent’s selection of 
mitigation measures.  A good example is the recent Kinder-Morgan pipeline through Avra and Altar 
Valleys, which will result in a myriad of costs and impacts that will be borne by local ranch owners and 
managers of protected lands.  While mitigation was provided, none of the local parties believe it will be 
sufficient to offset the impacts.  
 
This study seeks early identification of some of the environmental impacts that would be associated with 
a proposed route through Avra Valley.  This study builds upon the initial Pima County conceptual 
alignment described in the report Intermountain West Corridor in Pima County; A Preliminary GIS-Based 
Roadway Alignment and Impact Study, dated June 21, 2013.   This study also proposes mitigation 
strategies to address several environmental impacts including impacts to the county’s Conservation Land 
System.  This study does not identify all environmental impacts and further study is required to determine 
if such a route is feasible and if so, the full extent of impacts that could be expected with various alignment 
alternatives.   The corridor alignment assumed in this report is simply one alternative that is used to 
identify and develop avoidance, minimization and mitigation strategies at the earliest possible 
opportunity.  This will inform future dialogue about alternatives and mitigation measures.   
 
Any state or federal planning process for the Intermountain West Corridor would evaluate and compare 
a full range of alternative routes, including the county’s proposed Avra Valley alignment, the Interstate 
10/19 alternative, and the no-build alternative.  Such a planning process would be much broader than this 
report, and it would look at multiple alignment options through Avra Valley.  This report only examines 
one Avra Valley alignment and only considers some of the environmental impacts that should be studied 
through a state or federal planning process.  For example, this report does not address social impacts, 
neighborhood impacts, access impacts and many other impacts.  Many of these impacts would be better 
understood when state or federal planning is undertaken for the Mexico-to-Phoenix segment of the 
Intermountain West Corridor. 
 
Study Background and Methods  
 
Corridor Location and Description   

This corridor extends from Interstate 19 at El Toro Road in the Town of Sahuarita west and northward 
through Avra Valley to the Pima/Pinal County line as shown in Figure 1.  This route was located to traverse 
undeveloped State Trust Lands as much as possible and to minimize impacts to populated areas.  The 
route avoids Ironwood National Forest, Saguaro National Park, and the Town of Marana.  The 56-mile long 

http://i11study.com/wp/?page_id=34
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corridor was analyzed with a 400-foot wide right-of-way, which is typical for an intestate facility.  The 
corridor encompasses 2,640 acres of land.   

The corridor route traverses through almost 60 miles of Pima County, passing through a variety of 
landscapes.  From the interchange at I-19, the route passes by a large mining district and skirts around the 
undeveloped foothills of the Sierrita Mountains and the San Xavier District of the Tohono O’odham Nation.  
The corridor passes through low elevation desert, ranch lands, and scattered areas of rural development. 
The route enters Avra Valley as it crosses Ajo Highway.   Here, the landscape is relatively low and flat and 
characterized by the floodplains of the Black and Brawley washes.   The route passes through areas of 
undeveloped desert scrub, low density rural development, Tucson’s groundwater recharge facilities, 
former and active agricultural fields.   

Study Methodology 

The corridor was mapped and analyzed using the Pima County Geographic Information System (GIS), 
which provides numerous types of geographic spatial data, including environmental data such as 
conservation lands, floodplains and floodways, wildlife crossings, riparian habitat, and other data.  No 
field studies were conducted and a full inventory and analysis of environmental conditions and impacts is 
not within the scope of this study and report.  The resulting maps and summary data are presented in the 
remainder of the report.  Pima County staff from several departments also contributed to this report.  The 
following key statistics summarize the environmental impacts: 

Summary of Draft Alignment #1 Impacts 

• 2700 acres ROW needed for an interstate highway, 4800 acres with 2 interchanges
• 2600-4600* acres of Conservation Lands System impacted
• 1000-2000* acres of State Trust land impacted
• 900-2100* acres high risk floodplains impacted, at a cost of up to $80-$100 million
• 600-1200* acres of private land impacted
• 600-700* acres of City of Tucson land impacted
• 200-600* acres of Agricultural land impacted
• 80 acres of Important Riparian Areas impacted
• 24 acres of Tohono O’odham Nation lands impacted

*Low number roadway only, high number includes 2 interchanges
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Right of Way Challenges 

The most significant physical challenge to locating an interstate roadway facility through southern Avra 
Valley is the lack of available right of way along Sandario Road in particular.  As shown in the map below, 
the initially proposed route runs between the Tohono O’odham Nation (Garcia Strip) to the west, the 
Bureau of Reclamation (BOR) Wildlife Mitigation Corridor to the east, and through the middle of the City 
of Tucson’s Southern Avra Valley Storage and Recovery Project (SAVSARP).  The route also passes through 
portions of Central Avra Valley Storage and Recovery Project (CAVSRP).  CAVSRP and SAVSARP are the 
principal groundwater storage sites for City of Tucson water.   The Tucson Water Department has 
indicated that a route through SAVSRP is not feasible due to the existing and planned infrastructure and 
the significant expenditure of public investment in Tucson’s water supply.  The Garcia Strip is 
approximately 2.5 miles wide north to south and 13 miles long east to west and is part of the Tohono 
O’odham Nation.  The BOR Wildlife Mitigation Corridor is a 4.25 square mile conservation area that was 
established in 1990 as mitigation for environmental impacts caused by the Central Arizona Project (CAP) 
and it is managed by Pima County.   

Sandario Road runs north-south between the Garcia Strip and the BOR Mitigation Corridor, but the 
existing roadway right of way is only 80 feet wide.  The route is shown running along portions of Sandario 
Road, but additional right of way would be required for a typical 400-wide interstate right of way.  The 
route could potentially be elevated, but additional right of way may still be needed, and the costs would 
be significantly higher than if the route is at grade.  If a new freeway alignment is to be found through this 
region, it will require negotiations with many stakeholders including the Nation, the Bureau of 
Reclamation, the City of Tucson, Arizona State Land Department, and others to determine if it is feasible 
or not. 
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Figure 1.  The proposed draft alignment runs through the Tohono O’odham Nation Garcia Strip, Bureau of 
Reclamation Wildlife Mitigation Corridor, and Central and Southern Avra Valley Storage and Recovery 
Projects. 
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Environmental Impacts and Mitigation Measures

This report discusses some of the ways to minimize and mitigate the effects of an interstate highway 
through Avra Valley.  Each type of impact is discussed, along with quantitative information if available, 
followed by potential minimization and mitigation measures.  Where possible, the siting of mitigation 
measures is also discussed. The potential for completely avoiding impacts through design measures or 
relocation of the route is also discussed. This is followed by a summary of some infrastructure issues that 
could arise as a consequence of a freeway constructed along the Corridor.   

Conservation Land System 

Avra Valley includes a high percentage of biologically important conservation lands that are identified in 
the Sonoran Desert Conservation Plan (SDCP).  These lands are associated with the Brawley and Black 
Washes and generally represent habitat that is valuable to the conservation of biological diversity based 
on numerous SDCP studies.  Much of the Corridor would pass through the Maeveen Marie 
Behan Conservation Lands System (CLS), a reserve system designed to protect biodiversity and provide 
land use guidelines consistent with the SDCP.  The CLS land categories include Special Species 
Management Areas, Biological Core Management Areas, Important Riparian Areas, Multiple-Use 
Management Areas and Agricultural Inholdings.   

Most of the corridor (91%) impacts one or more categories of the Conservation Land System (CLS).  The 
largest impacts are to the Multiple-Use Management Area (61%) followed by the Biological Core 
Management Area (13%), Special Species Management Area (9%), and Important Riparian Area (2%). 
Adjustments to the route could reduce, but not eliminate, direct impacts to some of the Biological 
Core and Important Riparian Areas.  As shown in Table 1, over 11,000 acres of other conservation lands 
would be necessary to mitigate for direct impacts to the CLS.   

Table 1: County Conservation Land System (CLS) Impacts  

Conservation Land Category Acres Percent Multiplier Mitigation Acres 

Multi-Use Management Area 3132 61% 2 6264 

Special Species Management Area 447 9% 4 1788 

Biological Core Management Area 677 13% 4 2708 

Agricultural inholdings 307 6% NA 0 

Outside Conservation Land System 459 9% NA 0 

Important Riparian Area 80 2% 4 320 

TOTAL 5102 100% 11080 

Conservation Land System - Special Elements 

The Sonoran Desert Conservation Plan identified unique landscape features known as Special Elements. 
These special elements were a critical component in the development of the Conservation Lands System. 
The draft alignment passes through several of these landscape features, including mesquite woodland, 
ironwood desert scrub, and a small area of limestone outcrops near El Toro Road.  From 2012 orthophoto 
imagery, the limestone outcrops appear to have been mined, or are in the process of being mined.   
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The mesquite woodland landscape occurs in a widespread area near Ajo Highway and Sandario Road and 
the proposed route passes through several stands of this special element.   Mesquite woodlands have 
historically suffered disproportionate loss through urban and agricultural development throughout Pima 
County.  The SDCP has set a target value of 1,000 restored acres of mesquite woodland to offset historic 
and future losses, in addition to mitigation efforts related the County’s Multi-Species Habitat Conservation 
Plan.  Possible mitigation measures for impacted mesquite woodlands include avoidance, bridging over, 
and riparian restoration. 

