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SECTION I /

EXECUTIVE SUMMARY

Established to provide managed conservation for the
meadows and riparian areas associated with Pumphouse
Wash, the Pumphouse County Natural Area provides a
place where county residents and visitors alike can learn
about the unique wetlands and riparian areas that are
found in and around Flagstaff.

These high-elevation wetlands found north of the Mogollon
Rim and south of the San Francisco Peaks, form a linked
patchwork of reliable water resources and abundant forage
that sustains the region’s wildlife. The County’s long-term
protection plans for this precious resource will conserve the
area’s water resources and wildlife habitats as well as provide
for public enjoyment for present and future generations.

Map 1: Vicinity Map for the Pumphouse County Natural Area
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The policies set forth in the Kachina Village Area Plan recognizing the public’s desire to conserve wetlands and riparian areas
associated with the Pumphouse Wash system are realized in this
resource management and operations plan. This plan will guide
CCPR, its partners, and interested citizens in the management
and operation of this unique resource for future generations. As
such, CCPR will implement stewardship activities to ensure the
conservation of both natural and cultural resources. In addition,
this plan provides direction for visitor use, appropriate recreation,
and the realization of the area’s full potential as a location for enhanced environmental education and outreach.
Sections 2 & 3 of the plan provide the vision and guide plan
implementation of resource based management priorities. Sections 4 & 5 detail emerging issues for consideration and outline
Natural Area operations. Priority actions detailed following Sections 3-6 were developed through public participation and stakeholder involvement during plan development. These actions will
be implemented by CCPR to ensure that key issues are addressed
and facilities are developed in a timely manner, based on funding
availability following plan approval.
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Located three miles south of the City of Flagstaff, the Pumphouse
County Natural Area is situated in Coconino County in the community of Kachina Village, a residential community of approximately 2,500 residents. The Natural Area, which encompasses
125 acres, protects the riparian and wetland areas supported by
Pumphouse Wash and its associated springs. Conservation studies consistently recognize the Natural Area, which contributes to
the unique waters of Oak Creek and the Verde River system, as a
crucial resource in need of long-term protection. In 2000, CCPR
began accepting land donations to form the beginning of the Natural Area. Subsequently, in 2002, the voters of Coconino County
recognized these benefits by approving the Coconino Parks and
Open Space Sales Tax (CPOS), which has since provided capital
acquisition funds to purchase the remaining parcels to create the
three sites, Pumphouse Meadow, Pumphouse Wash, and Harrenburg Wash that comprise the current 125-acre Natural Area.
CCPR continues as the land manager and conservation steward
under the CPOS program to administer long-term initiatives that
focus on resource conservation management, appropriate outdoor recreation, and the future development of a regional environmental education facility.
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purposes only. It is not a legal description and should not be relied
upon until verified by the user.
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SECTION 2 / INTRODUCTION

B. GUIDING PRINCIPLES

A. PLAN VISION
The Pumphouse County Natural Area, one of two natural areas within the county’s eight-park system, is a non-fee park area open yearround to county residents and visitors. The county natural areas are owned and managed based on guidelines set forth in the Coconino
County Parks and Recreation Department’s “Organizational Master Plan”, which was adopted in 2009. As such, it is a zone of countyowned lands in which naturally significant resources require more intense management to protect against human impact. The County’s
natural areas are special management zones where conservation, habitat protection, watershed protection, and endangered species protection are the primary concerns. County natural areas are managed to include diverse passive recreational and educational opportunities
such as non-motorized, multi-use trails; wildlife viewing; outdoor education activities; and research. Because of the unique resources and
location with Kachina Village, the Natural Area offers increased opportunities to engage the public and provide for a range of outdoor
experiences.

Protect, preserve, and enhance the wetland and wildlife
habitat values of the Pumphouse Wash system and
provide for compatible recreation and educational uses.

• The County will strive to protect, maintain, and
restore the area’s fundamental hydrological and
ecological functions, including its vegetation, wildlife, 		
and channel morphology.
• The County will promote conservation and restoration 		
efforts for the Area’s cultural resources and work to 		
interpret the connections between rich ecological 		
resources and human activities.
• The County will provide for public access and low-		
impact outdoor recreational opportunities in the Natural
Area in a way that is compatible with resource protection.
• The County will encourage active citizen involvement in
the stewardship of the natural and cultural resources 		
found within the Natural Area.
• The County will seek out research partnerships and other
opportunities to better understand the Natural Area’s 		
native biodiversity, hydrology, and ecosystem functions.

• The County will pursue appropriate partnerships and 		
collaborate in the development of monitoring, restora-		
tion, and management plans for the Natural Area.
• The County will pursue opportunities that protect and 		
buffer the Natural Area’s ecosystem and scenic viewshed
with long-term land conservation and acquisition strategies.
• The County will pursue the appropriation of instream 		
flow water rights to protect the wetlands springs and 		
seeps that supply water resources to the Natural Area.
• The County will engage partners in developing a natural
science center adjacent to the Natural Area to provide
environmental education based on outdoor study of 		
wildlife, wetlands, and water resources.
• The County will oversee this plan with input from the 		
CCPR Management Team and review by the Parks and
Recreation Commission.
• The County will evaluate the Plan every five (5) years
to ensure that the management objectives and planned
actions are being implemented.

Photo 1: Wildlife viewing blind on Pinion Trail

1. Connecting to Nature

2. Community Stewardship

The over-arching vision for the Pumphouse County Natural Area
is to provide for the conservation of the wetlands and to support
the development of a community nature center. This center will be
a place to explore a broad array of environmental topics that will
work to connect people to the natural world through stewardship
activities and positive, interactive programs. It will optimize and
increase efforts by the county and other local groups to showcase
the Natural Area’s spring-fed wetlands and the important role
they play in the high-elevation, arid environment in Northern
Arizona. Our vision is two-fold: (1) highlight the region’s unique
wetland resource and wildlife habitat and (2) increase opportunities for residents and visitors—especially children and young
adults—to interact with nature.

The Natural Area’s location within Kachina Village makes it an
optimal setting to promote neighborhood stewardship. Whether
passing by car or on foot, the lands that make up the Natural Area
are woven into the community’s daily experience. Since it takes substantial community support to protect an urban wetland, involving
community members is an important step to conserve the area’s
natural and cultural values. We propose an inclusive stewardship
program that would ask people to participate in necessary activities
such as planting trees, pulling weeds, and monitoring water quality.

Connecting people to nature is one of the main objectives of the
county’s Coconino Parks and Open Space Program. At Pumphouse Wash, the land protection provided by the establishment of
the Natural Area provides the public with tangible nature experiences in close proximity to the largest population center in Northern Arizona. Such an environment offers unique opportunities to
build positive experiences and promote educational opportunities
through direct interactions with the outdoors.

8

This vision of connecting the community to nature is based on a
goal statement from the 2008 Kachina Village Area Plan “to protect, preserve, and enhance the wetland and wildlife habitat values of the Pumphouse Wash system and provide for compatible
recreation and educational uses.” This goal statement underlies
the objectives and recommended priority actions that combine
resource stewardship with public enjoyment and education.
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C. NATURAL AREA ZONE MANAGEMENT
2. Developed Zone

1. Resource Management Zones
To facilitate an integrated management approach for the distinct
resource areas, the Natural Area has been divided into distinct
“resource management zones.” This plan delineates four such
zones, described below, that will guide public use, facilities development, and long-term management to ensure that the public can
enjoy wildlife viewing activities and experiences, while protecting
those areas that are rich with opportunities for outstanding environmental education and research. The zones have been identified based on visitor use patterns, wildlife needs, and the presence
of significant vegetation or wetland values. Actions taken in each
zone will enhance resource protection, encourage appropriate visitor use, and guide future development. While Raymond County
Park is not technically part of the Natural Area, it is included as
the fourth “Developed Zone” to acknowledge its many amenities
for visitors and its popularity as a staging area for hikes, education, and research.

