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1. EXECUTIVE SUMMARY

The City of Albuguerque (COA) is seeking to establish a biological preservation zone (Bio-
Zone) within existing COA Open Space Division (OSD) managed lands, parcels owned by other
agencies, and private lands adjacent to a 3.7 mile stretch of the Tijeras Arroyo (Tijeras Creek).
A Bio-Zoneis an areawhere conservation of wildlife habitat, restoration to enhance biological
diversity, and the protection of all natural and cultural resources are the main functions within
the zone. This zone shall restrict development within the Tijeras Arroyo floodplain and focus on
managing the zone for its biology, cultural history, and natural character. Thiswill be
accomplished by either acquiring parcels within the floodplain or establishing agreements with
property owners and managing the Bio-Zone according to the practices described in this plan.

The formal intention to create a Bio-Zone and Resource Management Plan (RMP) was enacted
through City Council resolution, C/S R-07-278 (Appendix A), which required the City to
develop amaster plan for a Tijeras Arroyo bio-zone preserve that described methods of
preservation, management, and restoration. An RMP for Tijeras Arroyo was recommended
earlier in the COA Major Public Open Space Facility Plan.

The RMP areaislocated within Tijeras Canyon and Tijeras Arroyo in southeast Albuquerque,
Bernalillo County, New Mexico (Figure 1). The RMP location appears on the Tijeras, New
Mexico U.S. Geologica Survey 7.5 minute quadrangle map. The COA Bio-Zone Plan area
extends along Tijeras Canyon and the Tijeras Arroyo for approximately 3.7 miles from the
Carfiuel Interstate-40 interchange westward to the boundary of Kirtland Air Force Base. The
width was determined by the arroyo’ s 100-year floodplain, extending to approximately 500 feet
on either side of the arroyo’ s meander.

The Bio-Zone is dominated by the Tijeras Arroyo, also known as Tijeras Creek, one of the
largest arroyos in the Albuquerque Area. This arroyo is the main waterway for most of the snow
melt and rain flows from Tijeras Canyon and portions of the East Mountains. It drains over 77
square miles of land in the East Mountains and percolates a significant amount of water back into
the aquifer. The Tijeras Creek is aperennia stream with surface flows east of Four Hills Blvd.,
transitioning into subsurface flows at the Four Hills Fault. Two documented springs occur along
Tijeras Canyon and athird was located in 2007-8 that seems to be an important watering hole for
wildlife.

The Bio-Zone topography drops from the foothills of the Sandia Mountains onto a broad bajada
that slopes downward toward the Rio Grande Valley. The eastern half is dominated by
woodlands, riparian forest, and scrubland. It forms a narrow but cohesive riparian forest, creating
important habitat for local wildlife as well as migratory birds. The western portion features
arroyo grassland species.

The greatest diversity of wildlife occurs within the eastern portion of the study area east of Four
Hills Boulevard because of greater vegetation cover, access to water and food, and habitat. Now,
many animals must cross through residential and industrial areas or over roadways to reach
either primary or secondary resources. The preservation of a corridor alowing unimpeded
crossing would benefit all species utilizing the study area.

Tijeras Arroyo Bio-Zone Management Plan-Final Draft 2014 1
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One of the most important means of protecting the natural character of the arroyo is by
protecting the natural form of the channel. Thiswill keep runoff in contact with the soil
for alonger period of time, allowing more infiltration into the soil .1 It aso protects the
banks from erosion by slowing storm flows.

1.1. Overall Goals

The main goals of this Bio-Zone Resource Management Plan (RMP) are to conserve
remaining native vegetation and wildlife habitat, restore native vegetation and wildlife
habitat to increase biodiversity where feasible within the study area, provide increased
low-impact recreational opportunitiesto area residents, and protect cultural resources.
Two other important aspects of this Plan are to help preserve the agquifer by alowing
water to infiltrate and recharge the aquifer and minimizing, through bio-swale filtering,
the amount of storm water pollutants entering the arroyo from adjacent devel oped areas.

The primary means of protecting the channel is by restricting development. As stated in
the Facility Plan for Arroyos:. “where appropriate, the entire 100-year floodplain of the
arroyo shall be dedicated to or purchased by the City as Mgjor Public Open Space.”
Therefore, it shall be deemed appropriate under this RMP that the current (2013) 100-
year floodplain within the Tijeras Arroyo Bio-Zone (TABZ) be dedicated to or purchased
by the City as Mg or Public Open Space. (See Figure 3)

Before conveying any parcel to the City of Albuquerque, private landowners shall
remediate all damage to soil, water, and vegetation that has occurred as a result of
erosion, littering, dumping, and off-road vehicle use. The City reserves the right to refuse
any prospective conveyance that is not in good, natural condition through its ordinary
reviews conducted by Real Property Division, including environmental reports.

The City also holds the right to accept, at its discretion, a property requiring clean-up or
remediation in exchange from the seller for partial or whole compensation for the clean-
up, by either monetary payment or an adjustment in the price of the land.

Two local consulting firms, Marron and Sites Southwest, contributed greatly to the plan
through extensive field surveys and reports. Information utilized in this study was
gathered from field surveys of the study area, remote sensing, and previous work donein
the area. Several private parcels were not surveyed and that information is based on non-
field methods and inference.

! Policy b of the Water Management section of the Albuquerque/Bernalillo County Comprehensive Plan
states that “maximum absorption of precipitation shall be encouraged through retention of natural arroyos
and other means of runoff conservation within the context of overall water resource management.”
Protecting the natural meanders of the arroyo is consistent with this policy.

Tijeras Arroyo Bio-Zone Management Plan-Final Draft 2014 3



Historically, the scrubland, forest, and woodland habitats within Tijeras Canyon abruptly
transitioned to desert grassland near Tramway Boulevard. Within the last two decades,
most of this habitat along the western base of the Sandia Mountains has been devel oped.
Human-associated disturbancesin and around the Plan area have created barriers and
dangersfor wildlife, known as “habitat fragmentation,” which likely affectslocal and
long distance movements or migrations. The human population is projected to increase
along the study corridor during the next 20 years, which will likely result in further loss
of wildlife and habitat if effective and permanent measures are not implemented. This
RMP introduces measures to prevent further loss of wildlife and plant habitat.

For future planning, vegetation zones and wildlife habitats within the Plan areawere
mapped, and locations of preservation and restoration value were identified.
Recommendations for preserving and improving habitat are presented. A Class| (records
search) and Class |1 (field reconnaissance) Cultural Resource Survey were conducted by
Marron and Associates, Inc. (Marron) and are summarized in section 4 of this RMP.

ThisRMP isintended to improve the understanding of the vegetative structures, wildlife
habitat, and restoration opportunities present within the Plan area. By understanding these
variables, habitats can be preserved and enhanced while an increasing human population
can also thrive and benefit. The RMP also provides recommendations and
implementation measures to preserve and improve vegetation, wildlife habitat and water
recharge, and to locate areas for |ow-impact recreational use in the Tijeras Arroyo Bio-
Zone.