The proposed route passes through a small section of mapped ironwood desert scrub near Sandario and 
Mile Wide Roads.  Ironwood trees have immense ecological value in the Sonoran Desert and are 
considered keystone species, harboring and supporting hundreds of plant and animals.  Possible 
mitigation measures include avoidance, bridging over, and riparian restoration. 

Regulated Riparian Habitat 

The Pima County Floodplain and Erosion Hazard Mitigation Ordinance includes provisions that seek to 
preserve continuous and connected corridors of riparian habitat, coexistent with floodplain areas, which 
provide stable environments for wildlife, slow down flooding and reduce erosion, and increase natural 
groundwater recharge potential.  The ordinance recommends that development avoid or minimize 
riparian habitat and it requires mitigation if development disturbs more than 1/3 acre of habitat.  
Mitigation options include planting replacement riparian habitat, preserving other offsite riparian parcels, 
or paying a fee in-lieu of performing on-site mitigation.  

Public highways, roads and streets are exempt from the Floodplain Management Ordinance, but reducing 
the proposed highway impacts to floodplains and riparian habitat would reduce project costs, minimize 
Conservation Land System impacts, and reduce riparian and CLS mitigation costs. 

The proposed interstate alignment impacts 377 acres of riparian habitat regulated through the Floodplain 
Management Ordinance. Over half of the impacts (187 acres) are to Xero-riparian C habitat which contains 
moderate to low-density riparian vegetation.   The following chart shows that some of the impacted 
riparian habitat is also classified as Important Riparian Areas, which are areas designated in the County 
Comprehensive Plan for the importance as wildlife habitats and linkages for wildlife movement.    

The best mitigation option would be to avoid and minimize as much riparian habitat as possible.  A second 
strategy would be to replace any impacted habitat by planting new habitat.  A third approach would be 
to purchase and preserve other riparian habitat off-site, but along the corridor.  The fourth measure would 
be to pay a fee in-lieu of the other mitigation measures.  The cost of such an in-lieu fee would be over 
$8.1 million as shown in the chart below. 

It may be possible to reduce these impacts through route selection that would minimize impacts, 
especially those associated with the Important Riparian Areas.  If the mitigation strategy were to use to 
the money for compensatory land acquisition, then we estimate that 2,000 to 4,000 acres could be 
acquired at today’s market prices with this amount of funding.   However, there are also opportunities to 
restore riparian habitat through restoring floodplain functions with the funding that will be discussed in 
the wildlife portion of this report. 
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Riparian Classification Acres of 
Disturbance In-Lieu Fee 

Xero-riparian B 37.3  $          597,280 

Xero-riparian C 186.7  $              2,613,100 

Xero-riparian D 1.2  $             14,760 

Hydromesoriparian 72.2  $              2,888,800 

IRA w/ Xeroriparian B 4.2  $          117,600 

IRA w/ Xeroriparian C 51.2  $              1,279,250 

IRA w/ Xeroriparian D 18.2  $          401,280 

IRA w/ Hydromesoriparian Area 6.1  $          242,000 

TOTAL 377.1  $              8,154,070 

*IRA = Important Riparian Area

Floodways and Floodplains 
The draft freeway alignment through Avra Valley generally runs parallel to a very wide and complex 
floodplain associated with the Brawley and Black washes that flow north along the valley.  The floodplain 
varies in width from 1 to 5 miles wide throughout the corridor.  The draft alignment crosses this floodplain 
at several locations, most notably between Mile Wide Road and Manville Road for a distance of 
approximately 4 miles.  Throughout the floodplain, the draft alignment also crosses the main channels 
and administrative floodway of the Black Wash (at Sandario Road), at its confluence with Brawley Wash 
(at Mile Wide Road), and the Brawley and Los Robles Wash confluence (just south of Silverbell Road).  At 
the Pinal/Pima County line, the draft alignment crosses the Santa Cruz River floodway and floodplain as it 
merges with the Black, Brawley, and Los Robles washes.  These floodplain and floodway features present 
significant constraints and challenges and associated costs to designing and building a new interstate 
facility in this valley.   

The Federal Emergency Management Agency (FEMA) identifies “floodways” and high risk flooding areas 
known as “special flood hazard areas”.  When development (including roadways) is proposed within a 
floodway, FEMA generally requires that it must not increase the water surface elevation, and/or it must 
show that it does not cause adverse impact to any structures in the floodplain.  The implications for the 
proposed Avra Valley freeway are: 

1. The freeway would need to be built up and out of the floodplains.
2. The freeway would require multiple bridges over the Black Wash, Brawley Wash, Robles Wash,

and Santa Cruz River floodway.
3. Portions of Black Wash, Brawley Wash, Robles Wash and the Santa Cruz River could need to be

stabilized.
4. Significant drainage structures, channels and retention/detention basins could be required along

the corridor to address FEMA floodplain requirements.

In addition to the requirement that limits the rise in the water surface elevation to 1 foot, Interstate 
freeways are required to be designed and built to accommodate the 50-year flood to provide all-weather 
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access.  This would mean that significant portions of the freeway would need to be elevated (essentially 
a bridge) over floodways and floodplains.  It also means that portions of the Black, Brawley, and Los Robles 
washes and the Santa Cruz River could require bank stabilization and other flood controlling design 
features to minimize impacts to the freeway corridor and adjacent property.  Based on the current 
alignment, the following washes are crossed along the corridor and would require bridges for the larger 
more complex floodplains, and box culverts or corrugated steel culverts for the smaller washes and 
overbank flows, as well as other potential improvements. 

Wash Crossings in the Study Area 

Wash Name Location 
Discharge Size   

(cubic 
feet/second) 

Estimated 
Span 

Length 
(ft) 

Planning Cost 
Estimate 

Santa Cruz River South of Pinal County line > 10,000 2000  $          16,000,000 
Brawley/Los Robles Washes South of Silverbell Road > 10,000 2000  $          16,000,000 
Black/Brawley Washes Across Sandario Road > 10,000 1800  $          14,400,000 
Black/Brawley Washes North of Mile Wide Road > 10,000 1000  $            8,000,000 
West Branch Brawley Wash East of Reservation Road 5,000-10,000 500  $            4,000,000 

Unnamed Wash #1 South of Trico Marana Road Unknown 200  $            1,600,000 
Unnamed Wash #2 East of Amway Road > 2,000 200  $            1,600,000 
Unnamed Wash #3 South of Mile Wide Road 2,000 - 5,000 100  $                800,000 
Unnamed Wash #4 Across Sandario Road 5,000 - 10,000 100  $                800,000 
Unnamed Wash #5 Along Snyder Hill Road > 2,000 50  $                400,000 
Unnamed Wash #6 Along Tara Lane > 2000 50  $                400,000 
Unnamed Wash #7 North of Ajo Way 2,000 - 5,000 200  $            1,600,000 
Unnamed Wash #8 North of Ajo Way > 2,000 50  $                400,000 
Unnamed Wash #9 North of Ajo Way 2,000 - 5,000 200  $            1,600,000 
Unnamed Wash #10 South of Ajo Way 2,000 - 5,000 100  $                800,000 
Unnamed Wash #11 South of Ajo Way > 2,000 100  $                800,000 
Unnamed Wash #12 South of Ajo Way > 2,000 100  $                800,000 
 Additional washes s. of Ajo 
Way 

TOTAL  $          70,000,000 

Mitigation Measures 

The proposed freeway and any potential traffic interchange(s) should avoid major washes to the greatest 
extent possible.  Where wash crossings are unavoidable, the alignment should be moved to cross the 
watercourse where the floodplain and floodway is at its narrowest, if possible. 
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Historic Berms and Channels 

Throughout portions of Avra Valley, numerous historic agricultural infrastructure were constructed that 
have real but unquantified impacts on floodplain functions and riparian habitat.  These 
improvements, typically berms or channels, were constructed before floodplain regulations existed and 
were intended to protect farm fields from flooding.  The alignment of the highway could take 
advantage of these relic structures by augmenting the existing infrastructure, avoiding locations 
where flow paths have been created as a result, or by removing some the infrastructure to restore 
natural flows and reduce the impact the highway would have.  The use or modification of these 
relic structures could be part of the environmental mitigation strategy. To better determine where 
these opportunities exist better floodplain mapping would be necessary for the Brawley Wash through 
Avra Valley. The current mapping, done by FEMA, is approximate and does not take into account 
localized drainage features, small elevation changes, or the agricultural improvements.  Due to the broad 
shallow nature of the Black/Brawley/Los Robles wash floodplains, all of these features have significant 
impacts on the extent and duration of flooding.  The use of newly available two-dimensional modeling is 
recommended prior to or during any future location and floodplain analysis to best take advantage of 
these features. 