(1) Habitat Zone
This sensitive zone provides for specialized management of wildlife
habitats and wetland ecosystem functions. No development. No public
access except during structured visits under supervision of staff or other
authorized personnel.
(2) Buffer Zone
This zone provides for boundary management of potential incompatible uses such as encroaching structures and unauthorized trails. No
development. Low-impact public access only.
(3) Travel Zone
This zone allows for low-impact recreational amenities provide for
sightseeing, viewing wildlife, walking, biking, horseback riding, and
vehicular parking. High probability of viewing wildlife; medium contact with other visitors; low levels of recreational programming;
no night lighting; pervious surfaces only.

Map 2: Management Zones

Raymond County Park (RCP) is identified as the Developed Zone
to ensure appropriate resource management adjacent to the wetlands. Therefore, CCPR will consider the impacts to the Natural
Area when proposed changes are recommended for RCP to mitigate any unwanted impacts to the wetlands, wildlife and ecosystem functions of the Natural Area.

Consisting solely of Raymond County Park, this zone is not part
of the Natural Area. However, it is described here because it offers
developed facilities adjacent to Pumphouse Meadow that provide
support (such as paved parking areas and restrooms) for enhanced
public use and enjoyment of the Natural Area.

The Developed Zone is characterized by a high level of contact
with other visitors; moderate level of recreational programming;
good pedestrian/ADA access to wildlife viewing; utilities from
sustainable sources wherever possible; night lighting based on security needs. Impervious surfaces to accommodate intended uses
and are associated with stormwater management/storage as necessary to protect the adjacent wetland.

Photo 2: Raymond Park
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SECTION 3 / NATURAL

RESOURCES

A. NATURAL AREA SITE DESCRIPTIONS

The Natural Area is comprised of three distinct and
discontinuous wetland and riparian areas within Kachina
Village that are accessible by recreational trails—
(1) Pumphouse Meadow
(2) Pumphouse Wash
(3) Harrenburg Wash

Photo 3: Pumphouse County Natural Area in Kachina Village
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Pumphouse Meadow, this signature landscape, is a 66-acre springfed wetland. Its location between Kachina Boulevard and Tovar
Trail just west of Interstate 17 makes it a highly visible scenic
vista for both residents and travelers alike. As part of the northern
reach of the Verde River Watershed, this high-elevation wetland
is a rare landform in Arizona that provides exceptional habitat
for wildlife. The meadow also holds the historic pump house for
which the watershed is named, as well as O’Neil Spring, an historic source of water for Flagstaff lumber mills.

Harrenburg Wash, at the confluence with Pumphouse Wash, is a
16-acre site that once held a fishing pond and provides non-motorized trail access to the Coconino National Forest. Human use
and development have heavily impacted this site. In this location,
Harrenburg Wash becomes channelized, stabilized and confined
by its proximity to the Kachina Village Improvement District
(KVID) wastewater treatment facility. The flows are intermittent
and confined to a highly disturbed area that includes a dry pond
with a breached earthen dam. This plan will discuss the restoration to improve the wash’s wetland function and recreational
trails for public enjoyment.

Pumphouse Wash, a 38-acre site immediately downstream of
the meadow, has a different morphology entirely: it is a distinct
stream channel with adjacent wetland hydrology. Wooded slopes
on each side of the channel are part of the wash, as is a paved
county road, Ancient Trail. This part of the natural area has an
existing half-mile recreational trail with wildlife watching nodes
that include interpretative signs and two viewing blinds. Pumphouse Wash also contains an unauthorized, yet very popular,
sledding hill that will be discussed below as part of the Natural
Area Operations section.

Photo 4: Pumphouse Meadow

Photo 5 (top): Pumphouse Wash, Photo 6(bottom): Harrenburg Wash
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Map 3: Verde River Watershed

The high-elevation spring and wet meadow system that
contributes to the perennial flow of Pumphouse Wash
(through Kachina Village) is considered to be the headwaters
of Oak Creek, a protected perennial waterway and major
tributary to the Verde River.
1. Watershed Significance
The Natural Area is situated along the southern margin of the
Colorado Plateau physiographic province and within the Verde
River Basin. The high-elevation spring and wet meadow system that contributes to the perennial flow of Pumphouse Wash
(through Kachina Village) is considered to be the headwaters of
Oak Creek, a protected perennial waterway and major tributary
to the Verde River. Water quality and quantity in Oak Creek is of

concern to thousands of downstream residential and agricultural
users as well as millions of water customers in the metropolitan
Phoenix area who use Verde River supplies averaging 300,000
acre-feet annually. The wetlands of the Natural Area serve to filter
pollutants and regulate the stream flow of Oak Creek. In addition,
the watershed provides a reliable and accessible water resource for
the diverse wildlife species in northern Arizona.

Photo 7: Pumphouse Wash
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Bald eagles, bats, foxes, coyotes, and herds of bull and
cow elk all use sites within the Natural Area at some point
in their life cycles because of its diverse flora, fauna, and
the water oasis it provides in the heat of the summer.

Due to their location within a forested landscape, the wetlands
found within the Natural Area support forest wildlife populations
of plants, insects, snakes, birds, rodents, and amphibians, as well
as wetland-dependent species. From the woods around Kachina
Village, there are often sightings of migratory birds (including
shorebirds, songbirds, hummingbirds, swallows, hawks, and 22
species of ducks). Bald eagles, bats, foxes, coyotes, and herds of
bull and cow elk all use sites within the Natural Area at some
point in their life cycles because of its diverse flora, fauna, and the
water oasis it provides in the heat of the summer.

2. Unique Wetlands
The riparian and wet meadow areas that encompass the Pumphouse County Natural Area are considered a rare ecosystem type
in Arizona and throughout the Southwest. As high-elevation wetlands, they contribute to local, regional, and global biodiversity
by providing necessary habitat in the life cycles of 80 percent of
Arizona’s wildlife species. The 66-acre Pumphouse Meadow is
primarily fed by O’Neil Spring, situated in a draw just north of
the historic pump house, and Pipeline Spring, located in a

draw on the northwest side of the meadow. These two springs
provide the majority of the baseflow for the Pumphouse Meadow
watershed. In addition, the Tovar Springs, located in rock outcroppings between Tovar Trail and the I-17 right-of-way to the
northeast of the meadow, contribute to the unique wetlands.
These springs will be discussed in further detail below (see subsection on Water Rights).

The Arizona Game and Fish Department’s State Wildlife Action
Plan states that “riparian areas in the Southwest are crucial habitats for wildlife sustainability and often serve as wildlife movement
corridors within the landscape.” Riparian communities and aquatic
habitat make up less than 2 percent of the total land area in the arid
western United States, but are the most productive and ecologically diverse habitats. The role of riparian areas is disproportionate
to their size because of their many ecological functions that:

• Provide fish and wildlife habitat –
70% of all threatened and endangered vertebrate species
in Arizona depend on riparian areas
• Increase water storage and recharge for aquifers
• Reduce floodwater runoff
• Filter and retain upland sediment
• Reduce chemical inputs from uplands by immobilizing,
storing, and transforming waste
• Stabilize stream banks and the building-up of new stream
banks (see Arizona’s State Wildlife Action Plan: 2012 – 2022,
Page 48)

Figure 1: Wetland Functions
Photo 8: Elk in Pumphouse Meadow
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3. Surface Water Resources
within the Pumphouse Meadow and surface runoff from adjacent
paved roads, do not negatively impact water resources or native
vegetation. CCPR will enhance this monitoring to assess specific
impacts and develop mitigation strategies.

Protection efforts for the wetlands and wildlife require water resources of sufficient quantities and high quality. Because of the
statewide significance of the wetlands and riparian areas within
the Natural Area, this section details the key efforts underway by
the County to ensure long-term water resource protection through
several measures, including the appropriation of water rights.

In 2009, Coconino County, by way of the CCPR, filed a statement
of claim for instream flow rights with the Arizona Department of
Water Resources (ADWR) for surface water resources primarily
around Pumphouse Meadow. The purpose of this request was to
ensure the maintenance of instream flows derived from perennial
springs and seasonal surface runoff, which support the integrity
of the high-elevation wet meadow ecosystem and downstream
riparian area.