A major management obstacle is the different ownership of the parcelsin the Bio-Zone
Plan area. The parcels are owned by many different private citizens and governmental
agencies (See Figure 2) throughout the Plan area. Collaboration, acquisition, transfers,
coordination, and possible donations between the parcel owners and COA Open Space
Division will be necessary to achieve the goals and objectives of the RMP. In addition
OSD must work with private landowners to ensure that development does not damage the
channel or fragile habitat areas within the TABZ.

The Open Space Division has been working with the COA Planning Department to
coordinate certain aspects of the East Gateway Plan Sector Development Plan with the
Bio-Zone RMP. For example, Singing Arrow Park, an adjacent archaeological site, and
other City-owned lands nearby could be incorporated into the OSD network to create
additional opportunities for parking and trailhead access into the Bio-Zone.

1.1.1.Bio-Zone Goals

1) Conserve and restore natural resources, wildlife, and environmental features,

2) Conserve and protect cultural resources;

3) Provide opportunities for outdoor education and low-impact recreation;

4) Enhance vegetative biodiversity habitat within disclimax (disturbed) areas and the
overall Bio-Zone.

5) Facilitate aguifer recharge and help filter storm water pollutants.

4 Tijeras Arroyo Bio-Zone Management Plan-Final Draft 2014



Figure 2. Ownership Categories
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1.1.2.Bio-Zone Objectives

Acquire more parcels within the Bio-Zone to incorporate into the City Major
Public Open Space network. Thisis crucial to allow fluid management of the land
as abio-zone.

Preserve remaining native vegetation communities;

Restore native vegetation in needed areas;

Improve wildlife habitat to ensure species protection;

Implement restoration measures, such as bio-swales, to reduce pollutants and
toxins washing in from adjacent devel opments and storm water conveyances,
Design and install appropriate improvements to City-owned Major Public Open
Space areas— provide boundary protection, trails, signs, and other improvements
that will enhance visitor experience while protecting vegetation and wildlife
habitat;

Enhance visitor access via designated trail-heads or parking areas,

Protect sensitive cultural resources and enhance environmental quality;

Preserve natural channel morphology;

Develop strategies to minimize erosion, re-vegetate disturbed areas, and protect
archaeological sites,

Provide interpretive and educational opportunities to help visitors of al ages
better understand natural systems, human use, and dynamic land management
strategies;

Encourage long-term stewardship of this site through Open Space V olunteer
programs to assist and enhance the management and protection of the natural and
cultural resources,

Provide routine patrols by the Open Space staff to inspect site and conditions and
to provide information and make contact with visitors and volunteers;

Provide visitor safety and resource protection with the collaboration of
Albuquerque Police Department (APD) Open Space officers,

1.1.3.Bio-Zone Improvements

Access. The Tijeras Arroyo currently has many “owners’ and access has been
characterized as both a destructive force and a very important aspect of recreation. Too
many areas are accessible by vehicle, resulting in problems such as off-road vehicle
trespass and illegal dumping. OSD will determine areas that are acceptable for pedestrian
access and where vehicular should be prohibited. Officia parking areas currently do not
exist. A few options do exist for future official parking areas. Possible future sites for
official parking areas include Singing Arrow Park, an area near afuture fire
station/commercial development (shared parking) southeast of the Juan Tabo Bridge at
the Tijeras Arroyo, and an area off Four Hills Road. As housing subdivisions are being
developed rapidly in the area, it will be critical to designate low-impact recreational use
through designated access points for nearby residents as well as parking areas for citizens
who drive to the area.
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Boundary protection. As acknowledged in the City of Albugquerque Mgor Public Open
Space Facility Plan, signs need to be posted to identify boundaries, access points and
regulations. Per a meeting with the Juan Tabo Hills LLC owners, boundary protection
began spring 2009 with the developer of Juan Tabo Hills by installing a gate and
temporary fencing along the arroyo Open Space boundary southeast of the Juan Tabo
Bridge. Once build-out completes, OSD will fence all COA OSD parcels. Areasto the
west near Eubank Blvd. need access control measures installed by the appropriate
owners. OSD will work with owners to accomplish this.

1.2. Bio-Zone Implementation (Report Section 9.1)

The following actions shall be implemented to reach the overall goals of thisRMP. If the
policies and implementation to safeguard the property are not followed, any potential
restoration work is likely to fail or even be reversed. These policies and actions will help
carry out existing City plans for this area, such as the The City of Albuquerque Major
Public Open Space Facility Plan and the Bernalillo Albuguergue Comprehensive Plan.

The two main considerations to safeguard the Bio-Zone are 1) to establish access control
and 2) to protect habitat and restoration areas. In order to safeguard the entire Bio-Zone
boundary, this plan, once officially adopted, will act as a document designating the area a
Biological Zone. Further protection measures should then be sought.

City Open Space Division should acquire, through purchase, donation or easement, the
most sensitive sitesto prohibit destruction through development. The plan prioritizes the
parcels for acquisition based on resource value and development pressure. Acquisition of
new MPOS lands may happen in a number of ways:

1) Fee simple transactions (purchase)

2) Transfer of development rights for plats not yet developed

3) Private donations

4) Conservation easements

5) Land swaps with other agencies

To protect the arroyo from erosion, the Open Space Division (OSD) should attempt to
acquire the entire active channel. At aminimum, Open Space should work with private
landowners interested in developing parcelsin and around the TABZ to establish
protection and conservation measures.

| mplementation shall focus on three main areas of concern:

e Thefirst isdrainage, which isincreasing in importance as residential development
continues to surround the arroyo. Coordination with AMAFCA, Berndlillo
County and private land owners will be essential to successfully manage drainage
and mitigate release of pollutants and contaminants.

e Second, the persistent illegal motorized vehicle recreational activity in the arroyo
threatens to further degrade habitat and vegetation and disturb and displace

Tijeras Arroyo Bio-Zone Management Plan-Final Draft 2014 7



wildlife as well as destabilize the slopes. Access control is critical to preserving
the study area and to successfully restore the degraded land. Fencing and signing
the entire boundary is critical and must be implemented. OSD will work with
surrounding owners to accomplish this.

e Third, after the property boundary is protected and accessis limited to only
pedestrians, volunteer involvement to start implementing restoration strategies (as
outlined in section 8.2) will be needed. Ongoing habitat restoration and other
projects along with monitoring will be crucial to achieving success the goals and
objectives outlined in this RMP.

Cultural resource protection is also one of the goals and objectives for thisRMP. No
specific sites shall be disclosed to the public except on guided interpretive tours only. The
protection of these sitesis crucial to their survival and significance of human history in
the area. Archaeological clearances must be implemented by the OSD prior to any and

all restoration and trail work within the City-owned Bio-Zone areas.

1.2.1.Environmental Education and Interpretation (Report Section 9.2)

Educational and interpretive themes will need to be devel oped or existing programs used
by City staff. Due to current OS staffing, guided hikes may be conducted by trained
volunteers who are members of the TWV program under the Community Interpreters of
the Environment (CIOTE) volunteer program. There may also be opportunitiesto
collaborate with other interested groups or organizations that are interested to help in
interpretive tours.