Example inset map showing potential bridge over Brawley/Los Robles wash: 
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Drainage and Clean Water Act Impacts 

If and when an environmental assessment or environmental impact statement of the proposed route is 
conducted, the U.S. Army Corps of Engineers (Corps) would review all wash crossings along the proposed 
route.  The Corps would determine which of the washes are under its jurisdiction and a Clean Water Act 
Section 404 Permit would be required for each affected wash.  Mitigation requirements would be 
determined at that time.  The Corps requires that practicable steps must first be taken to avoid and 
minimize impacts to aquatic resources at all possible steps in the design process.  Methods of providing 
compensatory mitigation include aquatic resource restoration, establishment, enhancement, and in 
certain circumstances, preservation. The Corps is ultimately responsible for determining the appropriate 
form and amount of compensatory mitigation required.  Several of the washes crossings throughout the 
draft corridor would likely require a Section 404 Permit. 



12 

Biological Resources 

Impacts to Species 

Habitat Loss, fragmentation, and degradation. Habitat loss and fragmentation are the most important 
drivers of species decline (Fahrig 2003; Stuart et. al. 2004).  Direct loss and fragmentation of habitat 
from the construction and maintenance of the road corridor would impact a number of species and their 
habitats. Important areas with respect to species is the wash/bajada system near the confluence of the 
Brawley and Black washes.  Another key site of concern is at the north end of the planning area where 
the highway runs west of—and parallel to—the Santa Cruz River.  Undoubtedly home to riparian 
species, the roadway is in the floodplain and thus could impact riparian species that live in that spatially 
restricted zone.   

Most of the road corridor through the Sierrita and Altar valleys passes through areas with typical desert 
vegetation communities.  As noted earlier, the corridor contains no Special Elements nor wetlands and 
mesic riparian areas that may harbor regionally rare or sensitive species.  Provided here is an overview 
of plant and animal species and groups of species that are likely to be impacted by the corridor and/or 
might not be present.  This is not a comprehensive evaluation.  The number of acres in parentheses is 
from a GIS analysis of the proposed route; all the figures are for Priority Conservation Areas for the 
species unless otherwise noted.   

• Plants:  Habitat of two species of interest to Pima County’s Multi-species Conservation Plan
(MSCP): Pima pineapple cactus (702 acres) and Tumamoc globeberry (1,842 acres of modeled
habitat);

• Invertebrates: No known populations of sensitive species. No habitat for talus snails would be
impacted; 

• Fish: None along route;
• Birds:  Impacts on MSCP species are possible for the cactus ferruginous pygmy owl (930 acres),

Swainson’s hawk (853 acres), rufous-winged sparrow (862 acres), Abert’s towhee (56 acres), and
especially the western burrowing owl (1,377 acres; the route follows closely this species’
habitat).  In general, the corridor contains a rather unremarkable bird community (Powell 2007);

• Reptiles and amphibians: The Avra Valley, in particular, has high diversity and abundance of
lizards, snakes, and Anuran toads (Lowe and Holm 1991; Flesch et. al. 2007). Species of interest
to the Pima County MSCP that would be impacted include: lowland leopard frog habitat (545
acres), Sonoran desert tortoise (537 acres; south of Highway 86, but not north), Tucson shovel-
nosed snake (610 acres), and ground snake (267 acres);

• Mammals: There is a chance for four MSCP covered species to occur along the corridor: lesser
long-nosed (507 acres), Mexican long-tongued bat (238 acres), western red bat (174 acres), and
pale Townsend’s big-eared bats (161 acres). The bajada areas of Avra Valley contain high
diversity of rodents and species of state concern such as kit fox, American badger (Swann and
Powell 2007).  Concerns over the impact of the Central Arizona Project Canal on mule deer and
mountain lions led to the creation of mitigation lands there. The highway corridor adds to
concerns for these and other highly mobile, terrestrial species.

The direct loss of habitat resulting from the construction of the corridor is a critical consideration in 
determining impacts of the project on species.  It is also important to consider the long-term impacts of 
road, which are considered one of the leading causes of decline for wildlife populations in North 
America (Forman and Alexander 1998).  In fact, road impacts are so wide ranging that the study of roads 
on their impact on nature has become an entire area of study, known as road ecology.  The three most 
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important impacts of the corridor project on wildlife are the loss of habitat, direct mortality of animals 
by vehicles, and the loss of an animal’s ability to move across the highway to adjacent habitat.  These 
challenges can be mitigated to various degrees (more on that in the following section), but below is a 
brief overview of potential impacts, particularly for the species/groups of species noted above.  

Direct mortality from vehicles is considered to the most significant direct cause of wildlife injury and 
death in the United States (Forman and Alexander 1998).   The problem of wildlife mortality is 
particularly acute in desert environments, where most reptiles seek the warmth of roads after sunset 
during the warm months. In one study of snakes along State Route 85 in western Pima County, Rosen 
and Lowe (1994) calculated that as many as 4,000 snakes are killed per mile per year.  In the Avra and 
Altar valleys, mortality of Anuran toads are likely to be high in low-lying areas during the monsoon 
season.  Lowery et al. (2011) found that areas of relatively high mortality of a host of species (birds, 
mammals, reptiles and amphibians) occurred along wash crossing along Highway 86 (Figure below).  
Wildlife collisions along the length of the road corridor are similarly expected to be greatest where the 
road crosses washes and in areas of the bajada and valley bottoms with the highest abundance of 
reptiles, amphibians, and small mammals occur.  Within Avra Valley, wildlife corridors follow the West 
Branch of the Brawley Wash, the Santa Cruz River basin, and broad areas of lowlands that connect the 
Tucson Mountains to the Ironwood National Monument and mountain ranges west and south of Avra 
Valley.  Wildlife corridors are most often associated with large washes, but for larger animals, areas 
away from housing developments can also be important crossing points.  These important areas include 
near to the CAP Wildlife Mitigation Corridor and just north of there where there are CAP land bridges 
(e.g., near where Mile-wide Road intersects the CAP and corridor).  These areas are near to the 
confluence of the Black and Brawley washes, areas that are also problem sites from sheet flooding and 
land/ownership and siting concerns.  

Wildlife mortality along Highway 86. Red circle is the approximate location of the IWH.  From Lowery et al.  (2011). Note the 
areas of highest composite scores (5-6) and how they align with areas of relatively high diversity.     
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In addition to direct loss of habitat and mortality of individuals, the highway would also cause edge 
effects that would further degrade wildlife habitats adjacent to the highway by way of invasive species, 
illegal dumping and highway trash, lights, and noise.  The relative impact of each of these elements 
would vary.  A key design feature of this highway is the relatively low number of access and entry points 
onto the highway, which would reduce the secondary developments that inevitably cluster around 
access ramps.  Those development activities have not figured into this analysis.      

Species Mitigation Approaches 

The proposed project would have significant impacts on plant and animal species along the proposed 
corridor.  Yet mitigation of some of these impacts is possible by implementing a host of actions, from 
avoiding problem areas to off-site mitigation activities.   

Avoidance actions.  As noted in the previous section, there are a number of sites that would be ideal to 
avoid by rerouting the alignment, if possible. Those problem areas include: 

• Confluence of the Black and Brawley washes and adjacent to the Wildlife Mitigation Corridor.
These nearby areas likely contains a number of important species of concern (e.g., Abert’s
towhees, Anuran frogs, etc), but more importantly, they are likely important for wildlife
movement.  A preferred alternative for largely avoiding the Brawley Wash would be to put the
road through the Garcia Strip.

• Parallel to the Santa Cruz River.  Putting the alignment in the floodplain increases habitat loss and
fragmentation for important riparian species.  Suggest running road perpendicular to river by
crossing at Trico Road.

Minimization actions. Minimization is an area that would have significant benefits for all species 
impacted. Key among these design features is to: 

• Reduce the number of access ramps, which would, in turn, reduce the chance for urban sprawl.
• Incorporate wildlife features.  These feature could include bridges, elevated road surfaces (over

sheet flooding areas such as at the confluence of the Black and Brawley washes), box culverts,
and even a wildlife overpasses.  Fences could be used extensively to discourage wildlife from
entering the road, which would reduce wildlife mortality and increase human safety.

• Restore former agricultural lands throughout the valley to restore flood flows (see Page 11).  Much 
of this restoration potential is on City of Tucson HCP mitigation lands.

Off-site Setasides.  Off-site mitigation in the form of conserved lands should be in an area with similar or 
better environmental assets as the area being impacted (Bull et. al. 2013), and for this, using the CLS 
provides a valuable approach. Also, mitigation lands should be located in a geographic area that is as near 
as possible to those lands being impacted (McKenney and Kiesecker 2010). A few areas that would be 
ideal to focus off-site mitigation include: 

• Near to the CAP canal land bridges to ensure no new development on key sites.
• Protection of lands in the Sierrita Mountains;
• Buffers around Ironwood National Monument, Saguaro National Park
• Additional flood-prone lands along the Brawley Wash.
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Air Quality Impacts and Mitigation 

Potential impacts on air quality in Pima County associated with a proposed freeway through Avra Valley 
would include short and long term impacts due to air emissions along the corridor from construction 
activities during construction and from highway traffic once the corridor is complete and in use.  It is 
anticipated that some traffic would shift from the current Interstate 10 (I-10) route through Tucson to the 
new corridor through Avra Valley.  Short-term increases in emissions could occur during the construction 
of the freeway; these air emissions would include emissions from construction vehicles and fugitive dust 
emissions from construction activities.  The most favorable option for reducing short-term impacts would 
be to use the lowest emitting construction equipment available. 