CCPR continues to implement water resource assessments and
monitoring protocols (Natural Channel Design, 2012) to quantify
the amount of surface water needed to support a healthy ecosystem and provide quality habitat. Additionally, CCPR is working
with other County departments and regional utilities to ensure
that existing utility easements, including an existing sewer line

Map 4: Surface Hydrology & Springs
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Photo 10 (below): O’Neill Spring from Payne Pond

Photos 11-12: Pumphouse Clean-up day

Unimpeded flows, provided by the instream flow rights,
will be allowed to directly contribute to the overall surface
water resources of the Pumphouse Meadow ecosystem.
Other water resources of note include the stock tank known as
Raymond Pond, which is situated on the southern edge of the
Pumphouse Meadow within Raymond County Park. The Auza
Family, who ran a sheep operation prior to the establishment of
the county park in the 1970s, constructed this tank prior to 1962.
Because this pond was constructed and put to beneficial use between 1919 and 1995, it is eligible for appropriation of surface
water rights through a statement of claim to ADWR. In 2009,
as part of resource management planning for the Natural Area,
a statement of claim was filed for 10.9 acre-feet on Raymond
Pond. CCPR will maintain the pond to receive and store surface
water primarily for fish and wildlife. During the reconstruction
of Raymond County Park in 2010, a floating bridge was installed
to increase public accessibility and enjoyment, supported by
funding from the Arizona Game and Fish Department Heritage
Grant. Future plans for Raymond Pond include the creation of a
Roundtail chub catch-and-release fishery through a coordinated
effort led by CCPR and supported by the Department of Water
Resources, the Arizona Game and Fish Department and the U.S.
Fish and Wildlife Service.

Priority Action for Water Resources

As part of another effort to provide for the maintenance of surface
hydrology where it is most beneficial, CCPR withdrew the county’s claim for stock pond rights on the Pipeline Pond (see map
4 page 18) in 2010. Reasons for this were two-fold: (1) Pipeline
Pond was created by the City of Flagstaff prior to 1919 and thus
was not eligible for statement of claim status with ADWR and (2)
it did not meet the requirements for the Stockpond Registration
Act because it was used for municipal uses purposes rather than
stock watering. CCPR will continue to manage water resources
in and around Pipeline pond for wetland and riparian benefits.
In the future, should the earthen dam be breached, CCPR will
not undertake repairs. Thus, unimpeded flows will be allowed to
directly contribute to the overall surface water resources of the
Pumphouse Meadow ecosystem.

• Secure funding to support on-going data collection,
monitoring, and future resource enhancement projects

• Complete the State of Arizona’s appropriation process for 		
instream flows that support the wetlands and riparian areas
throughout the Natural Area, which would result in a
certificate of water right
• Maintain the State of Arizona stock pond claim
for Raymond Pond
• Develop agreements with willing property owners
surrounding the Natural Area, which would provide for
the retention of water resources from springs, seeps, and
surface flows that contribute to the Pumphouse Wash and
the associated wetlands
• Coordinate with partner agencies, non-profits, and scientists
to implement monitoring protocols for the Natural Area that
have been prepared by Natural Channel Design, Inc. and the
Springs Stewardship Institute

• Develop interdepartmental collaborative approaches within
the County to address wetland protection and opportunities
for restoration
• Explore opportunities to collaborate on research studies 		
regarding wetland function, ground-surface water
connectivity, and the impact of groundwater pumping and 		
surface diversions on the wetland
• Coordinate with AGFD, KVID, key non-profits, and local 		
wetland specialists to write a plan to restore water resources
and wetland habitat (especially to improve ecological
functions at the confluence of Pumphouse Wash and
Harrenburg Wash)
• Develop a plan to annually monitor KVID sewer lines and
road outfall areas for wetland and riparian area contamination
in the Natural Area
• Coordinate with Coconino County Public Works on cinder 		
removal and the development of an improved cinder
catchment mechanism to protect the Natural Area
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Photo 13 (above): Riparian Workshop “Kids in the Woods” Program, US Forest Service
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4. Wetland Vegetation and Geomorphology

The overall goal and many objectives of this plan require
proactive stewardship for the conservation of native vegetation
and the management of non-native and noxious weed species
throughout the Natural Area. Support for proper wetland
function and wildlife habitat is dependent on diverse and
healthy vegetative communities that are resilient to both
natural and human-caused impacts.
Stewardship activities will include public outreach and facility developments, such as fencing, to prevent damage to wetland plant
species. In addition, trail development will only occur in areas
where negative impacts are minimized.
The vegetation found within the Natural Area consists of a mix
of native and non-native plants; native vegetation is comprised of
willows, grasses, cattails, sedges, rushes and forbs with scattered
Photo 14: Common Reed
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trees and shrubs in upland areas. Non-native plants are a significant management concern: species include Scotch thistle
(Onopordum acanthium), diffuse knapweed (Centaurea diffusa),
horehound (Marrubium vulgare), common reed (Phragmites australis), and reed canary grass (Phalaris arundinacea). Existing impacts that contribute to non-native seed dispersal include livestock
feed—even when certified weed-free, feed may still carry the seeds
of invasive species. Cinders and sand used by Coconino County

for wintertime road maintenance may also be a seed source for
invasive species (NCD, Inc. 2012). An earlier study from 2007
by students from Northern Arizona University also reported that
barn-yard grass, another non-native species, comprised 18% of
total vegetation composition and noted that the presence of this
species has an effect on total riparian species composition, as it
competes with the native sedges, rushes, and grasses for available
resources (NAU, 2007). Open water in Pumphouse Meadow and
Pumphouse Wash may favor non-native plants (especially Typha
sp.), allowing them to spread more rapidly and out-compete the
native sedges and rushes (NCD, 2012). Additionally, efforts are
ongoing to monitor for horehound, given its possible expansion
and the competition it creates for wetland resources. The NCD
assessment also evaluated the site for density and distribution of
vegetation in general and cattails in particular. An excerpt from
the report describes the current situation and the potential for
negative effects on wetland resources: “The population is currently not a threat but should be monitored for invasive growth
in the future, as cattails can spread very quickly. If rapid expansion is detected, treatment with an approved herbicide should be
considered. Mechanical removal of cattails is difficult due to the
rhizomatous nature of the rooting system” (NCD, 2012).

Photo 15: Knapweed

Common reed (Phragmites australis) is another invasive species
that establishes itself very quickly in wetland ecosystems and
may cause major changes to ecological function. For this reason
it is recommended that common reed be treated with herbicide as
soon as it is detected (NCD 2012).
In 2001-2002, CCPR and several conservation partners carried out
a riparian restoration project with funding from the Arizona Game
and Fish Department’s Heritage Grant. This project supported the
planting of native plant species along Pumphouse Wash downstream of the Kachina Trail Bridge, which was built in 1992.
Since that time, CCPR, partner agencies, and volunteers have
worked to control invasive plants using the following practices:
• Released Knapweed beetles to control the spread of
knapweed populations
• Conducted hand-pulling and cutting of Scotch thistle
on an annual basis
• Monitored for the presence and extent of horehound

Photo 16 (top): Scotch thistle, Photo 17 (bottom): Horehound
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5. Wildlife
To inform on-going management and address previously identified concerns, CCPR engaged Natural Channel Design, Inc. (NCD) to
conduct a wetland assessment that focused on potential impacts to the Pumphouse Meadow and Wash areas, including (1) head-cutting
to Pumphouse Meadow at the Kachina Bridge, (2) invasive plant species, and (3) sediment deposition from storm run-off. The resulting
plan, completed in April 2012, provides a description of existing conditions and provides a plan to monitor the head-cut and invasive
plant species noted above (NCD, Inc. 2012).