1.2.2. Trail Improvements (Report Section 9.3)

City staff will attempt to have a minimum of two volunteer trail projects each year. Most
trail work at TABZ will involve new trail construction and the rerouting or closure of
socid trails. Improvements may also consist of enhancing drainage within the trail
system. Berm removal and drain dips are two ways of increasing the effectiveness of
keeping water off the trails, thus slowing erosion of the trail. Rerouting steep sections of
existing trails will need to be considered; new trail construction shall follow hillside
contours. These improvements should mitigate erosion and provide a safe, fun, and
sustainable trail system.

1.2.3.Parking Area (Report Section 9.4)

The proposed parking ot near the Juan Tabo Bridge will depend on the timing of the
Juan Tabo Hills subdivision build-out. This build-out, which is to include a City- owned
fire station, may take several years. When the parking areais constructed, the OSD will
install appropriate signage near the trailhead and parking area. Other parking areas shall
be considered for future development when and if the City can acquire more land within
the Bio-Zone. Otherwise, coordination with private land owners and other agencies who
own land within the Bio-Zone could provide accessibility to people who want to park and
recreate throughout the TABZ.

8 Tijeras Arroyo Bio-Zone Management Plan-Final Draft 2014



Table 1. Implementation Table

Proj ect Description and/or Justification Lead Agency

Drainage Various drainage improvements as needed to AMAFCA

Management and support the arroyo's main function. Monitoring of

Improvements drainage outlets to ensure continued land health.

Access Control Location and installation of property fencing, COA Parks and Recreation,

L ocation of trailheads and parking areas, locating
and installing regulatory signage to protect the land
fromillegal activity.

Open Space Division

Land Restoration and
Remediation

Restoration of wildlife habitat and land health to
parcels that the City owns or is considering
accepting as Open Space. Includes erosion control,
trash cleanup, and re-vegetation.

TBD

Environmental

Planning and installation of interpretive signage at

COA Parks and Recreation,

Education and trailhead kiosks to increase awareness and promote | Open Space Division
Interpretation environmental stewardship of the Bio-zone.

Trail Building and Design and building of natural surfacetrails for COA Parks and Recreation,
Maintenance passive recreation. Open Space Division

Community Inclusion

Recruitment of volunteers from the neighborhood
for Trailwatch and maintenance in order to promote
"eyes on Open Space," community stewardship and
education, and support access control and land
remediation efforts.

COA Parks and Recreation,
Open Space Division

Other Facility
Improvements

Location and installation of restrooms and shade
structures where desirable.

COA Parks and Recreation,
Open Space Division
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Figure 3. Flood Zones
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Flood Zones, Map 2
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2. PLAN INTRODUCTION AND PURPOSE

The Tijeras Arroyo Biological Zone Resource Management Plan (RMP) is aworking
document that provides guidance for management and use of this site. The primary goal
of the plan is to outline measures that will aid in the conservation of the natural and
cultural resources and to identify opportunities for public recreation.

3. PROPERTY DESCRIPTION & EXISTING CONDITIONS

The Plan areais|ocated within approximately 50 acres adjacent to and within Tijeras
Canyon and Tijeras Arroyo for approximately 3.7 miles from the Carfiuel Interstate-40
interchange westward to the boundary of Kirtland Air Force Base in southeast
Albuquerque, Bernalillo County, New Mexico (Figure 1). This location appears on the
Tijeras, New Mexico U.S. Geologica Survey 7.5 minute quadrangle map.

Development within the Tijeras Arroyo area has increased over recent years, resulting in
further impacts to already restricted wildlife populations and further loss of connectivity
between important mountain and lowland resources. Urban infrastructure and
development result in wildlife habitat loss, increased abundance of domestic predators
(dogs and cats) , and loss of vegetative cover—all barriers to the movement of local
wildlife. Thisresultsin increased population fragmentation, generalist speciesinvasions,
and reduced genetic diversity within plant and animal populations?.

The human population is projected to increase aong the study corridor during the next 20
years3, which will likely result in further loss of habitat and connectivity if effective and
permanent measures are not implemented.

2 Jaeger and Fahrig 2004, Marvier et a. 2004, Trombulak and Frissell 2000, Evink et al. 1996, Bennett
1991, Saunders and Hobbs 1991, Harris 1984, Adams and Geis 1983, Oxley et a. 1974.
% Bureau of Business and Economic Research 2008.
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1. Looking east from Juan Tabo Bridge of the TABZ. Thisisthe central
section of the area.

3.1. Topography

Topographic relief within the site begins at 5,700 feet at the east end and declinesto
5,380 feet at the west end. Overall, the TABZ is not steep within the arroyo but tends to
have steep and rocky side slopes at the eastern end of the zone. The western end of the
Bio-Zone has steep sections leading up to housing developments, with little or no rock
outcrops. See the topographic map (Figure 4).

2. Topography shows a steep and rocky eastern end of the zone (left) and aless rocky but steep
section aong the western end of the property (right).
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3.2. Soils

Area soils consist of various loams, sands, rock outcrops, and gravels (See Figure 5. Soils
Map). Soil mapping units that most commonly occur within the study area are (NRCS
web soils survey 2008):

(BKD) Bluepoint-K okan association, hilly

(Te) Tesgo-Millett stony sandy |loam

(ROF) Rock outcrop-Orthids complex, 40 to 80 percent slopes
(EmB) Embudo gravelly fine sandy loam, 0 to 5 percent slopes
(EtC) Embudo-Tijeras complex, 0-9 percent slopes

(MWA) Madurez-Wink Association, gentle slopes

(WeB) Wink-Embudo Complex, 0-5 percent slopes

(TgB) Tijeras gravelly fine sandy loam, 1 to 5 percent slopes
(Cu) Cut and fill land

(GA) Gilafine sandy loam

The Tijeras Arroyo Biological Zone consists of multiple soil series, each are briefly
described in this section.

3.2.1.Bluepoint-Kokan Association, hilly (BKD)

The Bluepoint-K okan association is 50 percent Bluepoint loamy fine sand and 40 percent
Kokan gravelly sand. The gently rolling Bluepoint soil is on alluvia fans between
gravelly ridges of the hilly to steep Kokan soil. This series consists of deep, somewhat
excessively drained soils that formed in sandy alluvial and Aeolian sediments on aluvial
fans and terraces. The soil is dlightly calcareous and mildly to moderately alkaline.
Runoff tends to be slow and water erosion is moderate to severe. This soil association is
beneficial for range, watershed, wildlife habitat, recreation, and community
development.# This soil occurs along the western and central sections of the Bio-Zone's
north slope of the Tijeras Arroyo.