Long-term air quality impacts could include increased air pollution from vehicles traveling along the 
freeway and at interchanges with planned services.  However, air emissions also could decrease along I-
10 through Tucson if many of the commercial trucks transporting goods would utilize the new highway 
for transport rather than I-10. The best measure for reducing long-term impacts would be to eliminate or 
limit the number of interchanges along the corridor.  If interchanges are included, they should provide 
options to limit truck idling including truck stop electrification.  Consideration should also be given to 
installing charging equipment for electric vehicles.  

Pima County operates air quality monitors to demonstrate compliance with the National Ambient Air 
Quality Standards (NAAQS).  The NAAQS are standards set for six criteria pollutants: particulate matter 
(10 micrometers or less and 2.5 micrometers or less), ozone, carbon monoxide, lead, nitrogen dioxide, 
and sulfur dioxide.  Pima County is currently in attainment for all NAAQS (with a maintenance plan for 
carbon monoxide, and two areas on nonattainment for particulate matter that are under the jurisdiction 
of the Arizona Department of Environmental Quality); however, the NAAQS for ozone is currently 
undergoing revisions by the US Environmental Protection agency.  If the NAAQS for ozone is lowered and 
levels of ozone remain similar to climatological levels in Pima County, the county could be reclassified to 
nonattainment for ozone.  A nonattainment classification would require the evaluation and adoption of 
effective emission control strategies which may affect vehicles and fuels. 

Light Pollution Impacts and Mitigation 

The proposed highway could directly and indirectly impact the quality of astronomical research at Kitt 
Peak and the preservation of a naturally-dark environment in the Ironwood National Forest and Saguaro 
National Park.   At its closest point, the proposed corridor alignment is approximately 20 miles from the 
summit of Kitt Peak and approximately 30 miles from the summit of Mt. Hopkins both of which are 
economically important astronomical research facilities.  This places the corridor within the most 
restrictive special areas (E1b and E1c) designated by the Pima County Outdoor Lighting Code to minimize 
lighting and ensure a naturally dark environment.  The corridor also comes within about 1 mile from the 
most sensitive and restrictive zone (E1a) which includes both Ironwood National Forest and Saguaro 
National Park.  In this zone, the preservation of a naturally-dark environment, both in sky and in the visible 
landscape, is considered of paramount concern and unshielded lighting is not allowed.  The Code restricts 
illumination levels (total lumen output) and curfew times, regulates light color temperature, and requires 
shielding to minimize light pollution. 

To mitigate light impacts, the proposed interstate should not be lighted, but lights impacts from vehicle 
headlights would not be able to be mitigated.  Impacts would be more significant at any interchanges and 
with any associated roadside commercial development.  More importantly, any future land development 
that occurred as a result of the new freeway would contribute to light degradation along the corridor and 
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within the impact areas of both Kitt Peak and Mt. Hopkins.  Mitigation measures to discourage and limit 
development along the corridor are discussed in more detail later in this report. 

Prime and Unique Farmland and Mitigation 

Avra Valley has historically been an important agricultural area in Pima County, producing mostly cotton 
but also alfalfa hay and other crops.  Pima County ranks 5th in the state for barley production, 6th for 
cotton and 7th for alfalfa hay1.  Significant areas of active farmland remain at the north end of Avra Valley 
and especially east of the draft alignment within the Town of Marana.  The Garcia Strip portion of the 
Tohono O’Odham Nation also remains irrigated and under agricultural production.  In central and 
southern Avra Valley, the City of Tucson acquired nearly 20,000 acres of former farmland and has 
developed recharge basins and associated infrastructure to recharge CAP water into underground 
aquifers for Tucson’s potable water supply. 

The proposed interstate corridor has the potential to affect some prime and unique farmland, especially 
at the north end of Avra Valley.  Such determination would typically be made by the U.S. Department of 
Agriculture, Natural Resources Conservation Service, at the request of Federal Highway Administration. 
Significantly, none of the local jurisdictions has policies to protect or conserve prime and unique farmland 
in the area of the corridor, however the 1981 Farmland Protection Policy Act (FPPA) is intended to 
minimize the impact that federal programs, including highways, have on the unnecessary and irreversible 
conversion of farmland to nonagricultural uses.   

Mitigation methods to preserve farmland could include set-asides in proportion to the amount of 
farmland impacted, purchase of agricultural conservation easements, and transfer of development rights. 
These methods are similar to those that could be used to conserve wildlife habitat and environmentally 
sensitive lands and to discourage development along and near to the corridor. 

Federal and Local Preserve Impacts and Mitigation 

The proposed freeway corridor impacts several federal and local parklands and preserves, including 
Ironwood National Forest, Saguaro National Forest, Tucson Mountain Park, and the Bureau of 
Reclamation Wildlife Mitigation Corridor.  Also impacted are Tucson Water’s Wildlife Mitigation Lands, 
the City of Tucson’s proposed Avra Valley Habitat Conservation Plan, the Tumamoc Globerry Preserve, 
and Diamond Bell Ranch.  The following sections discuss impacts to each preserve in more detail.  

Ironwood National Forest and Saguaro National Park 

The draft corridor would impact Ironwood National Forest, Saguaro National Park, and Tucson Mountain 
Park.  The alignment does not cross any of these park lands, but it is located within 1 mile of each at 
several locations and would impact each.  The potential impacts include noise, air quality, lights, views, 
and impacts to wildlife and plants through habitat loss and fragmentation.  Additional development - 
including any interchanges - that might occur as a result of the interstate corridor being built would further 
impact these park lands.  Construction activities would also impact and disrupt wildlife breeding and 
movements for a period of years.  Identifying all the impacts to these parklands and potential mitigation 
measures is beyond the scope of this report, but these agencies would be consulted as part of any 
federally-required environmental assessment or impact statement. 

1 Arizona Farm Bureau 
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Bureau of Reclamation Wildlife Mitigation Corridor 

The draft corridor impacts the federally-designated Wildlife Mitigation Corridor (WMC), a 4.25 square 
mile preserve which strattles the CAP Aquaduct between Sandario Road and Tucson Mountain Park.   The 
WMC contains both endangered and candidate species of plants and wildlife and provides habitat and 
wildlife corridors over CAP aqueduct.  The draft alignment currently follows Sandario Road, which runs 
along the 2-mile western boundary of the WMC.  Even if sufficient right of way to build a freeway (400 ft) 
could be obtained from the Tohono O’Odham Nation and/or the Department of the Interior, the wildlife 
habitat and corridor functions of the WMC would be compromised and the Bureau of Reclamation and 
other agencies would need to be consulted. 

The WMC was established to allow free plant and wildlife movement back and forth across the CAP 
aquaduct, and between the Tucson Mountains to the east and the Ironwood National Forest and Roskruge 
Mountains to the west.  Maintaining wildlife movements would likely require that the proposed freeway, 
if approved, be either raised up as a bridge overpass or sunken below grade and covered with land 
bridge(s) to allow wildlife to cross freely.  Noise and other impacts would also likely need to be mitigated. 
It is important to note that previous proposed roadway planning efforts that potentially impacted the 
Wildlife Mitigation Corridor have been reviewed, rejected and opposed by the Bureau of Reclamation, 
Arizona Game and Fish, Pima County Board of Supervisors, Saguaro National Monument and local 
landowners.   

Tucson Water Wildlife Mitigation Lands 

The draft corridor cuts through environmental mitigation lands associated with the Tucson Water Central 
Avra Valley Storage and Recharge Project (CAVSARP).  The alignment also impacts existing and planned 
recharge basins, wells and pipelines but these impacts are discussed in later sections of this report.  The 
Tucson Water mitigation lands, including designated wildlife corridors between the basins, were 
established to provide for wildlife habitat and movement.  These mitigation lands are encumbered by 
restrictive covenants enacted by the Environmental Protection Agency in consultation with the US Fish 
and Wildlife Service (USFWS) to mitigate against impacts from CAVSARP on the Cactus Ferruginous Pygmy 
Owl, a federally endangered species.   The draft corridor bisects portions of this 473 acre conservation 
preserve (Figure W-1, dark green area).  Because the proposed freeway would reduce the size and impact 
the function of this conservation habitat, consultation with USFWS would be required.  It is unknown 
whether USFWS would allow impacts to this mitigation preserve area, or if they would recommend that 
the corridor be moved, most likely along San Joaquin Road.  Using San Joaquin Road as the alignment for 
the freeway could minimize impacts to wildlife and habitat, but it would impact residential properties and 
require new roadways to provide for local access. 