CCPR will continue to pursue wetland restoration
opportunities, regular monitoring, and mitigation strategies
to prevent the spread of invasive and noxious plants that
negatively affect the wetlands.
According to the summary recommendations made in the 2012
report, the head-cut in Pumphouse Meadow, just upstream of the
Kachina Bridge, should remain stable unless very high level water flows are reached. Moreover, the existing dense, rhizomatous
grasses that surround the channel just upstream of the bridge help
to keep the soil in place. In the same report, NCD also reported
the following observations:
• The current plant community is critical for the stability
of the head-cut.
• Changes in the plant community that lead to less dense
rooting patterns should be noted and tracked.
• Future noted movement of the head-cut may require a
grade stabilization structure to prevent advancement.
CCPR will continue to pursue wetland restoration opportunities, regular monitoring, and mitigation strategies to prevent
the spread of invasive and noxious plants that negatively affect
the wetlands. These efforts are dependent on ongoing and new
collaborative efforts within CCPR, our neighbors bordering the
Natural Area property, and partner agencies.

Priority Actions for Vegetation

The Natural Area was established to protect the spring-fed, highelevation riverine wetland: a rare and unique habitat type that is
of high resource value to a range of wildlife species. Given the
rarity of free-flowing streams and surface waters and the diverse
grassland and wetland plant species in the arid region of northern
Arizona, such an ecosystem is of particular significance. Because
wetlands provide necessary habitat at some point in the life cycle
of 80 percent of Arizona’s wildlife species, the value of the ecosystem functions they provide belies their often relatively small
area (CCPR, 2010). The wetlands and riparian areas found within
the Natural Area contribute significantly to the local and regional
biodiversity. The diversity of wildlife utilizing the wetland habitats is even greater given its landscape context within an extensive
ponderosa pine ecosystem. Species representative of several habitat types (aquatic, riparian, wetland, grassland, and forest) and a
range of taxonomic groups depend on this water ‘oasis’ and the
native vegetation it supports.

A range of mammals use habitats within the Natural Area. For example, in late summer, large herds of elk often congregate in the
Pumphouse Meadow, attracting wildlife watchers. In 2010, the
Arizona Heritage Fund awarded funding to CCPR for the development of a viewing platform for public use to provide enhanced
wildlife viewing opportunities at the southern edge
of the Pumphouse Meadow.
From the Pumphouse Meadow viewing platform, visitors may
observe grassland birds, waterbirds, and forest bird within the
125-acre natural area. In Pumphouse Meadow, Brewer’s and
vesper sparrows are fairly common (among 11 sparrow species);
great blue herons forage for small fish and frogs; large choruses
of red-winged blackbirds sing from the bulrush; and mallard,
northern shoveler, green-winged teal, northern pintail, gadwall,
and American wigeon are commonly viewed in the area’s ponds.
Along the Pumphouse Wash nature trail, visitors may encounter

Figure 2: Elk Migratory Movements 2008-2012 using movement corridors in the vicinity of the Pumphouse County Natural Area, Kachina Village

• Evaluate 2002 habitat restoration project along Pumphouse
Wash and plant additional native vegetation (narrow leaf
cottonwood and willow) as funds become available
• Monitor cattail populations for invasive growth in open water
areas of the meadow and downstream of Kachina Bridge
• Encourage and educate visitors about the negative impacts of
off-trail use on native wetland and riparian vegetation
• Remove all unnecessary fences in meadow, and replace 		
boundary fence on north side
• Monitor for the spread of non-native plant species, including
knapweed, scotch thistle and horehound; apply controls using
beetles and hand-pulling on a regular basis (annually if possible)
• Treat common reed with herbicide as soon as it is found: 		
mechanical removal has not been found to be effective and 		
may encourage the spread of the species
• Implement the monitoring plan developed by Natural
Channel Design based on the results contained in the
Pumphouse Wash Wetlands Conservation Assessment, 2012
that addressed native vegetation and invasive weed issues
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western and mountain bluebirds, blue grosbeak, broad-tailed
hummingbird, belted kingfisher, flycatchers, phoebes, 5 different species of swallows, and the occasional Lewis’s woodpecker.
Red-tailed hawk, turkey vulture, American kestrel, and common
raven are also common throughout the natural area, and in some
years wintering bald eagles may also be seen. Given this abundant
diversity of bird life, habitat enhancement is necessary to retain
and increase use in all three sites. Additional viewing areas or stations geared toward waterfowl viewing would also disperse and
increase watchable wildlife opportunities year-round.
While we have some data on the birds and small mammals, more
is needed. Over the years, there has been deliberate dumping of
non-native fish and crayfish into the streams and ponds within the
Natural Area. An investigation into the extent and impacts from
non-native aquatic species will be used to determine the amount
of disturbance to native animal populations. Future management
efforts will benefit from new surveys on birds, bats, reptiles, amphibians and invertebrates.
The Kachina Village area is part of a significant north-south wildlife movement area. Much of the movement is from the San Francisco Peaks region, particularly from the complex of wet meadows
to the habitat found above and below the Mogollon Rim near
Photo 18: Elk in Pumphouse Meadow with lush vegetation
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Munds Park and along Oak Creek. Elk, deer, and many other
far-ranging species use this movement area, some stopping in
and around the Natural Area for food and reliable water during
long-range migrations between their summer and winter ranges
(CCPR 2010, AGFD 2011). As part of a statewide wildlife linkages study, the Arizona Game and Fish Department (AGFD)
tracks the movements of individual elk in northern Arizona using telemetry collars. The AGFD figure 2 on page 25 displays the
movement patterns of five individual elk from 2008 to 2012 and
demonstrates the role of the Natural Area as an important habitat
within this larger “Peaks to Rim” wildlife linkage area:

• Coordinate with private landowners along Tovar Trail to 		
enhance waterfowl habitat and develop a duck pond with 		
public access, supported by a minimum amount of parking
• Support collaborative efforts to survey and develop
inventories of resident populations of small mammals,
invertebrates, amphibians, reptiles, bats, and birds
• Use scientific research from AGFD and USFWS to
control the introduction of non-native aquatic species
(as it becomes available)

6. Scenic Values
Priority Actions for Wildlife
• Promote wildlife connectivity along the north-south
movement corridor between the San Francisco Peaks and 		
the Mogollon Rim by advocating for wildlife crossings on 		
Interstate-17 in state highway plans
• Work with the appropriate AGFD and USFWS to establish
an Arizona round-tail chub catch-and-release fishery at
Raymond Pond

The Kachina Village Area Plan calls for future planning to “preserve and enhance the scenic resources of Kachina Village” (Coconino County, 2009). The open lands provided by the Natural
Area are a major contributor to the maintenance of these cherished scenic views of the wetlands and riparian areas. As such,
scenic values will be treated as a top priority when decisions are
made regarding the need for future land acquisitions and facility
development. Furthermore, CCPR will pursue opportunities to
enhance the scenic quality of the landscape.

7. Landscape Values
The current acreage of the Natural Area encompasses some of the
most important wetlands and springs associated with the Pumphouse Wash system. Long-term protection of the Natural Area
will require CCPR to be vigilant for impacts from future land use
and activities that would obstruct key wetland and water resources. To that end, CCPR continues to be open to additional land
acquisition or permanent protection strategies as a management
priority. Ongoing protection efforts by CCPR include working
with willing landowners to effect permanent conservation strategies related to land and water resources. Many of these options
provide advantages to the landowner in the form of federal tax
and estate benefits related to the donation or bargain sale of land
rights, which provide for the permanent protection of high value
natural resources.

Map 5: Pumphouse County Natural Area flood zone map
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B. CULTURAL RESOURCES
The land currently occupied by Kachina Village has been known
and used for its abundant resources from pre-historic times
through to the present. A description of this use has been documented in a cultural survey report completed in 2008 by the Natural Resources Conservation Service (NRCS, 2008). This report

2. Ranching
1. Early Human Use
provides an overview of the area’s history, from its use by indigenous cultures to detailed descriptions of the more recent logging
and ranching history of the area. Future studies and research will
provide a deeper understanding of the historical ecology and former land use patterns.