3.2.2.Tesajo-Millett Stony Sandy Loam (Te)

The Tesgjo series is associated by Tesgjo-Millett stony sandy loam soil (Te) within the
management plan area. The Te soil derives from decomposed granite rock and settles as
aluvial fans on slopes ranging between 3 and 20 percent. The Te soil typically existsin
elevations from 6,000 to 7,000 feet. This soil receives an average annual precipitation of
10 to 14 inches and averages 145 to 185 frost free days per year. Water runoff is medium
and erosion susceptibility ismoderate.> The eastern section of the Bio-Zone is made of
nearly 100 percent Te soils with the exception of the large rock outcrops that occur on the
sides of the arroyo.

“ Bernalillo County Soil Survey, Leroy W. Hacker of the Soil Conservation Service in Cooperation with
New Mexico Agricultural Experiment Station.1977. 38-39
® 1bid, 38-39.
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3.2.3.Rock outcrop-Orthids complex (ROF)

The Pino seriesis associated by Rock outcrop-Orthids complex (ROF) with slopes of 40
to 80 percent and elevation ranges from 6,000 to 8,000 feet. The ROF complex consists
of moderately deep and well drained soils which formed out of material weathered from
limestone and shale on the ridges and sides of mountains. Rock outcrops occur where
limestone, schist, gneiss, or granite has been exposed through geomorphic processes like
uplift, faulting, wind and water erosion. The average annual precipitation is 16 to 20
inches and has 80 to 110 frost-free days. Runoff is extremely rapid due to the steep
slopes and the susceptibility for soil erosion due to water and wind is moderate to high.
This soil isagood use for watershed, low-impact recreation, and wildlife habitat.6 The
eastern section of the Bio-Zone boundary is dominated by steep slopes and large rock
outcrops on either side of the arroyo.

3.2.4.Embudo Gravelly Fine Sandy Loam (EmB)

The Embudo Series consisting of Embudo gravelly fine sandy loam (EmB) and Embudo-
Tijeras complex (EtC) are deep, well drained soils that formed in aluvium derived from
decomposed granitic rocks on old alluvial fans. The Embudo Seriesis closely associated
with the Tijeras and Wink soil series. Thisincludes the following soilsin the plan area:
Madurez-Wink Association (MWA), Wink-Embudo Complex (WeB), and the
Tijerasgravelly fine sandy loam (TgB). Overall, these soils represent a surface layer of
fine sandy loam about 4 inches thick. Below thislayer is about 16 inches of gravelly
sandy loam. Below thisdepth is stratified gravelly loamy coarse sand to approximately
60 inches deep. These soils are moderately alkaline and very permeable. The Tijeras
Arroyo consists primarily of the Embudo, Madurez, and Wink soil series. These soils are
suitable for use as range, watershed, wildlife habitat, and community development.”

EmB soils can be found on the southern sides of the Tijeras Arroyo within the central to
western sections of the Plan area. WeB soil isfound at the western tip of the Bio-Zone,
while MWA is close to the boundary but not within the actual Bio-Zone boundary. These
three soils are all related and essentially composed of similar material associated with
sandy arroyo beds.

3.2.5. Cut-and-Fill Land (Cu)

Cut and Fill Land (Cu) is made up of sandy loam and very gravelly sands that have been
mixed by filling for residential, industrial, and business developments. Cu usually
consists of Bluepoint, Kokan, and Wink soils. This soil is permeable and runoff is slow
to very rapid (depending on slope) while the hazard of erosion is slight to severe. This
soil isused primarily for community development and watershed.8 This soil is mapped

®1bid, 1977. 31-34.

" Bernalillo County Soil Survey, Leroy W. Hacker of the Soil Conservation Service in Cooperation with
New Mexico Agricultural Experiment Station, 1977. 17-18, 43-44.

® lbid, 1977. 17.
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within an extremely disturbed section of the Bio-Zone boundary along the western north-
slope. Most likely, developers and contractors building new construction near Eubank
and the arroyo spread cut- and-fill sandy soil into this area. This soil aso could have been
deposited when the area was used as a City landfill.

3.2.6.Gila Fine Sandy Loam (GA)

The last soil serieswithin the plan areais the Gila Series and comprises most of the Plan
area. The Gila Series are deep, well drained soils that formed in recent aluvium on the
flood plains along the Rio Grande and Rio Puerco. Slopes are not steep, only sloping
from 0 to 2 percent. The GA has a5 to 15 percent gravel structure and a surface layer
that differsin texture. Stream-washed sand and gravel are in the channels. Runoff is
slow and flooding is a hazard, while water erosion is moderate. This soil istypically used
for wildlife habitat, community development, and watershed.® This soil residesin the
central section and makes up most of the arroyo to the western lower elevations of the
Bio-Zone area. Specifically, the Gilafine sandy loam (GA) makes up most of the soil
within the arroyo bed.

3.2.7.Precipitation

Albuquerque, New Mexico receives approximately 8.7 inches of precipitation annually
(reading taken at the Albuquerque Sunport), mostly occurring from July through October.
Average maximum high temperatures reach approximately 70 degrees Fahrenheit (F).
Average minimum low temperatures approach 43 degrees Fahrenheit (F). The average
annua maximum temperature at the nearby Tijeras Ranger Station is 66.4 degrees
Fahrenheit (F). The average low in January is 15.3 degrees F and the average high in
July is 88 degreesF. Annual average precipitation is approximately 15.31 inches per
year, with approximately 13.8 inches of snow contributing to the precipitation level (New
Mexico Climate Summaries 2008). Data from the National Weather Service conclude
that the area around the TABZ typically receives 14 inches of precipitation, of which
snow fall isrecorded as aliquid measure. Rainfall is usually in the form of short, intense
summer rains. (See precipitation map, Figure 6)

91bid, 1977. 19.
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3.3. Geology

The lower elevations within the western section of the TABZ consist of aluvium deposits
and some cut-and-fill deposits. The alluvium deposits are the result of past and present
erosional processes of the Sandia Mountains. Several arroyos have deposited this alluvial
material on the lower portions of the property. The higher elevations to the east are
characterized by steep-sided, boulder-strewn slopes with granite outcrops. The geologic
record shows the type of rock and other material and the time period when the formations
occurred. The geologic record for the plan area represents two significant occurrences.
The eastern section of the Bio-Zone boundary consists of Middle Proterozoic plutonic
rocks that are from New Mexico's earliest formations, symbolized asYp. TheYpis
roughly 1.6 billion years old from the Precambrian era and Proterozoic period. The
western section is categorized as Piedmont alluvial deposits and is much more recent in
the geologic timeline than the Y p formation. These are from the Zenozoic era and upper
to middle Quaternary period (approximately 10,000-20,000 years ago (See the geologic
map, Figure 7).

3.4. Hydrology

The Tijeras Arroyo Biological Zoneis dominated by the Tijeras Arroyo, also known as
Tijeras Creek. Thisisthe main waterway for most of the snow melt and rain flows from
Tijeras Canyon and portions of the East Mountains. The Tijeras Arroyo is one of the
largest arroyos in the Albuquerque area. The arroyo drains over 77 square miles of land
in the East Mountains and percolates a significant amount of water back into the aquifer.
The Tijeras Creek isaperennia stream with surface flows east of Four Hills Blvd.
transitioning into subsurface flows at the Four Hills Fault. There are three main
hydrologic issuesin this Plan area.
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The foremost hydrologic issue is flash flooding. Without warning, flash floods can
inundate the area at extremely high rates of speed with large amounts of water. Thisissue
isimportant when determining what portions of the Bio-Zone should be acquired as
Major Public Open Space and what areas could be developed. Areas with the potential to
flood should be considered for acquisition as MPOS. Future and potential acquisitionis
detailed in section 6.1 and 8.1.