Avra Valley Habitat Conservation Plan 

The draft corridor cuts through portions, including “priority areas”, of the City of Tucson’s proposed Avra 
Valley Habitat Conservation Plan (HCP).  The HCP is proposed to minimize and mitigate the impacts of its 
water recharge facilities and infrastructure on listed and sensitive species and their habitats in Avra Valley. 
The HCP will help project seven species including the federally listed Lesser Long-nosed Bat, the candidate 
Western Yellow-billed Cuckoo, and rare and/or sensitive species including the Cactus Ferruginous Pygmy-
owl, Western Burrowing Owl, Desert Tortoise, Pale Townsend’s Big-eared Bat, and the Tucson Shovel-
nosed Snake (Figure 2).  Use of any of this land for the freeway would likely require approval by City of 
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Tucson and consultation by the US Fish and Wildlife Service and other federal agencies.  While specific 
properties and restoration projects are not discussed within the draft HCP, the need to remove 
drainage/channelization structures that preclude sheet flow, braiding, and sediment deposition within 
the Brawley Wash system is recognized.   

Tumamoc Globerry Preserve 

The draft freeway corridor is located within 250 feet of the Tumamoc Globerry Preserve, an 80 acre site 
purchased by the Bureau of Reclamation where globerry plants in the path of the Central Arizona Project 
Tucson Aqueduct were transplanted.  This preserve is located just east of the draft alignment, between 
Mile Wide Road and Manville Road.  This species is listed as “sensitive” by the USFS and the BLM and 
Arizona Native Plant Law lists it as “Salvage Restricted”.  This preserve could be enhanced with additional 
wildlife crossings over the CAP aqueduct. 

Diamond Bell Ranch Preserve 

South of Ajo Highway at the northern limits of the Altar Valley, the draft alignment cuts through the 
eastern most portion of the Diamond Bell Ranch preserve, a 30,000 acre ranch acquired by the county in 
2008.  As part of the Sonoran Desert Conservation Plan, this area was identified as the Northern Altar 
Valley Reserve in an effort to bring together large private landowners and natural resource agencies to 
better coordinate long-term conservation efforts.  Over 2.5 miles of the draft alignment lies directly over 
county managed grazing leases. Approximately three additional miles of the proposed route closely 
parallel the northeast corner of the Diamond Bell Ranch. Diamond Bell Ranch and the associated grazing 
leases are all part of the Multi-species Conservation Plan mitigation land bank.     

The proposed alignment would bisect over 1,400 acres on the northern edge of the Pinto Blanco pasture, 
on the State grazing lease. The immediate impact would be to make operational use of the area more 
difficult, if not functionally impossible, without providing corridors for livestock and wildlife to move freely 
under the roadway.   Alternatively, the “stranded” triangle of one pasture could be left ungrazed. 
Depending on location of existing water resources and the final alignment of the road, additional waters 
might have to be developed and maintained to support the existing livestock operation.  

If the new freeway directly, or indirectly, created additional access points to the network of unimproved 
dirt and two-track roads, the ranch would experience additional vandalism and illegal traffic. Vandalism 
concerns would include loss of livestock, destruction of fences, water systems, and other conservation or 
livestock management infrastructure.  This portion of the ranch currently falls within active illegal border 
traffic routes involving both undocumented human migrants and significant drug running. Until just 
recently, the Altar Valley was in the most active zone on the border between Mexico and the United States 
according to the US Border Patrol. 
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Figure  2. Avra Valley Habitat Conservation Plan Permit Area shown in red areas 
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Scenic View Sheds 

The proposed road corridor passes within sight and ear shot of significant conservation and open space 
areas, including the Ironwood Forest National Monument, Saguaro National Park and Tucson Mountain 
Park.  All of these national resources have been designated and managed as far back as the late 1920’s to 
protect their core natural resource values, including natural view sheds, natural quiet, dark skies and 
protection of native and migratory plants and wildlife.  The current state of the visual resources is of very 
high quality.  Because much of the draft route lies downhill topographically from the major public view 
points on both Saguaro National Park and Tucson Mountain Park, view shed deterioration and noise 
pollution is of special concern. 

Substantial work would be required to determine the extent of impacts and potential mitigation 
measures.  The parks receive 2.5 million visitors annually and the Arizona Sonora Desert Museum (ASDM) 
alone receives over 450,000 visitors annually, including International visitors who contribute to the 
regions ecotourism economy.  Most of the ASDM is outdoors and has views directly down the natural 
bajada to the west and onto the proposed roadway corridor for over 10 miles of the proposed highway 
route.  The map below shows affected view sheds for three particular sites - ASDM, Old Tucson Studios, 
and Gates Pass, each of which would view significant portions of the proposed highway.   
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Recreation 

Tucson Mountain Park and Saguaro National Park receive over 2.5 million visitors annually.  Most of those 
visitors are drawn to the area for its natural open space and diverse nature-based recreational activities 
in undeveloped Sonoran desert landscapes.  Recreational activities include hiking, mountain biking, nature 
study, star gazing, picnicking, hunting, nature photography, rock climbing, wildlife observation and 
equestrian trail riding. Tucson Mountain Park alone has over 275,000 active recreational user days a year. 
A sense of solitude and natural open space are qualities that form the foundation of many of the 
recreational experiences.   

The proposed freeway could have mixed impacts to recreation.  The interstate could reduce the user 
experience due to noise, visual and wildlife impacts.  The freeway could also increase access to recreation 
sites if an interchange is located in Avra Valley.  The benefit of improved access would need to be 
evaluated against the potential negative consequences of more vehicles and traffic adjacent to 
recreational areas.  Extensive survey work would need to be completed to determine factors that might 
reduce recreational use in the area, reduce the quality of the experiences, or create new opportunities to 
access available opportunities.  Experiences that would be anticipated to be negatively impacted include 
the loss of the iconic view sheds especially to the west, sound intrusion from a major highway, lights of 
vehicles at night, direct and indirect impacts to wildlife viewing opportunities and others.  Mitigation 
measures that would facilitate wildlife movement across the highway and CAP aqueduct could also 
improve recreational access to the proposed CAP trail and to other public parks and preserves along the 
route.   

Cultural and Archaeological Resources Summary 

Archaeological and Historical 

Archaeological knowledge of the area is uneven, depending on whether or not previous archaeological 
surveys have been conducted. The proposed 400-foot-wide corridor and interchanges encompass 
approximately 4,775 acres of lands within the Archaeological Sensitivity Zones defined in the Cultural 
Resources Element of the Sonoran Desert Conservation Plan (SDCP). The Corridor crosses approximately 
1,390 acres of High Sensitivity lands, nearly 900 acres of Moderate Sensitivity and about 2,500 acres with 
Low Sensitivity. The Sensitivity Zones were mapped through an intensive knowledge-based modeling 
exercise based on the best available scientific expertise of the professional archaeological community in 
Pima County and Southern Arizona. Sensitivity Zones are often associated with Important Riparian and 
Biological Core Areas in valley drainage systems because the distribution of recorded cultural resources 
identified through surveys reveals a pattern of higher site densities associated with these areas. This 
demonstrated association makes the SDCP Archaeological Sensitivity mapping a useful predictive tool for 
estimating the locations and densities of as yet unrecorded cultural resources in areas that have not been 
surveyed. Independent quantitative predictive modeling confirms the high level of accuracy of the 
knowledge-based SDCP Sensitivity mapping, tested and found to be over 80% accurate. The Sensitivity 
Zones mapping produces a relatively reliable means of estimating the potential for cultural resources 
within the foot prints of proposed undertakings such as the Intermountain West Corridor and, absent 
archaeological survey data, allows estimates of the potential impacts from construction on these 
resources 

Traditional Cultural Places, Priority Cultural Resources, Cultural Landscapes 
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Avra and Altar Valleys and associated uplands contain cultural landscapes that are important to the 
Tohono O’odham and other concerned Tribes for the plants, animals, springs, ancestral homes, ancestral 
burials, and ancestral religious places that are embedded within the natural landscape, all of which have 
tremendous present day cultural and religious importance to the Tribes. Considering the complex of 
cultural and sacred resources residing within the valleys holistically at the landscape scale reveals the 
broader picture of the importance of the cultural and sacred landscape to the Tribes and reinforces the 
importance of addressing the archaeological past at the landscape scale. The Tohono O’odham believe 
the Altar Valley is a sacred cultural landscape that should be considered as a Traditional Cultural Property 
(TCP) and the effects of construction of the Corridor on such cultural and historic resources should be 
evaluated holistically under the criteria of significance of the National Register of Historic Places, under 
Section 106 of the National Historic Preservation Act (NHPA). 

The Corridor intersects or passes near several other categories of significant cultural and historic resources 
that are listed either on the National Register of Historic Places, or identified as priority sites in the SDCP. 
Among the recorded resources are portions of two Archaeological Districts listed on the National Register 
(Gunsight Mountain and Los Robles Archaeological Districts) and a large National Register-eligible 
archaeological site (AZ AA:11:12[ASM] Hog Farm Ballcourt Site). There is some overlap between the 
National Register-listed resources and Priority Cultural Resources identified in the  SDCP, including three 
Priority Archaeological Site Complexes (Los Robles PASC, Eastern Sierrita PASC, Gunsight Mountain PASC), 
and one Priority Site (Hog Farm Ballcourt Site). Both National Register Districts contain numerous 
significant archaeological sites protected under Section 106 of the NHPA. Under the NHPA, sites that are 
not listed, but which are considered eligible for listing on the National Register, are afforded the same 
protections as listed resources. 