The Tonto Apache name for the area is Place of Many Springs
or Tu’ha das nLi’I’. The Apache were masters of the ‘leave no
trace’ ethic; the landscape has no remnants of their stay.

The region around the San Francisco Peaks, including Flagstaff
and Kachina Village, is located at the confluence of prehistoric
cultural traditions: Sinagua, Patayan, Hohokam, Anasazi (Ancestral Pueblo) and Mogollon. The map below (Map 6) shows the
areas of cultural tradition in Arizona, including the present day
location of Kachina Village (citation, 1997). Oral history from the
Yavapai Apache Indian Community Records state that Apaches
used Pumphouse Wash for short stays and hunting when travelling between the Verde Valley and the Dzil Cho (the San Francisco Peaks) to trade at Hopi Mesas. The Tonto Apache name for
the area is Place of Many Springs or Tu’ha das nLi’I’. The Apache
were masters of the ‘leave no trace’ ethic; the landscape has no
remnants of their stay.

Map 6: Prehistory of Southwest

Photo 19: Frank Auza, Sheep Rancher,
and Crecencio Mora and Justo Montoya, Sheepherders
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Homestead certificate #222 was issued to William D. Black in
1891 for the 160-acre northeast quarter of Section 30 (see Map
7 of 1878 Survey below). Black then patented the northwest
quarter of Section 30, now known as the Harrenburg Wash area,
before conveying the estate to James Vail, who eventually sold
the estate to the Coconino Cattle Company in 1906. Coconino
Cattle Company (1906-1938) sold this tract of land to Dr. R. O.
Raymond, who became very fond of his “Pump House Ranch,”
which included portions of Section 20 on the east side of I-17.
Raymond’s employee and partner, Frank Auza, moved sheep between the Pumphouse Ranch and the spring on Woody Mountain
near Rogers Lake. The Harrenburg Wash area (see Section 30 east
half ) was patented by George W. Black in 1895 when he claimed
the east half of the northwest quarter of Section 30. He conveyed
the property to James Vail and the land was bundled into the Vail
estate bought by Coconino Cattle Company in 1906. Ranching in
the Kachina Village area was discontinued as urban development
increased. After his death in the mid-twentieth century, Dr. Raymond’s estate donated the original land in the northwest corner of
Section 30 for Raymond County Park (5.0 acres) in the 1950s and
in 2000, Coconino County purchased the 66-acre Pumphouse
Meadow (see Sections 19 and 20 below) as the initial acquisition
for the Natural Area.
Map 7: 1878 Plat Map Kachina Wetlands
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3. Railroads and Logging

In 1905, the Atchison, Topeka & Santa Fe Railway filed a
right-of-way easement across Section 19 for a cast iron
pipeline. Two springs supplied water to ponds built in the
wet meadow, one of which is still functional.
The pipeline went past the site of the current Amphitheater at
Fort Tuthill and on into Flagstaff where it ended at Phoenix Avenue. The railway sold water to Flagstaff lumber mills and, during
dry years, to the city itself.

Spring Parcel” in the southeast quarter section. That parcel, including O’Neil Spring, was sold by the trustee of AL&T in 1992
to a private party, then subsequently acquired by the County for
public open space in 2004.

The Atchison-Topeka Santa Fe Railway patented Dolan’s Meadow—where the stone pump house is located—in 1902. Joseph
Dolan, an officer of the Railway, bought Dolan’s Meadow (now
known as Pumphouse Meadow) in 1945, before selling it to Arizona Lumber and Timber (AL&T) in 1947. AL&T sold out to developers of Kachina Village in 1965, reserving the “O’Neil

The NRCS cultural survey developed by Kelso and Eskew for the
Pumphouse area (NRCS, 2008) describes the Meadow’s stone
pumphouse area as an historic-era archaeological site that consists
of a mortared stone pump house and cistern with associated features and artifacts. The report estimates the structure to have been
built between 1902 and 1920.

Photo 20: Southwest Lumber Logging Train circa 1948
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“The pump house, cistern, and pump largely retain their
integrity of location, design, setting, materials, workmanship,
feeling and association and are associated with development
of the railroad and timber industries that dominated the
economic and social history of the Flagstaff area during the
late 19th and early 20th century” (NRCS, 2008).
The pumphouse site meets two of the criteria required for National Register status and eligibility for nomination to the National
Register of Historic Places. The Pumphouse is in disrepair and requires much work to protect it from further deterioration. Funding has been unavailable for restoration purposes. It is the intention of CCPR to obtain funding through grant opportunities and
volunteer support to develop a long-term protection strategy for
the stabilization and restoration of the stone Pumphouse structure and the completion of the application to include this property
on the National Register of Historic Places.

Priority Actions for Cultural Resources
• Develop interpretive programs on the cultural resources and
the long history of human use within the Natural Area
• Protect and restore the stone pump house with a coordinated
fund development effort of donations, grants, and volunteer
support
• Register the stone pump house structure on the National
Register of Historic Places (with assistance from historic
preservation experts)

Photo 21: Pumphouse in Disrepair
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SECTION 4 / EMERGING

ISSUES:
URBAN IMPACTS AND RECREATIONAL USES

and Pumphouse Wash is not known, but county-ownership along
with long-term resource protection presents an opportunity for
future efforts to promote wetland restoration in this part of the
Natural Area.

As one would expect, urban development and public use of the Natural Area is associated with a number of real and potential impacts
to its high-value resources. In this section we identify emerging issues impacting conservation efforts and suggest management actions
to address them.

Additional impacts may arise from future developments proposed
by public works and utilities. Examples of proposed projects include:

A. URBAN IMPACTS

• Development of a flood control structure to mitigate potential
for downstream flooding damage

CCPR, as the land manager for the Natural Area, has expressed
serious reservations about these plans and any others that may
negatively impact the Natural Area. It will be increasingly important to research the negative effects such projects may have
on Pumphouse Meadow and the surrounding wetland complex.
Should such projects warrant consideration, CCPR will stress the
need to engage local experts and decision-makers in a sciencebased evaluation of potential negative impacts.

Priority Actions for Urban Impacts

The proximity of Interstate-17 and the Kachina Village/Mountainaire exit to Pumphouse Meadow contributes to high road-kill rates in
the high-value wetland habitat. Transportation routes and residential development ring the Meadow and present formidable barriers to
wildlife movement into and out of the Meadow. Development and residential areas surrounding the Natural Areas parcels are incubators (e.g. hot spots) for invasive plant seeds including diffuse knapweed, scotch thistle, barnyard grass, cheat grass, reed canary grass,
toad flax, and clovers. Roads and homes also contribute to unmitigated stormwater runoff that causes soil erosion and water pollution.

“Kachina Village is surrounded by washes and wetlands that
attract a variety of wildlife to the area. Maintaining the
wildlife and the health of the wetlands and washes was noted
by the public stakeholders as a priority” (ADOT, 2010).

• Development of a new well-water site in the
Pumphouse Meadow

• Monitor KVID sewer lines and road outfall areas annually for
new impacts to the Natural Area parcels
• Develop a coordinated and collaborative approach for ongoing
monitoring of surface hydrology in the Natural Area
• Engage experts in science-based analyses to protect water resources
and ecosystem function in the Natural Area

Photo 22: Power Lines over Elk in Meadow

1. Transportation
Winter road conditions within Kachina Village require frequent
application of cinders to provide for safer driving conditions. This
application results in cinder accumulation in the wetland areas,
which produces changes in stream shape, stream depth, and soil
and vegetation composition. This long-term practice of using
cinders is favored over salt treatment, but has led to significant
cinder deposits that lead to water concerns and other negative impacts to the wetlands. Methods to prevent sediment deposition
include seasonal extraction with heavy equipment and altered
snow removal practices such that snow is stored at locations not
immediately adjacent to the wetlands. The recent Kachina Village
Multi-Modal Study recognized these ongoing impacts: “Kachina
Village is surrounded by washes and wetlands that attract a variety of wildlife to the area. Maintaining the wildlife and the health
of the wetlands and washes was noted by the public stakeholders
as a priority” (ADOT, 2010). This study also called for changing
snow removal practices and conducting a drainage study to guide
installation of newly designed cinder traps. CCPR is encouraged
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by this call for action and will support all interdepartmental efforts to design a plan to redesign the cinder traps with a strategic
plan for cinder removal on a seasonal or semi-seasonal basis following monsoon run-off and winter snow-melt.