The second hydrol ogic issue involves surface water runoff from surrounding
developments and storm drains. Recommendations to reduce the contamination of
pollutants within the arroyo are outlined in section 8.2.

Third, future trail development and the use of existing trails should be evaluated with the
goa of minimizing soil erosion caused by water runoff. All trails should follow
“sustainable’ guidelines when being planned, constructed, and maintained. (See section
6.3.)

Two documented springs occur along the Tijeras Canyon (Tijeras, New Mexico U.S.
Geological Survey 7.5 minute quadrangle map). Thefirst appearsto originate at the toe
of the north slope of Tijeras Canyon just above Tijeras Creek. There does not appear to
be surface discharge associated with it, but a stand of salt cedar occurs there most likely
due to subsurface flows or seepage. The second spring appears to be located at the base
of the north slope of the canyon just above a dam that has been constructed within the
channel of Tijeras Creek.

A third spring located within the study area has not been documented. It was located
during a previous survey of the Tijeras Canyon area. This spring occursin an unnamed
side canyon just south of Tijeras Canyon Frontage Road where surface water was present
both in 2007 and 2008. It appears to be an important waterhole for wildlife and is located
near a documented wildlife crossing point.10 Please see the Wetlands section under 3.4
Plant Communities for more information.

3.5. Plant Communities

Six vegetation types occur within the study area (Vegetation Map, Figure 8) including!t:
Arroyo Riparian;

Desert Grassland,

Lower Montane Scrub;

Juniper Savanna;

Lower Montane Riparian Forest; and

10 Marron and Associates, Inc. 2007
1 Dick-Peddie. 1993
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3.5.1.Lower Coniferous/Mixed Woodland

In addition to these natural climax plant communities, several disturbed areas are present
that support exotic invasive or weed species. Field surveys were combined with data from
previous surveys of both Tijeras Canyon and Kirtland Air Force Base to identify atotal 152
vascular plant species representing 45 families that occur in the area (Appendix B).

The study area drops from the foothills of the Sandia Mountains onto a broad bajada that
slopes downward toward the Rio Grande Valley. The eastern half of the study areais
dominated by woodlands, riparian forest, and scrubland and the western portion supports
principally arroyo grassland species. The dominant topographic feature located within the
study areaisthe Tijeras Arroyo. Distinct changes in vegetation occur along the length of
this drainage from the foothillsinto the grassland. East of Four Hills Boulevard, the
arroyo becomes a creek environment dominated by lower Montane Riparian Forest. The
western portion near Four-Hills Boulevard has a gentle grade with a distinct active
channel and broad floodplain which carry surface flows during flood events.

3.5.2. Arroyo Riparian

Arroyo Riparian vegetation occupies drainages that flow occasionally. These flows,
though infrequent, can be substantial, which results in scouring the drainage bottom. The
ephemeral availability of surface water within arroyos is usually insufficient to support
wetland vegetation. However, distinct plant communities composed of perennial shrubs
and annual species favor these arroyo habitats. Common plant species inhabiting
Albuquerque area arroyos are rubber rabbitbrush (Ericameria nauseosa), which lines
ephemeral waterways from their upland sources to the grassland habitats; Apache plume
(Fallugia paradoxa), skunkbush sumac (Rhus trilobata), and brickellbush (Brickellia

sp.).

Because of scouring, vegetative cover within channels is often |ess than one percent.
Nearly all of this cover comes from annual species that quickly establish, mature, and
seed before they are swept away by seasonal flows. Some of the most common
herbaceous species observed within active arroyo channels in the Albuquerque area
include hoary aster (Machaerantha canescens), cheet grass (Bromus tectorum),
roughseed clammyweed (Polanisia dodecandra), annual sunflower (Helianthus annuus),
Russian thistle (Salsola tragus) commonly known as tumble weed, and cocklebur
(Xanthium strumarium).

3.5.3.Upper Arroyo Riparian - Active Channel

Tijeras Canyon isfed by a number of small, narrow, steeply graded arroyos that drain
into the canyon from the south. They are lined by rubber rabbitbrush, Apache plume, and
brickellbush. Skunkbush sumac occurs where rocky substrata line the arroyo banks.
Active arroyo channels support predominantly cheet grass, roughseed clammyweed, and
hoary aster. Thiscommunity typeis classified by Dick-Peddie (1993) as the Arroyo
Riparian Apache plume Series. It occurs east of Four Hills Boulevard generally above
5,600 feet in elevation.
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3.5.4.Lower Arroyo Riparian Active Channel

The portions of Tijeras Arroyo west of Four Hills Road are characterized by an incised
channel flanked by a broad floodplain. The active channel islined by rubber rabbitbrush
and occasionally four-wing saltbush (Atriplex canescens). Apache plume occursin some
areas, but isfar less abundant than in the upper channel habitats. The actual channel
bottom supports hoary aster, cheet grass, annua sunflower, Russian thistle, and patches
of cocklebur inlow spots. Siberian elms (UImus pumila) and tree-of-heaven (Ailanthus
altissima) occur occasionally.

3.5.5.Arroyo Riparian Floodplain

Large portions of the west end of the study area are dominated by Arroyo Riparian
Floodplain vegetation. This flat floodplain environment is generaly dry, but is
occasionally subject to storm water surges that overtop the bank of the active channel.
The soils within this habitat are finer than the active channel, and the dominant
vegetation consists of a shrub community. The most common species located within this
habitat is four-wing saltbush. Rubber rabbitbrush is also common in the areas adjacent to
the active channel.

Broom snakeweed (Gutierrezia sarothrae), along with grasses such as alkali sacaton
(Sporobolus airoides) and purple threeawn (Aristida purpurea) are also present. Dick-
Peddie recognizes this community type as the Arroyo Riparian Desert Shrub Series
usually dominated by saltbush, rubber rabbitbrush and greasewood (Sarcobatus
vermiculatus). Much of thisfloodplain is affected by scouring and vehicle impacts.
Consequently a variety of weedy species such as Russian thistle, and summer cypress
(Kochia scoparia) are present.

3.5.6.Desert Grassland

Desert Grassland is a complex vegetation type that many investigators believe represents
atransitional community forming the ecotonal boundary between the desert vegetation of
dry lowlands and plains grassland vegetation. Many authors believe that Desert Grassland
isaproduct or recent degradation of grassland habitats that favored the establishment of
desert speciesin areas that were all previously grassland. Whether transitional or
successional, the existing Desert Grassland communities that cover large portions of New
Mexico provide important habitat for wildlife.