Impacts: direct, indirect, cumulative, visual impacts, applicable federal laws & regulations 

About 1,550 acres, or 34%, of the total acreage of the Intermountain West Corridor have been surveyed 
for cultural resources.  Thirteen archaeological sites have been recorded within the Corridor, totaling 208 
acres potentially subject to direct impacts. Projected site numbers based on 100% survey coverage 
indicate the potential for 39 archaeological sites within the 400-foot-wide Corridor, totaling about 625 
acres subject to direct impacts. Based on the tested accuracy of the predictive model, projected site 
numbers could be subject to a margin of error of about +18% (32 to 46 sites). The Corridor also crosses 
the alignment of the Juan Bautista de Anza National Historic Trail on the west side of the Santa Cruz River, 
near the Pima-Pinal County line. Over all, the alignment is well placed to avoid archaeological and historic 
resources.  

Visual effects require different standards of evaluating impacts, resulting in different Areas of Potential 
Effect that could range up to five miles distance from the proposed action. Mitigation could involve 
modifying construction to reduce the visual profile of the proposed undertaking, either by physically 
reducing it or by integrating design and construction into a more aesthetically acceptable relationship 
with the affected resources, thereby minimizing adverse effects. 

Construction of the Intermountain West Corridor would certainly have a federal nexus, so the federal 
cultural resources compliance standard would be appropriate, under Section 106 of the National Historic 
Preservation Act (NHPA) and its implementing regulations (36 CFR Part 800) as part of the implementation 
of the National Environmental Policy Act (NEPA) process (EA or EIS).  

Mitigation is the strategy for treatment(s) implemented to address adverse effects to Historic Properties, 
including direct, indirect, cumulative, and visual effects. Treatments can include avoidance of Historic 
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Properties and other actions to mitigate or minimize adverse effects to Historic Properties.  Mitigation 
requirements cannot be determined at this time.  A  Project Agreement under the NHPA would structure 
the mitigation strategies and approaches to account for adverse effect, including determining the nature 
and scope of the project’s treatment plan to address effects. When avoidance is not possible, 
archaeological data recovery or, in the case of historic buildings and structures, mitigation documentation, 
or visual effect mitigation actions are implemented according to the Agreement and plan to mitigate and 
minimize adverse effects.  

Infrastructure Impacts and Considerations for the Intermountain West Corridor 

Natural Gas Pipeline Considerations 

The draft alignment crosses and runs parallel to two collocated underground natural gas pipelines 30” and 
26” in diameter.  These pipelines are a major connection for the region to the national natural gas 
distribution network and are operated by El Paso Natural Gas, now part of Kinder Morgan, Inc.  These 
lines run northwesterly from Sandario Road to Trico Road, crossing Mile Wide, Manville, and Trico Roads.  
The alignment could be adjusted to avoid running directly above the collocated pipelines.  The roadway 
crosses another natural gas pipeline in the vicinity of Trico Road and Trico Marana Road.  Along State 
Route 86, the roadway crosses the proposed 36” diameter Kinder Morgan Sierrita pipeline which would 
serve Mexico.  Figure 4 shows the roadway corridor and natural gas facilities in the Avra Valley area.   

Electrical Transmission Considerations 

The proposed alignment does not impact any known electrical transmission facilities, i.e. substations, but 
at three locations it crosses a transmission line that runs along Trico Road.  The roadway avoids a sub-
station facility located east of Trico Road and south of Marana Road.  At several locations, the alignment 
also crosses a larger transmission line that connects a sub-station north of Ajo Way and west of Sierrita 
Mountain Road to another sub-station on Pima Mine Road east of I-19.  Figure 4 shows the roadway 
corridor and known electrical transmission facilities. 

There are several potential and additions to transmission lines planned in the general vicinity of the 
Intermountain alignment (Figure 4).  It may be beneficial to plan for and advocate for the co-location of 
these utilities along the Intermountain alignment.  This may minimize additional linear impacts, including 
associated environmental, recreational, visual impacts, associated with utility lines.   
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Water Supply Considerations 

The proposed alignment passes close to several well fields, recharge facilities and the Central 
Arizona Project (CAP) canal that provide water for agriculture, municipal and industrial water supplies. 
The City of Tucson operates the Clearwater Renewable Resource Facility (CRRF) which annually 
recharges over 160,000 acre-feet of Colorado River water (CRW) from the CAP canal (Figure W-1, cyan 
lines). A managed recharge project stores up to 43,000 acre-feet of effluent annually. Four 
groundwater savings projects have the capacity to save 49,755 acre-feet of groundwater each year 
by using CAP water rather than groundwater (Figure 3). Two large well fields (Clearwater and South 
Avra Valley) and several isolated well fields supply over 95,000 acre-feet to metropolitan Tucson 
supplying 70% of water demand in eastern Pima County. The CAP canal delivers 220,000 acre-feet 
annually in southern Avra Valley. 

Avra Valley is considered part of a federally-designated sole source aquifer.  EPA defines a sole or 
principal source aquifer as an aquifer that supplies at least 50 percent of the drinking water consumed 
in the area overlying the aquifer. These areas may have no alternative drinking water source(s) that 
could physically, legally and economically supply all those who depend on the aquifer for drinking 
water.  Sole source aquifer designation is a tool to protect drinking water supplies from contamination. 

Proposed federal financially assisted projects that have the potential to contaminate a designated sole 
source aquifer are subject to EPA review.  As a result of EPA review of a proposed federally financed 
project in the designated SSA, concerns regarding ground water quality protection can lead to specific 
recommendations or additional pollution prevention requirements as a condition of funding (USEPA, no 
date). Most projects referred to EPA for review are expected to provide information about proximity to 
wells and pipelines, and information about structures that might be associated with the construction 
project, such deep pilings or underground storage tanks. 

http://water.epa.gov/infrastructure/drinkingwater/sourcewater/protection/solesourceaquifer.cfm
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Figure 3. Clearwater Renewable Resource Facility 

Clearwater Renewable Resource Facility (CRRF) 

The two phases of CRRF, Central Avra Valley Storage and Recovery Project (CAVSARP) and the Sountern 
Avra Valley Storage and Recovery Project (SAVSARP), comprise 20 recharge basins occupying 535 acres in 
the vicinity of Sandario Road between Mile Wide Road and Snyder Hill Road. Several delivery pipelines 
transport water to the basins and a series of recovery wells and collector pipelines transport the water to 
Hayden-Udall Water Treatment Plant.  
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The proposed alignment avoids the 20 existing recharge basins and most of the wells. Minor adjustments 
at CAVSARP can be made to avoid one or two recovery wells potentially coincident with the proposed 
alignment. Future plans for wells and basins at CAVSARP can be accommodated by installing delivery and 
recovery pipelines beneath the freeway to connect northern recharge and recovery activities with that 
south of the proposed alignment.  At SAVSARP, the distance between Sandario Road and existing wells is 
large enough to accommodate 300 feet for a freeway right-of-way; however, proposed basins and wells 
for SAVSARP are coincident with the proposed alignment requiring placement of the route outside the 
SAVSARP.   

The roadway corridor intersects the delivery pipeline to CAVSARP and SAVSARP as well as the collector 
pipeline from SAVSARP.  Accommodations need to address the additional load from the freeway as well 
as the traffic. Minor adjustments might be needed to avoid two small stations on Milewide Road just east 
of Brawley Wash. The most important issue to address would be finding an easement along Sandario Road 
between the Tohono O’odham Nation and the Bureau of Reclamation Tucson Mitigation Corridor that 
avoids the 60-inch collector pipeline from CAVSARP (Figure 3).   

South Avra Valley Well Field 

The City of Tucson has over seven wells in the South Avra Valley well field. Collector pipelines may be 
intersected by the proposed alignment. Accommodations need to address the additional load from the 
freeway as well as the traffic. 

Isolated Well Fields 

City of Tucson has several isolated well fields in Avra Valley providing water to residences that are outside 
the proposed alignment (Figure W-2). A number of other private wells and small Public Water Systems in 
Avra Valley would need to be evaluated for proximity to the proposed alignment. 

Lower Santa Cruz River Managed Recharge Project 

This recharge project begins at Ina Road and ends at Trico Road. Key infrastructure for the project is a 
stream gage just upstream from Sandario Road, which is not impacted by the proposed alignment.  

Groundwater Savings Projects 

The BKW Milewide Groundwater Savings Facility occupies 160 acres just east of CASARP (Figure W-1, 
green line).  The Cortaro Marana Irrigation District, BKW Farms and Avra Valley Irrigation District form a 
block of farm land between Interstate 10 and Brawley Wash north of Avra Valley Road (Figure W-2) that 
receives up to 49,000 acre-feet of CAP water. If the proposed alignment intersects these farms, an 
evaluation would need to be performed to identify the location of canals and determine an alternative, 
such as installing below grade structures.  