2. Water and Sewer Utilities
Since 1965, development of public water, sewer, and power infrastructure has left visual and functional scars throughout the natural area property. Power lines criss-cross Pumphouse Meadow and
gravity-fed sewer pipes are present throughout the parcels that
make up the Natural Area. The greatest loss of wetland habitat
likely occurred in Harrenburg Wash at the confluence with Pumphouse Wash when the confluence was filled by the property owner
to accommodate Fire Department training, resulting in a narrow,
high-banked channel that has minimized wetland area. The original extent of the wetland at the confluence of Harrenburg Wash
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B. NATURAL HAZARDS
1. Wildfire

2. Seasonal Flooding

Priority Actions for Natural Hazards: Wildfire & Flooding

A dense ponderosa pine forest surrounds the Natural Area
parcels nestled within the neighborhoods of Kachina Village.
As is the case with other developments at the “wildland-urban
interface,” events such as uncontrolled wildland fires and
extreme flooding events present hazards that can threaten
the community’s safety, property, and local wildlife habitat.

Winter snowmelt and summer monsoon events can deliver high
volumes of run-off that impact the wetlands throughout Kachina
Village. The wetlands can act as natural detention areas with significant capacity to store temporary floodwater. However, their
capacity can be overwhelmed when stormwater from developments in the upper watershed overtakes the system. Severe flooding events occur in Pumphouse Wash about twice in a decade,
most recently in September 2003 and December 2004.

• Coordinate with the Highland Fire District on a forest restoration
plan for upland areas

Wildfires threaten on an annual basis, particularly given the relatively dense stands of younger, even-aged trees that are found in
many nearby areas. Racing up from Oak Creek Canyon or spreading from the surrounding Coconino National Forest, the U.S. Forest Service’s priority management goal is to reduce the threat of
severe and destructive fires. The Natural Area is within

the service area of the Highlands Fire District (HFD). The county
will coordinate with HFD to participate in local programs to promote and implement forest restoration with available funding
and staffing. Moreover, CCPR will engage in collaborative efforts
to evaluate forest health and implement wildland fire protection
strategies as a regular operational practice.

Photo 23: Flooding at Confluence of Harrenburg Wash and Pumphouse Wash
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The photos below document flooding that occurred on December
29, 2004. The first photo (on page 34) was taken at the confluence
of Harrenburg Wash with Pumphouse Wash (notice the Forest
boundary fence in the background). The second photo (on page 35)
shows flood water overtopping Kachina Trail adjacent to Pumphouse Meadow and struggling to move under the Kachina Bridge.
CCPR continues to work with the county and with applicable external agencies to advocate for the protection of the wetlands and
stay aware of any developments or changes to infrastructure that
would result in negative impacts to the Pumphouse system.

• Coordinate with residents adjacent to Pumphouse Meadow to
conduct thinning of the Ponderosa pine trees along the northern and
western slopes, with the goal of maintaining quality habitat and
aesthetics and reducing the risk of fire and subsequent soil erosion
• Coordinate with the responsible agencies to evaluate for erosion
and hydrological factors affecting the Natural Area

Photo 24: Flooding bridge at Kachina Trail
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C. CONTEMPORARY LAND USE PATTERNS
1. Existing Residential Development
Kachina Village is a planned residential community proposed in 1965 and marketed in Phoenix as recreation-oriented vacation property. The developer chose cultural elements of the Hopi Tribe to create an identity for the “Kachina Country Club Village.” Plans
called for a gated, high-end development with an 18-hole golf course, clubhouse, and stables. By 1971, the Tucson developer filed for
bankruptcy. Fortunately, parcels that make up the Natural Area avoided development.

Development surrounding the wetlands and riparian areas
contributes to habitat fragmentation and a loss of ecosystem
function. Since 2000, when the first parcels were donated to
establish the Natural Area, the county has worked to mitigate
fragmentation by acquiring key parcels within and on the
perimeter of the existing developments.
Photo 25: Pumphouse Wash circa 1975
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2. Future Residential Subdivisions

Priority Actions for Land Protection

The most recent proposal for a new subdivision took place in
2010. Kachina North, a 128-unit single-family, residential subdivision was proposed for the 40-acre forested parcel just north
of the Pumphouse Meadow off Tovar Trail. The subdivision was
approved through a zoning change in 2012. Conditions for approval by the County Planning and Zoning Commission (with
input from CCPR and the AGFD), required the developer to donate seven (7) acres of land within the subdivision property containing the Upper Tovar Springs and to develop a segment of the
Highlands Trail through the property. This action by the Planning
and Zoning Commission will expand the Natural Area, protect
the upper Tovar springs complex, and provide a recreational trail
connecting Kachina Village with Fort Tuthill County Park and
the regional trails system. Furthermore, the subdivision approval
required a springs monitoring plan and authorizes CCPR to apply to ADWR for appropriation of the surface water rights for the
springs.

• Work with adjacent landowners to develop land conservation
options to (1) protect hydrology and viewshed and (2) locate
appropriate visitor and educational services through
conservation easements and land acquisition
• Grant a perpetual conservation easement to the Arizona
Game and Fish Department or qualified land trust to ensure
permanent protection of the existing county-owned lands 		
within the PHCNA
• Pursue acquisition of additional parcels adjacent to the
current boundary of PHCNA to protect spring flows into the
wet meadow, provide a protective buffer around the area’s
sensitive wetland habitats, and enhance opportunities for 		
environmental education
• Coordinate with CCCD to rezone parcels to OS
(Open Space Zoning classification)
• Participate in review of U.S. Forest and Coconino County 		
development proposals to ensure future development in the 		
area is compatible with management objectives for PHCNA
• Collaborate with Kachina Village neighbors to increase trail
connectivity to the Harrenburg Wash Trailhead.

Photo 26: Pumphouse Wash circa 1981
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D. RECREATIONAL USES

Unauthorized trail development and use within this fragile environment can create negative impacts to the wetlands and riparian area, including trampled vegetation, increased potential for
invasive species, increased erosion impacts, and decreased use by
native wildlife.

1. Trail Use

The Coconino National Forest surrounds Kachina Village,
providing good opportunities for trail access and enjoyment of
the public lands. CCPR has worked to provide non-motorized,
recreational trails within the Natural Area parcels. Constructing
trails, even for low-impact use, is a challenge given the
sensitivity of the wetland vegetation and wet soils.
Map 8: Potential Basemap for Map 2 Management Zones
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Harrenburg Wash Trailhead
& Proposed Harrenburg Wash Trail
In 2010, a small parking area was established to provide access to
both the Harrenburg site and trails in the Coconino National Forest. Future plans include a loop trail with interpretive signage for
the 16-acre Harrenburg site.

Presently, local residents and visitors alike can enjoy developed
trails within the Natural Area that offer unique opportunities to
explore the outdoors and learn about the wetlands:

The Harrenburg trail is as of now undeveloped. However, a parking area has been established at this site to provide access to the
trails on Coconino National Forest lands.

Pumphouse Meadow Trail
An easy 1/8-mile nature trail that includes a floating bridge across
Raymond Pond and a wildlife viewing platform with scope, with
parking and paved access that is ADA compliant.