Desert Grassland dominates the sandy mesa top habitats above the Tijeras Arroyo
drainage within the western half of the project area. Species composition varies
depending upon aspect, slope, and level of disturbance. The general species composition
of the Desert Grassland community within the study area fits the Shrub-Black Grama
Series of the vegetation type recognized by Dick-Peddie (1993). The dominant indicator
of Desert Grassland is black grama (Boutel oua eriopoda), which is present over much of
mesa tops and slopes west of Four Hills Boulevard. Studies of this community at nearby
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Sandia National Laboratory!2 found that in some areas black grama formed almost mono-
specific stands where it accounted for nearly 62 percent of the foliar coverage in the
entire vegetative community.

The dominant associate species within this community type on undisturbed slopes and
mesa tops at the study area are blue grama (Bouteloua gracilis), threadleaf snakeweed
(Gutierrezia microcephala), galleta grass (Pleuraphis jamesii), spike dropseed
(Sporobolus contractus), sand dropseed (Sporobolus cryptandrus), four-wing saltbush
and sand sage (Artemisia filifolia). Prickly pear (Opuntia phaeacantha) and small
soapweed yucca (Yucca glauca) are also common in the area. The steep slopes along the
north side of Tijeras Canyon support variations of the Desert Grassland community.
These slopes appear to have been disturbed, most likely by adjacent development, and are
often covered by coarse soils, gravel, and rock.

In addition to black grama, shrubby species such as four-wing saltbush appear aong the
toe of the slopes with galleta, small soapweed yucca, Russian thistle, summer cypress,
winterfat (Krascheninnikovia lanata), and snakeweed are present. Associated species
included prickly pear, rubber rabbitbrush, purple three-awn, lacy tansy aster
(Machaeranthera pinnatifida), threadleaf groundsel (Senecio flaccidus), Torrey joint fir
(Ephedratorreyana), and cheet grass.

3.5.7.Lower Montane Riparian

Montane Riparian V egetation often occursin the form of a closed canopy forest and is
generally associated with permanent or intermittent waterways. Within the study area
boundaries, Montane Riparian V egetation occurs east of Four Hills Boulevard above
5,600 feet in elevation.

The riparian zone along the Tijeras Creek from near the Carfiuel 1-40 Interchange west to
approximately 1,000 feet east of Four Hills Boulevard is dominated by mature
cottonwood trees (Populus deltoides ssp. wislizeni) and pockets of coyote willow (Salix
exigua) that form a scrub-shrub zone along the edge of the waterway. In some areas,
invasive Siberian elms form local pockets of woodland. In addition, there are also
pockets of salt cedar (Tamarix chinensis) and Russian olive (Elaeagnus angustifolia)
present.

Secondary species found along the waterway include California brickellbush (Brickellia
californica), Canadarye (Elymus canadensis), and Japanese brome (Bromus japonicus).
Thin bands of obligate wetland vegetation line the edge of the waterway from Carfiuel
westward to approximately the 5,600 foot el evation contour level. The dominant wetland
plant present within this community is watercress (Rorippa nasturtium-aquaticum). The
edges of this portion of the creek often support bands of coyote willow and other wetland
species such as Baltic rush (Juncus balticus), sedges (Carex sp.) and hydrophytic grasses.

2 Marron and Associates, 2003

Tijeras Arroyo Bio-Zone Management Plan-Final Draft 2014 27



The presence of watercress, obligate aguatic species, suggests that surface water is
present for protracted periods. Field observations from this study and othersin the area
indicate that surface water is present throughout the winter and into the spring growing
season. Although exotic species are present within this riparian zone, much of the habitat
is dominated by cottonwood trees, which provide important wildlife habitat.

Enclaves of riparian vegetation also occur at springs and seeps located above the Tijeras
Arroyo. Loca U.S. Geological Survey mapsidentify two springs located near to the
study area (see Wildlife Habitats Map, Figure 9). One of these no longer dischargesto
the surface but associated wet soils support riparian vegetation such as cottonwood trees
and salt cedar. An active spring located just north of the study area occursin aside
canyon that drains down into Tijeras Canyon. Furthermore, this wetland supports a
perennial assemblage of obligate wetland vegetation and provides water to wildlife.

3.5.8.Lower Montane Scrub

Montane scrub vegetation often forms in areas where less moisture is available than at the
surrounding vegetation zones and is often located just below woodland zones. Within the
study area, this zone is generally found on slopes where woodland savanna drops into
Tijeras Canyon. It also occurs on the side slopes above nearby tributary canyons. These
steep, often rocky slopes, support vegetation such as wavy-leaf oak (Quercus undulata),
shrub live oak (Quercusturbinella), Apache plume, sand sage, skunkbush sumac, cane
cholla (Opuntia imbricata), black grama, broom snakeweed, and California brickellbush.
Montane scrub vegetation also dominates boulder fields, rock outcrops, and cliff faces
along the Tijeras Arroyo.

The Montane scrub zone is defined from the Montane Riparian V egetation that occurs
lower in elevation, but forms a transition area with the Lower Coniferous/Mixed
Woodland V egetation that occurs slightly higher. This transition area often supports
Apache plume and shrub live oak intermixed with one-seed juniper (Juniperus
monosperma) and herbaceous species more often associated with savanna or woodland
habitats.

3.5.9.Juniper Savanna

Juniper Savanna like Desert Grassland is considered a transitional community. In New
Mexico, Juniper Savanna occurs at the ecotone between woodlands and grasslands. This
zone is characterized by athinning of tree density and an increase in grass cover.
Savanna occurs where there are fewer than 320 trees per hectare!3. Within New Mexico,
junipers most often persist at the lower fringe of the woodland zone. Consequently the
most common savanna condition in New Mexico is Juniper Savanna. If conditions are
suitable, this zone can be quite extensive. The effect is a grassland-type situation with a
mosaic of trees scattered throughout.

'3 Dick-Peddie, 1993
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Within the study area the dominant savannatreeisone-seed juniper. Itisprimarily
confined to the areas east of Four Hills Boulevard in areas where the more densely
vegetated lower Coniferous/Mixed Woodland opens onto flat-to- gently-sloping benches
with thinly scattered junipers growing among grasses such as black grama, blue grama,
purple three awn and shrubby species such as winterfat and cane cholla. These small
pockets of Savanna occur at the transition from Coniferous/Mixed Woodland into lower
Montane Scrub zones.

A small band of one-seed juniper occurs along the southwestern boundary of the study
area bordering the Kirtland Air Force Base fence line. Common associate species such as
galleta, purple three awn, tory ephedra, and fluff grass (Erioneuron pulchellum) occur
there. Normally these enclaves would be too small to mention, but within the
surrounding Desert Grassland biome, they form a distinct and unigue vegetative group.

3.5.10. Lower Coniferous/Mixed Woodland

Generally Coniferous Woodland in New Mexico is defined by the presence of junipers
and pines, while Mixed Woodland usually consists of mixtures of Pifion-Juniper and
Gambel’s oak. Coniferous Woodland is normally found on the lower, drier boundary of
woodland vegetation types, located just above grassland and savannaregimesin
elevation.