28 

Minimizing Land Development—An Indirect Impact

Why Limiting Development in Avra Valley Is Important 

Development of the Intermountain West Corridor or any interstate freeway through Avra Valley would 
have many impacts, all of which would need to be fully identified and documented in an environmental 
impact assessment (EIS) as required by the National Environmental Policy Act (NEPA).  These impacts 
include land development and urban growth, both directly and indirectly related to the proposed freeway. 
We discuss these land development impacts and ways to reduce or mitigate these impacts later in this 
section.  But first, we discuss why limiting development along the Corridor is important.   

1. Conservation Lands - As explained earlier in this report, much of Avra Valley is within the County’s
Conservation Lands System (CLS), which means that these areas have significant biological resources
and wildlife/habitat value.  Development is discouraged in these areas but encouraged elsewhere
outside of the CLS.  The County is committed to conserving areas within the CLS to mitigate the
impacts of public and private development within the Tucson metropolitan region.

2. Floodplains and Riparian Areas - Storm water flows north through the Avra Valley within broad flood
plains associated with the Brawley Wash and Black Wash. Significant storm events may reach the
Santa Cruz River at the north end of the Avra Valley.  These waterways include the most valuable
riparian habitats and corridors for wildlife.  Discouraging development helps maintain natural
floodplain functions that slow down damaging flood events, increases ground water recharge, and
reduced the potential for flooding downstream in areas like Marana.

3. Groundwater  - Decades ago decisions were made to retire numerous agricultural wells throughout
Avra Valley and construct the Central Arizona Project canal such that water imported from the
Colorado River is recharged in Avra Valley, blended with natural groundwater, and pumped back and
piped across the mountains to serve the growing Tucson metro area.  The City and County are
dependent upon the CAP and recharge basins and infrastructure for their long-term water supply.
This infrastructure limits the areas where development in Avra Valley can occur.  Development in Avra 
Valley can’t occur without additional wells and impacts to the long-term Tucson water supply.

4. Limited Infrastructure, High Cost of Services – Avra Valley is predominantly rural and lacks the types
of public services and infrastructure (including water and sewer) that would support more
development.  Extending services to this area is costly both to private developers and to public
agencies.

5. Ranching and Farming – Much of Avra Valley is used for cattle ranching and farming.  The County,
through the Sonoran Desert Conservation Plan, has recognized the many diverse benefits of keeping
ranchers ranching including maintaining the wide open spaces and natural landscapes that support
plants and wildlife, natural floodplain functions, and scenic views.  Farming and agricultural lands
which support local food production are being recognized more and more as important land uses.

6. Dark Skies Support Astronomy – Because Avra Valley is so sparsely developed, its dark night skies help
support active research at the Kitt Peak observatory and other astronomy related activities that
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provide jobs and contribute to the local economy.  The proposed freeway and any associated 
development along the Corridor, even if it were to comply with the Tucson/Pima Outdoor Lighting 
Code, would contribute to light pollution and threaten astronomical research at Kitt Peak.    

7. Rural Land Uses – The existing land uses along the Corridor in Avra Valley are generally low density
residential, ranching, farming or publically-owned natural parks.  The County’s Comprehensive Land
Use Plan and Zoning aims to maintain these types of land uses.

8. Development Generates Traffic – The new freeway would encourage more development with the
promise of improved interstate access and reduced travel times.  However, this development would
generate more traffic which would reduce the effectiveness and efficiency of the route as a trucking
and freight corridor or as a bypass.  Because the route is so much longer than I-10, it only becomes an
attractive alternative route if traffic remains light and travel speeds are high.  Any new development
that occurs as a result of the freeway would add traffic to the freeway and gradually diminish its value
as a bypass.

Direct Land Development Impacts 

The direct land impacts of new interstate freeway include the consumption of land required to 
accommodate the roadway facility itself, including travel lanes, paved shoulders, medians, clear zones, 
and roadway interchanges.  A four-hundred foot wide freeway corridor is assumed in this analysis, but 
this width can increase if interchanges are built to accommodate on-off ramps, bridges, and the 
reconfiguration of intersecting roads.  Approximately 2700 acres of right of way is anticipated for the 
entire length of the proposed freeway.  Two additional interchanges could add 2100 acres to this.  If a 
total of 4800 acres of acres were used for the entire system,  this would utilize approximately 2200 acres 
of State Trust land, and 1200 acres of private land.   

Indirect Land Development Impacts 

Travel-Related Development 

Besides the direct land impacts of any new roadway and the right of way it occupies, new roadways impact 
adjacent lands by encouraging development.  Freeways and interstates in particular generate demand for 
travel-related development such as truck stops, gas stations, lodging and food.  Even limited-access 
freeways require some basic level of services and access to operate safely.  This type of travel-related 
development is typically concentrated more at interchange areas where vehicles enter and exit the 
freeway, but can also follow along intersecting roadways away from the freeway. 

Residential and Commercial Development 

Besides travel-related development, freeways also generate demand for nearby residential and 
commercial development that benefit from improved access and reduced travel times.  Avra Valley is 
relatively remote and served by only a few rural roadways and minimal infrastructure and services.  But a 
new freeway could open up vast areas to development that otherwise would not occur, or would occur 
much more slowly, due to direct access to the interstate system and associated trade and commerce.  
Limiting this type of indirect development would be difficult to accomplish, but several strategies are 
discussed below. 
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Measures to Minimize Development along the Route 

Summary paragraph about measures and their effectiveness/limitations 

1. Limit Interchanges and Access

The most effective and permanent way to minimize and control land development along the proposed 
corridor would be to control or limit access to this facility.  With no local access, there would be no 
additional incentive for land development to occur along or adjacent to the route.  A freeway with little 
or no access to local roads would minimize environmental impacts associated with direct and indirect land 
development.  If a service area were required, even this could be provided with no access to local roads.   

Making this facility a toll road or using some other measure of pricing would not control or limit traffic, 
but it could discourage some travel unless the alternative route is more costly.  Unlike older toll highways 
which limited access to these facilities and required vehicles to stop and pay tolls, modern toll roads use 
technology that allows vehicles to travel at highway speeds while transponders charge their vehicle at 
specific points.  

2. Elevate the Roadway

Elevating the proposed interstate above the ground could reduce the land impacts of the roadway itself.  
Bridges would be required over washes and low-lying areas.  By physically separating the roadway from 
the land, the footprint of the roadway can be reduced to only the bridge piers that support the roadway 
deck.  Elevated roadways can allow people, water, vehicles and wildlife to cross under the facility without 
conflict.  In areas where limited right of way exists, such as along Sandario Road, an elevated roadway 
could potentially fit within the existing right of way without impacting the Tohono O’odham Nation to the 
west or the Bureau of Reclamation Tucson Wildlife Mitigation Corridor to the east.  Elevated roadways do 
increase highway noise further away from the interstate, so other sound mitigation measures such as 
rubberized asphalt, trees and walls could be required as well. 

3. Purchase Land for Conservation

Governmental agencies like ADOT or Pima County could purchase land along the Corridor and restrict its 
use to open space and/or agricultural activities if desired.  For example, lands acquired along the Corridor 
could be actively managed as a County natural resource park like Tucson Mountain Park, or passively 
managed as a wildlife corridor, or even leased to ranchers or farmers – all with the goal of not developing 
the land for residential or commercial uses.   As discussed earlier in this report, several thousand acres of 
land would need to be acquired for the mitigation of impacts associated with development of the Corridor 
itself (following Pima County’s Conservation Land System requirements).  Those mitigation lands could 
serve dual purposes if sited along either sides of the Corridor; preventing future development along the 
corridor, as well as protection of natural open space, wildlife corridors, and riparian areas for necessary 
mitigation of the Corridor impacts.  The County has a lot of experience in buying and managing land for 
these purposes with well over 100,000 acres for conservation purposes.  If land were purchased to prevent 
development along the Corridor, a third party could hold an interest in those lands so as to prevent the 
County, or any other  agency that owns the land, from selling the land in the future for development. For 



31 

instance, the County or ADOT could purchase the land and convey an easement or enforcement right to 
another agency or non-profit organization.  

4. Purchase Conservation Easements, Development Rights or Deed Restrictions

Another tool to prevent development along the Corridor is to purchase conservation easements, 
development rights or deed restrictions.  As opposed to purchasing the land outright, governmental 
agencies could purchase just a portion of the property rights, which is less expensive.  The landowner 
would then retain certain rights.  However, the County has had limited success in acquiring conservation 
easements or development rights mainly because the appraised value of acquiring such rights is lower 
than value of purchasing land outright and therefore landowners have often chosen to receive a greater 
amount of money for selling outright.  

5. Comprehensive Planning and Zoning

The planning and zoning of land provides some measure of controlling future land use development, but 
these tools are not permanent.  Land is frequently up-planned and rezoned to support development 
projects that may not conform to existing plans and zoning.  Public opinions about growth and 
development change over time, as do the elected officials who create and enforce policy.  Therefore, any 
comprehensive plan or zoning designation that is intended to control land development along the corridor 
may not last and can always be changed. 