Kachina North Trail (proposed)
Future trail connectivity will be available once the Kachina North
subdivision is complete. When this new subdivision is developed,
a segment of the Highlands Trail will be constructed to provide
access from Kachina Village to Fort Tuthill County Park’s Trail
Hub to access the Soldiers Trail, the Flagstaff Urban Trails System
(FUTS) and the Flagstaff Loop Trail.

use

Photo 27: Pumphouse County Natural Area 2010
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Management efforts, public outreach, and signage will be implemented to allow use of developed trails while the county manages the impacts to the wetland resources and wildlife. This will
require awareness of the impacts of human use along the trail.
Seasonal closures may be required depending on wildlife use,
while the public’s adherence to the county’s leash ordinance must
be improved.
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Pinon Trail (Through Pumphouse Wash)
Heading west from the parking lot at Raymond County Park, the
trail begins off of Kachina Blvd and follows Pumphouse Wash for
approximately ½-mile downstream to the Tonalea Bridge. Amenities include natural stone viewing blinds, interpretive signage,
and benches at three sites.
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Priority Actions for Recreational Uses

2. Snow Play Use
As detailed in the Kachina Village Area Plan Update (2008), “the
unofficial snow-play area near the major intersection of Kachina
Trail and Ancient Trail raises serious safety concerns; traffic and
recreational. Parking along the roadways with people milling
about creates very unsafe conditions, especially when combined
with winter road dangers. If sledding and snow play activities are
to be permitted at this location, a designated parking area should
be provided and roadside parking restrictions should be enforced.
This popular sledding area has attracted reckless behavior (as seen
in the photo below showing damage from January 2007 when a
truck was driven across the wash and into the wetland to access
the sledding hill).

From a recreational use perspective, snow play in this area is unauthorized because of safety concerns. Each winter, the Highlands
Fire District reports that it responds to accidents at the sled hill.
Therefore, the County Attorney has directed the County Sheriff to
post “No Sledding,” a policy that is accompanied by a no-parking
zone along Kachina Trail and the Ancient Trails. However, use of
the sled hill continues, causing traffic problems, the potential for
more personal accidents, and damage to the wetlands.

• Continue to promote and support non-motorized trail
connectivity to PHCNA

• Develop signage and brochure material about responsible
recreation habits based on Leave No Trace (see Appendix D)

• Continue the maintenance of existing trails and the development
of the Kachina North segment of the Highlands Trail and the
Harrenburg Loop Trail

• Promote responsible visitor use through effective
educational outreach

• Coordinate with county Public Works Department (CCPW) on
a pedestrian crossing at Kachina Trail to provide trail connectivity
between Raymond County Park and the Pumphouse Wash trail
• Complete recreational loop trail for Harrenburg Wash
• Use low-profile fencing and vegetation, such as native rose, in
high-impact locations to visually delineate the protected wetland
and discourage at-will access
• Explore alternate sledding sites in Kachina Village including
Raymond County Park and present the proposed plan to
decision-makers and residents for their review and approval
before implementation

Photo 28: Inappropriate off road access in Pumphouse Wash 2007

• If sledding at Raymond County Park is approved, develop a
planting design and wildlife viewing station that closes the existing
sledding hill near Kachina Bridge.
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• Direct visitors interested in viewing wildlife to the parking lot
at Raymond County Park and the trail leading to the wildlifeviewing platform (this location provides a viewing scope,
interpretive signs, fencing, trail to viewing blind, and connection
to Pumphouse Wash canyon trail.)
• In order to provide adequate places for visitors to the Natural
Area to watch wildlife in a manner that is compatible with natural
resource protection, promote the use of (a) watchable wildlife
trail at Raymond County Park that includes parking, accessible
sidewalk to viewing platform, viewing blind, and fence; (b) continue discussions regarding areas for a “park ‘n view” adjacent to
the Meadow; and (c) design additional wildlife viewing stations
• Implement project recommendations from the 2010 Kachina
Village Multimodal Transportation Study to reduce parking
congestion along Kachina Trail (see Kachina Village Multi-Modal
Transportation Study, 2009)
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3. Recreation and Wildlife Conflicts

Since 2010, the provision of a large platform with a viewing
scope and viewing blinds adjacent to the Pumphouse Meadow
has enhanced the management of wildlife viewing.
The local expression “elk jam” refers to crowds of people, mostly
non-residents, who stop and watch wildlife in Pumphouse Meadow. These Natural Area visitors get caught up in wildlife viewing
and become oblivious to traffic safety concerns or the ‘wildness’
of the animals they are viewing. The photos below were taken at
Kachina Trail in August 2002. Residents bordering the Pumphouse Meadow have expressed concern for this type of undirected
wildlife viewing, citing it as a threat to the public’s safety and the
wildlife’s safety alike, particularly elk and nesting waterfowl. They
have also complained of trespassing on their properties.

Photo 29: Elk jam
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Since 2010, the provision of a large platform with a viewing scope
and viewing blinds adjacent to the Pumphouse Meadow has enhanced the management of wildlife viewing. It is accessible by
a paved natural trail from the parking area at Raymond County
Park. However, interactions between visitors and wildlife will
be addressed in CCPR’s ongoing efforts to provide for optimal
watchable wildlife experiences while protecting wildlife and private property rights.

Photo 30: Elk jam

Priority Actions for Wildlife Conflicts
• To reduce impacts on wildlife from use of the social trail along
the north side of the meadow, consider (a) a low-profile fence
		and plantings to establish a clear protective boundary for the
wetland edge; (b) seasonal closure of the trail using gates; (c) a
viewing station above O'Neil Spring and pond; or (d) tie in
trail access from O’Neil Spring draw to Pumphouse Meadow
• Disperse wildlife viewing with the establishment of viewing 		
stations along the eastern edge of Pumphouse Meadow
• Develop funding for wildlife watching stations through the 		
Friends of Coconino County Parks—CCPR 501 (c) (3) and the
Arizona Watchable Wildlife Experience (Arizona Game and
Fish partnership)

Photo 31: Wildlife Viewing Platform with Interpretive Panels at Pumphouse Meadow
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SECTION 5 / ENVIRONMENTAL

4. Pets as Natural Area Visitors
Many residents and visitors enjoy taking their dogs for walks and
runs in the Natural Area. However, unrestrained pets can cause
adverse effects on the Natural Area’s native wildlife and ecosystem values. Domestic dogs that accompany visitors into sensitive
wildlife habitats may disturb, harass, displace, or directly endanger wildlife (Sime, 1999). They can transmit or contract diseases,
including rabies, distemper, and parvovirus, when they come in
contact with wildlife. Dog waste deposited in the wetlands may be
carried into stream channels as a pollutant. Dogs maintain their
instincts to hunt and, given an appropriate stimulus, chase their
prey. Studies indicate that many grazing species experience more
distress from unanticipated disturbances, such as a dog off-leash,
than from other kinds of activity. Dogs may also force movement
of the animals, in direct conflict to their overwinter survival strategy to conserve energy or their summertime needs to avoid strenuous activity in the heat. As such, owners must manage their domestic pets responsibly while in the vicinity of the Natural Area.
Coconino County has a leash law ordinance (2007-03) that prohibits dogs from running-at-large and fines owners for a class
two misdemeanor. Fines range from $25 to $750. The ordinance
is valid for public property in unincorporated areas, whether it is
owned by a local, state, or federal jurisdiction. It applies to public
streets, sidewalks and alleys. The dog is to be restrained by a leash
that is not more than six-feet long and strong enough

to control the dog’s behavior. Injuries to any person or animal
(domestic or wild) caused by a dog while running-at-large are the
legal responsibility of the dog owner.
Within the Natural Area, careless or irresponsible wildlife watching can produce both human safety issues and an unacceptable
level of wildlife disturbance. Domestic pets that are permitted to
roam freely or that accompany park visitors off-leash harass wildlife and pollute water with their waste. As a result, actions will be
taken to provide for educational signage to make visitors aware of
the appropriate ways to enjoy the Natural Area with their pets and
to prevent wildlife harassment.