On the upper, more mesic boundary of Coniferous Woodland, the density of trees
increases, often in excess of 600 trees per hectare. On the lower and drier aspects, fewer
than 400 trees per hectare would be found. Asthe density of trees decreases, the
proportion of grassesto trees usually increases. Inthelower elevations or drier aspects,
the proportion of grasses to trees increases such that the community can no longer be
considered woodland and is characterized as savanna.

Within the study area the woodland vegetation is dominated by one-seed juniper with
Pifion pine (Pinus edulis) represented by just afew individuals. The community in
Tijeras Canyon isintermixed with small oaks. Structurally, thiscommunity can be
classified as Coniferous/Mixed Woodland. Within the study area this community is
located principally on the higher elevation slopes above the Tijeras Arroyo. It occurs
primarily on north facing slopes, but is occasionally found on southern exposures.

3.5.11. Disclimax Vegetation (Weedy or Disturbed Conditions)

When conditions within a vegetative area are stable a distinct community will form.
Such stable plant communities are termed climax vegetation. The vegetation types
discussed above are considered climax communities. When stable communities are
disturbed the vegetative composition often shifts so that fast-growing and opportunistic
species, often referred to and considered as weeds, are favored. Many areas within the
study area have been disturbed such that the climax community was reduced or removed.
In some cases, such as areas adjacent to roadways, little or no vegetation cover remains.
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In other cases the vegetation cover is sporadic and consists of weedy species. These
areas support what is termed “ disclimax vegetation”.

Disclimax communities occur east of Four Hills Boulevard principally along roadways
that advanced into the woodland and scrub communities. Invasive species such as
Siberian elm, Russian olive, and salt cedar also occur at several locations adjacent to
Tijeras Creek. Within the western portions of the study area disclimax vegetation is more
common. The construction of housing, landfills, and gravel mining operations and off-
road vehicle use has resulted in the complete loss of natural vegetation in some areas.
Many areas are completely devoid of vegetation and others support weedy species such
as Russian thistle, summer cypress, broom snakeweed, or invasive trees such as Siberian
elm and tree-of-heaven. These areas provide an immediate opportunity for habitat
enhancement.

3.5.12. Wetlands

Wetlands are transitional areas located between terrestrial and agquatic systems that are
inundated or saturated by surface or groundwater at a frequency and duration sufficient to
support a prevalence of vegetation that is typically adapted for life in saturated soil
conditions and are defined by three essential characteristics: (1) hydrophytic vegetation,
(2) hydric soils, and (3) wetland hydrology!4.

Hydrophytic vegetation requires the presence of permanent or semi-permanent water, and
includes species such as cattails and water lilies. Hydric soils are flooded at |east during
the growing season long enough that anaerobic conditions develop. Wetland hydrology
refers to the availability of water. Wetlands require permanent or periodic inundation at
least during the growing season. Wetland hydrology is the key to development of viable
wetlands.

Three types of wetland hydrology exist within the study area (See Wetlands Map, Figure
10). The largest and most obvious wetland areas |ocated within the Bio-Zone Study area
are associated with seasonal flows of Tijeras Creek east of Four Hills Boulevard, which
supplies sufficient water necessary to maintain obligate wetland vegetation such as
coyote willow, watercress, and Baltic rush. Thiswater originates from snow-melt in the
nearby mountains as well as groundwater discharge from aong the bottom of Tijeras
Canyon. It forms anarrow fringe of riparian emergent and scrub-shrub wetland adjacent
to much of the length of Tijeras Creek east of Four Hills Boulevard (Table 2). In addition
to herbaceous and shrubby wetland indicator plants, the entire length of this portion of
Tijeras Creek islined with cottonwood trees, a facultative wetland species. The sum
effect isanarrow but cohesive riparian forest creating important habitat for local wildlife
aswell as migratory birds.

14 US Army Corps of Engineers, 1987
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The third type of potential wetland hydrology that occurs within the study area originates

with storm water surges during rain events. These ephemeral surface water flows can
carry large volumes. Although such events often scour the channel and remove
vegetation, they can also create low points were flows from lesser events collect. Such
areas may persist more than two weeks during the growing season and can lead to the

establishment of annual wetland species and small pockets of wetland within the channel.
Such habitats were observed just west of Four Hills Boulevard where a drop structure in

the channel bottom of Tijeras creek has created scoured pools. These areas represent

potential wetlands, but did not appear to meet wetland qualification requirements during
late winter of 2008.

Table 2. Wetland L ocations

NAME LOCATION

TijerasCreek | UTM Zone 13S E364095/N3880807 NAD 83
Spring #1 UTM Zone 13S E364603/N3880936 NAD 83
Spring #2 UTM Zone 13S E364095/N3880807 NAD 83
Spring #3 UTM Zone 13S E364483/N3881196 NAD 83

3. (From left) Tijeras Creek: Wetland Area
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3.6. Wildlife Communities

The primary resources determining wildlife movements through the study area are water,
forage or prey, and shelter. Secondary resources include winter ranges, breeding
territories, and migration routes. In many areas, primary resources are not located
adjacent to one another and daily movement isrequired to accessthem. Thisis
particularly true of larger mammals with higher resource requirements, where amile or
more may separate resources. Development and associated infrastructure such as
roadway's reduce access to these features Now, many animals must cross through
residential and industrial areas or over roadways to reach either primary or secondary
resources. The preservation of a corridor alowing unimpeded crossing would be
beneficial to all species utilizing the study area.

4. Horned Lizard and other reptiles inhabit the area.

Wildlife surveys of the study area were conducted during the late winter months when
winter resident birds and non-hibernating mammals were present or active. Additional
wildlife species are present during warmer months. Fifty-three vertebrates or their sign
were observed within the study area.

Previous surveys of Kirtland Air Force Base and Tijeras Canyon completed during recent
years were conducted during the growing season when other birds and mammals are
present and reptiles and amphibians are activels. Species lists from these studies were

> Marron 2007. Sullivan and Knight, 1992
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combined with the study arealist to provide information regarding the probable use of the
study area (Appendix D). In total 202 species observations have been documented in the
genera area.

Animals that occur within the study area and adjacent habitats include mule deer
(Odocoileus hemionus), black bear (Ursus americanus), raccoon (Procyon lotor), striped
skunk (Mephitis mephitis), coyote (Canis latrans), and an unidentified bat species.

Guano was found but no bat species could be identified. Desert cottontail (Sylvilagus
auduboni), black tailed jackrabbit (Lepus californicus), banner-tailed kangaroo rat
(Dipodomys spectabilis), Ord’ s kangaroo rat (Dipodomys merriami), and valley pocket
gopher (Thomomys bottae) are common within the western portions of the study area.
Rock squirrel (Spermophilus variegates) droppings and white-throated woodrat (Neotoma
albigula) nests were observed in the eastern portions of the study area.

Other mammals such as swift fox (Vulpes velox), Grey fox (Urocyon cinereoargenteus),
mountain lion (Felis concolor), and bobcat (Lynx rufus) most likely utilize the study area
but none were observed.