Down-zoning or down-planning land to control development has limited appeal because of Proposition 
207 which requires the County to reimburse landowners for any diminution of land value.  The County 
could purchase private development rights, but this has similar financial drawbacks and may not be viable 
from a budget perspective.  It would also require willing sellers.   But with the exception of some higher 
intensity zoning at the northeast corner of Anway and Manville Roads, and along Avra Valley Road leading 
north to Trico-Marana Road, zoning is mostly low density/intensity along the projected route so there are 
few down-zoning opportunities. 

The fact that much of the corridor through Avra Valley impacts the Conservation Lands System (CLS) could 
potentially limit the number and size of rezonings which might otherwise be approved.  This is because 
for any impacted CLS lands, open space must be set-aside in proportion to the amount and conservation 
value of the impacted lands.  However, these set-asides are not restricted to the site of the rezoning or 
impacted area, so important CLS lands can legally be developed if set-asides are provided.     This is an 
important point, because CLS lands in Avra Valley are unique biologically and ecologically and setting aside 
lands elsewhere does little to preserve the native flora and fauna, habitats, and wildlife corridors in Avra 
Valley.  Also, the CLS allows more dense development such as cluster development and small lot 
development. 

As authorized by A.R.S. § 11-821.03, transfer of development rights (TDR’s) is a process by which potential 
development associated with one lot or parcel of land may be transferred to another lot or parcel of land 
in unincorporated Pima County.  Property owners in defined "sending areas" can transfer (sell) 
development rights to property owners in defined "receiving areas".  All such transfers of development 
potential must be in compliance with the Comprehensive Plan for the receiving area.  The value of the 
TDR’s approach (and governmental purchase of development rights) is limited.  The transactions are 
voluntary.  The majority of the zoning along the projected route is RH, which is essentially the least 
intensive zone for residential density, at one dwelling per 4.12 acres.  Receiving areas would need to be 
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added and it may be difficult to find sufficient private land holdings that would qualify for this assignment 
in the unincorporated area. 

As a temporary measure, the County could adopt Comprehensive Plan policies that would limit growth 
along and near the projected route, including assigning a mapped urban growth boundary beyond which 
higher density rezonings are discouraged and planned infrastructure improvements are limited.  Such an 
approach could be combined with strategic up-planning within the boundary to ensure adequate lands 
for population growth and to avoid housing and other new development cost increases that could 
otherwise result.  To be effective, the Town of Marana would need to agree to limiting growth near the 
corridor, but since this area is part of their own growth area, it is not likely they would agree to such 
controls.  A “low-density/intensity” overlay zone could also be devised that adds development restrictions 
and standards to the underlying zone within a certain distance of the corridor or around public preserves 
in its vicinity.       

7. Impact Fees and Financial Incentives

Impact fees are used to help fund infrastructure where growth is occurring or expected to occur.  Some 
may suggest their use as a method for growth control, but there is disagreement over whether or not this 
works.  Whether or not fees may or may not discourage or slow development, they do not ultimately 
prevent development for willing payers. 
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Synthesis: Mitigation Approaches, Challenges, and Opportunities 
Any state or federal planning process for the Intermountain West Corridor would evaluate and compare 
a full range of alternatives, including the county’s proposed Avra Valley alignment, the Interstate 10/19 
alternative, and the no-build alternative.  Such a planning process would be much more comprehensive 
that this report, and it would look at multiple alignment options through Avra Valley.  This report only 
examines one Avra Valley alignment and only considers some of the environmental impacts that would 
be studied through a state or federal planning process.  For example, this report does not address social 
impacts, neighborhood impacts, access impacts and many other impacts. 

Avoid Impact Areas 

The best way for the proposed freeway through Avra Valley to reduce environmental impacts is to avoid 
those impacts in the first place.  Environmentally sensitive areas and natural and cultural resources should 
be avoided to the greatest degree possible.  This can be achieved through realignment of the corridor 
around those sites.  Some of the most significant resources to avoid include the Santa Cruz River floodway, 
the Brawley Wash riparian areas, the County lands along Black Wash, and the mitigation lands for the CAP 
canal.  

Eliminate/Minimze Interchanges 

The second best approach to minimizing environmental impacts is to eliminate or minimize the number 
of interchanges along the freeway.  Freeway interchanges require significant amounts of land to 
accommodate long exit and on-ramps, and they encourage roadside development of travel-related uses 
such as like truck stops, gas stations, fast food, and lodging.  Interchanges also increase land values and 
encourage residential and commercial development near to freeways because they provide direct 
transportation access. 

Mitigation Measures 

Land acquisition, purchase, conservation, zoning, etc. 

Wildlife Crossings 

Safe passage for wildlife (see Summary Map).   Provisions can be made for wildlife passage under a 
freeway.  The efficacy of wildlife passages depends on their careful design, location, and features such as 
vegetation, soils, water, and fencing that lie outside the right-of-way.  Compatible land management 
outside the right-of-way, over time, can make or break the success of wildlife passages.  In some places in 
Avra Valley, floodplain constraints or past investments in underground water storage or land conservation 
provide opportunities to ensure long-term compatibility for wildlife passages. 

Interagency cooperation is critical to successful wildlife crossings.   Regarding of the actual route chosen, 
land ownership is spread out among many different entities; without cooperation, many wildlife measures 
discussed in this report would simply be impossible to implement.   

Reducing visual impacts.  addressed within the right-of-way 

Avoidance and minimization measures include: 
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• Minimize number/eliminate freeway interchanges.
• Minimize impacts to Kitt Peak astronomy research and economy by limiting lighting.
• Avoid or minimize impacts to Tucson Water recharge ponds, wells, and pipe facilities by route

adjustments.
• Avoid or minimize impacts to environmental mitigation lands, floodplains, and agricultural lands

by route adjustments.
• Avoid or minimize impacts to ironwood desert scrub near Mile Wide Road.
• Avoid impacts to Santa Cruz River by route adjustments.
• Elevate longer sections of roadway to avoid floodplains and wildlife impacts.
• Minimize sound impacts through pavement type and sound attenuation measures.
• Avoid or minimize impacts to cultural resources by route adjustments around most sensitive sites. 
• Protect important natural areas and historic properties through property acquisition,

conservation easements and other preservation methods.
• Minimize and discourage future development along and adjacent to route by eliminating/limiting

interchanges,  buying land or conservation easements, maintaining low intensity land use and
zoning designations, adopting overlay zone to further limit development in key areas.

Freeway construction could be scheduled to avoid impacts during certain wildlife breeding periods.  

Freeway design could prohibit or reduce overhead lighting to protect dark skies and to avoid impacts on 
some types of wildlife. 

There are many possible mitigation measures, but most do not prevent loss of natural or cultural 
resources.  One of the few mitigation measures that provided an opportunity to reverse losses of riparian 
habitat is the idea of re-establishing natural vegetation and processes on the mix of City and County lands 
that exist along the Brawley Wash, an idea which is consistent with the City’s 2012 draft Avra Valley 
Habitat Conservation Plan.  The challenge would be whether such an effort could be successful, and the 
extended time over which such an effort could be carried out.  The best way to approach this would be to 
begin with small-scale efforts in advance of freeway construction, using adaptive management to see if 
actual outcomes match those predicted and then using these results to learn and adjust future 
management plans and policy (Walters 1986).  Restoring damaged floodplains to natural functions would 
require significant long-term commitment to funding, perhaps using an endowment.  In addition, it would 
require a long-term, interagency engagement to learn about how to restore the Brawley and meet agreed-
upon objectives.   

Mitigation measures include: 

• $8 million for in-lieu mitigation fees (or up to 2000-4000 acres of land acquisition) for riparian
habitat mitigation within floodplains.  In lieu fees could be dedicated to (1)working with Tucson
Water to rehabilitate floodplain functions across former farmland in Avra Valley, and maintain or
enhance areas of mesquite woodland and floodplain grassland, (2) revegetating former farmland
to  improve habitat quality for wildlife and reduce buffelgrass, and/or (3) acquiring and protecting
areas of existing riparian habitat.

• 11,000 acres of mitigation for Conservation Lands System impacts to be used to maintain and
restore wildlife connectivity in Avra and Altar Valleys and limit future development in key areas.



35 

• Provide more wildlife passages across Central Arizona Project (CAP) canal at Saguaro National
Park and other areas north of the BOR mitigation corridor.

• Elevate extended sections of roadway to reduce floodplain and wildlife impacts and limit adjacent
development.

• Provide livestock and wildlife crossings in Altar Valley or wildlife waters and pasture fencing to
compensate for impacts to County’s Diamond Bell ranch.

• Follow cultural resource compliance process (state and/or federal standard): site identification
inventory in APE, determination of site eligibility to identify historic properties, determination of
adverse effect to historic properties, mitigate adverse effect through avoidance and minimization
of impacts, if avoidance is not possible mitigate impacts through archaeological data recovery
and/or monitoring.

Figure : Natural Gas and Electrical Transmission Facilities 
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