Birds are abundant throughout the study area. Mallards (Anas platyrhynchos) were
observed near Tijeras Creek and both green-winged teal (Anas crecca) and American
widgeon (Anas americana) were observed in asmall pond adjacent to the study areajust
west of Four Hills Boulevard. Cooper’s hawk (Accipiter cooperii), red-tailed hawk
(Buteo jamaicensis), apair of great-horned owls (Bubo virginianus) spotted towhee
(Pipilo maculatus), canyon towhee (Pipilo fuscus), hairy woodpecker (Picoides villosus),
ladder-back woodpecker (Picoides scalaris), and northern flicker (Colaptes auratus)
were observed in the riparian forest areas in the eastern half of the study area.

An American kestrel (Falco sparverius) was observed in the open shrubby areasin
Tijeras Canyon between Juan Tabo and Four Hills Boulevard. Eurasian collared dove
(Streptopelia decaocto), white-winged dove (Zenaida asiatica), mourning dove (Zenaida
macroura), and rock dove (Columba livia) as well as greater roadrunner (Geococcyx
californianus), scaled quail (Callipepla squamata) and loggerhead shrike (Lanius
ludovicianus) were observed west of Four Hills Boulevard. Horned larks (Eremophila
alpestris), western meadowlark (Sturnella neglecta), and scaled quail were observed on
the mesa above the arroyo near the southwestern corner of the study area.

The greatest diversity of wildlife occurs within the eastern portion of the study area east
of Four Hills Boulevard because of greater vegetation cover, access to water and food,
and habitat.
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3.6.1.Streams and Aquatic Environments

Active streams and other aquatic environments provide important habitat for both
vertebrate and invertebrate animals. Birds and mammals rely on waterways and agquatic
environments for water and many amphibians require water for reproduction. Tijeras
Creek east of Four Hills Boulevard sustains at |east seasonal flows that extend into the
growing season and bird breeding season. Within the channel of the creek there are slow
moving areas and pools that are suitable for use by amphibians. Currently fish do not
appear to occupy Tijeras Creek but there are historic accounts that the stream once
flowed on a near perennial basis and at that time supported fishes.

3.6.2.Forested Riparian Corridors

Riparian corridors develop around persistent flowing streams or rivers. These forest
environments provide important wildlife habitat. Many species are residents of riparian
forests and many more utilize them daily or during seasonal migrations. A well-
developed forested riparian corridor extends from the eastern boundary of the Bio-Zone
study area downstream to just east of Four Hills Boulevard.

3.6.3.Seeps and Springs

At least three springs occur within the study area. Two previously documented springs
occur near to the riparian corridor and supplement aquatic resources available there. The
third spring is surrounded by mixed woodland and scrub. It provides important habitat
for wildlife, particularly during dry times of the year when water is limited and
unavailablein other areas. Previous studies identified these areas as being particularly
important for mule deer, and numerous mule deer tracks were observed around them
during the dry season.

3.6.4.Boulder Fields

Boulder fields occur in the eastern portion of the study area and are primarily confined to
the south side of Tijeras Canyon. Rocky slopes that line the steep portions of the canyon
develop into fields of boulders on the gentler slopes above the canyon floor. These areas
provide suitable habitat for several bats in the rock crevices, perching habitat for birds,
and shelter for wood rat nests.

3.6.5.Cliffs and Rock Escarpments

Several large rock escarpments and cliff faces occur east of Four Hills Boulevard. One
large cliff face occurs along the south side of Tijeras Creek. This area provides important
habitat for bats and possibly nesting raptors. Bat droppings were observed in crevices at
this location and a pair of great horned owls were observed in this location as well.
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3.7. Wildlife Corridors, Trails, and Use Areas

3.7.1.Wildlife Corridors

Mule deer are widespread through the study area. Deer trails are common on the slopes
above the roadways, and mule deer are often involved in vehicle/wildlife impacts along I-
40 and the frontage road. Many of these animals move from the southern slopes of the
Sandia Mountains to the water sources availablein Tijeras Canyon. A crossing area of
particular importance was identified during previous work in the area, which indicated
that large mammal's such as mule deer cross 1-40 near an existing radiological facility
located on the south frontage road. Numerous deer trails occur within the study area on
the slopes both north and south of Tijeras Creek. These trails appear to form part of this
corridor of wildlife movement along the western base of the Sandia and Manzano
Mountains providing connectivity between these mountain chains.

Black bear occur in both the Sandia and Manzano mountains, and often are found in
Tijeras Canyon. Several black bear road kills were documented along 1-40 just east of
Carfiuel. Bear tracks were observed by OS staff adjacent to Tijeras Creek just east of the
Four Hills Boulevard Bridge. Black bears are generally not active during the winter
months when the field survey of the area was conducted, but are likely present during
warmer months.

Mountain lions occur both in the Sandia and Manzano mountains, and there are
documented observations of mountain lions along the interstate near the study area.
Mountain lion tracks were reported from within Carfiuel both on the north and south side
of Tijeras Creek in the fall of 2004, and mountain lions were recently observed along the
west face of the Manzano Mountains several miles south of the study area. Itislikely
that mountain lions utilize the eastern portions of the study area. A mountain lion and elk
were observed no more than amile east of the eastern section of the Bio-Zone. Bobcats
are known to occur throughout Tijeras Canyon and it is likely that bobcats move through
the eastern portions of the study area, east of Four Hills Boulevard.

Coyote are found throughout the study area, there were indications of east-west
movement of coyotes along the drainage of Tijeras Canyon. Many coyote tracks were
observed west of Four Hills Boulevard down to the southwestern boundary of the project
area at Kirtland Air Force Base. A coyote den was observed by Open Space staff with
fresh tracks and scat outside the den near the grove of Siberian elm within the arroyo
west of Four Hills Blvd.

3.7.2.Riparian Corridors

Many of the larger mammals discussed above are wide ranging and utilize corridors that
extend well outside of the riparian zone along Tijeras Creek. Many smaller mammals
spend much of their time within the riparian corridor. Defined wildlife trails flank
Tijeras Creek to the north and south. These indicate daily use of the area by small
mammals such as skunk and raccoon and occasional use by mule deer. The woodland
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that lines Tijeras Creek provides not only important foraging habitat, but also shelter for
movement adjacent to human use areas.

3.7.3.Water Holes

Waterholes are important for sustaining wildlife populations during the dry seasons.
Patterns of wildlife use during the warmer months appear to adjust to the availability of
water. The springs that occur along the interstate and Tijeras Creek west of Carfiuel are
likely important sources of water for areawildlife.

3.7.4.Roost Areas

Bird and bat roost areas occur throughout the study area. Rock outcrops, cliff faces, and
many of the tall treesin the eastern half of the study area provide roost habitat for birds.
Cliff faces and boulder fields in the eastern portion of the project area provide roost
habitat for bats. The Four Hills Boulevard and Juan Tabo Bridges also provide suitable
roost habitat for many species of bats. Additionally, a small stand of elm t