EDUCATION
AND NATURE CENTER DEVELOPMENT
Since 2002, two wildlife-viewing areas have been established within the Natural Area. The first phase of implementation began with the
construction of the Piñon Trail through the eastern parcel of the 38-acre Pumphouse Wash area. CCPR then developed wildlife viewing
nodes with interpretive signage adjacent to a 0.5-mile non-motorized trail. Finally, in 2010, CCPR constructed a large wildlife viewing
platform and nature trail adjacent to Raymond County Park on the southern end of Pumphouse Meadow. Both offer impressive vantage
points for watching wildlife and enjoying the lush wetland vegetation. These Natural Area visitor amenities, made possible with Arizona
Heritage Funds, are the first step toward meeting the larger goal of offering an expanded facility for environmental educational opportunities related to the unique wetland meadow environment.

1. Wetlands Focused Environmental Education & Nature Center
Priority Actions for Pets as Park Visitors
• With CCPR taking the lead, develop public outreach
information and signs that incorporate useful information
on the harmful effects of unleashed pets on the wetland
environment and wildlife
• Encourage County Animal Management and Sheriff ’s office
to enforce the pet leash law; permit dogs in the PHCNA only
if on-leash and under complete control

To fully realize the County’s management vision for the Natural
Area, an extensive environmental education facility focused on
wetland ecology is highly recommended. This facility will include
indoor and outdoor learning areas (or nature center), where the
public may participate in interactive environmental programs.
Emphasizing wildlife, wetlands, and water acknowledges the
significant wetland and riparian areas that are within walking

distance for most residents and just a short drive from Flagstaff
for school groups and the general public. The planned network
of trails and wildlife viewing areas with interpretive signs will
complement and support the guided educational programs. In
addition to working with residents from the community, CCPR
hopes that programs include the training of teachers, interns,
and retirees to provide for citizen scientists to assist the county

Photo 32: Wildlife Viewing Platform with Interpretive Panels at Pumphouse Meadow

• Install waste cans and dog stations at trailheads or along trails

Studies indicate that many grazing species experience
more distress from unanticipated disturbances, such as
a dog off-leash, than from other kinds of activity.
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Ultimately, CCPR foresees the construction of a “Pumphouse
County Natural Area Nature Center” to provide an effective
learning environment for youth and adults.
with future environmental inventories, monitoring, and stewardship activities. The development of this programming will be
done in coordination with the wealth of environmental education service providers in the Flagstaff area, which include: Camp
Colton, Willow Bend Environmental Education Center, Centennial Forest Summer Camp, Northern Arizona University Summer
Bug Camp, Life Draw, The Arboretum at Flagstaff, and the local
chapters of Arizona Association of Environmental Educators and
Arizona Audubon. In addition, working and retired scientists
from Flagstaff ’s many academic and research institutions would
likely be interested to lend their expertise as consultants and instructors. CCPR would invite these entities to help build an en-

Photo 33: Elk in Meadow

vironmental education ‘Nature Center’ at Pumphouse Wash. By
being inclusive, the County will benefit from the resources and
strengths of each organization and contribute to the vitality of
environmental education regionally. Ultimately, CCPR foresees
the construction of a “Pumphouse County Natural Area Nature
Center” to provide an effective learning environment for youth
and adults. Beginning indoors with an overview of the Natural
Area, the programs would then move outdoors for interactive experiences before finally returning to the indoor space for a recap.
To support this dual learning method, the plan should have of the
following features:

Indoor Outreach and Learning Environment
• Educational displays for adults and children on topics such as:
- Pumphouse Wash as headwaters to the Oak Creek
and Verde River systems
- Importance of springs and wetlands in Arizona
- Wetland bugs, bats, and birds
- Pumphouse Wash's wildlife and tips for finding them
- Importance of forests to wetland health
- Living in the urban-wild interface
- Water conservation and reuse within our watersheds
• Interactive ‘discovery zones’ or learning stations for children
• Presentation space for educational programs and
community meetings
• Office space for environmental education coordinators
and volunteers
• Gift shop featuring additional resources like field guides,
wildlife information resources, county parks and natural
areas information, living with urban wildlife information,
and merchandise sales

Outdoor Learning Environment
• Native fishery for youth at Raymond Pond
• Bat house displays
• Pollinator gardens
• Bug Adventures at Pipeline Pond
• Water Measurements for quantity and quality at springs
• Bluebird nest boxes throughout the Natural Area

Priority Actions for Environmental Education
& Nature Center Development
• Pursue opportunities to develop a facility for
environmental education
• Consult with a select set of successful existing facilities to
explore funding options and organizational systems that
will work best for our region
• Engage the Friends of Coconino County Parks and other
interested partners to build a capital campaign for the
development of the Pumphouse County Natural Area
Environmental Education Center
• Develop a Pumphouse County Natural Area Stakeholders
Group to engage a wide range of partners in the vision to 		
establish environmental education programs specific to
Arizona’s high-elevation wetland ecosystems
• Explore and secure grant opportunities to support CCPR 		
interns who will work as coordinators for the development
of the stakeholders group
• Focus outreach activities in collaboration with our
environmental educators partners to build individual
experiences with the wetland environment that are positive,
useful, informative, and engaging
• Sponsor annual events for residents and county citizens to
engage in stewardship activities, such as “Clean-Up Events,”
“Weed Pulls,” and “Native Planting Events”
• Coordinate with the Coconino Parks and Open Space Science
Advisory Committee to establish a core group of interested 		
specialists in hydrology, geology, riparian ecology and
spring-fed meadows to oversee annual wetland monitoring 		
and assist with the evaluation of this management plan
• Engage the Kachina Village and Mountainaire residents on a
regular basis with outreach events in the Natural Area

• Forest health demonstration sites
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SECTION 6 / NATURAL AREA

OPERATIONS

A. COUNTY NATURAL AREA OPERATION
The proximity of Interstate-17 and the Kachina Village/Mountainaire exit to Pumphouse Meadow contributes to high road-kill rates in
the high-value wetland habitat. Transportation routes and residential development ring the Meadow and present formidable barriers to
wildlife movement into and out of the Meadow. Development and residential areas surrounding the Natural Areas parcels are incubators (e.g. hot spots) for invasive plant seeds including diffuse knapweed, scotch thistle, barnyard grass, cheat grass, reed canary grass,
toad flax, and clovers. Roads and homes also contribute to unmitigated stormwater runoff that causes soil erosion and water pollution.
1. Natural Area Administration

CCPR administers two county natural areas. As defined in the
“Organizational Master Plan, 2009,” natural areas are zones
of county-owned lands in which naturally significant resources
require more intense management to protect against human impact. These areas can be independent parks or management zones
within other parks for purposes including, but not limited to,
conservation, habitat protection, watershed protection, and

Photo 34: Pumphouse County natural area in the winter

endangered species protection. County natural areas serve both
a conservation and interpretive purpose for habitat preservation
and responsible recreation. County natural areas are managed to
include diverse recreational and educational opportunities such
as non-motorized, multi-use trails; wildlife viewing; outdoor education activities; and research.

2. Natural Area Staffing
The administrative offices located at Fort Tuthill County Park
(FTCP) serve as the headquarters for planning, acquisition,
and management activities related to the county’s natural areas.
CCPR staff based at FTCP coordinate the day-to-day operations
of the Natural Area. The primary personnel assignments are the
Natural Resource Manager, the Maintenance Manager, and the
Parks Project Coordinator. Other CCPR staff support maintenance, natural resource management, recreation, environmental
programs, environmental events, and construction management
of the Natural Area.

Signage is one of the high-priority objectives to promote responsible visitor use and education. CCPR will turn to the County
approved sign plan for the Rogers Lake County Natural Area for
guidance. The planning team recognizes that signage can be used
to enhance visitor experiences and encourage responsible behavior. Also, CCPR will engage resource specialists and designers on
the development of interpretive signage regarding both cultural
and natural history.

4. Definition of the Pumphouse County Natural Area as a park
in the Coconino County parks system

B. NATURAL AREA FACILITIES,
MAINTENANCE AND EQUIPMENT

PCNA is considered a park for the purposes of enforcement of
State of Arizona R12-4-321. This rule states that “all city, county,
and town parks and preserves are closed to hunting, unless open
by commission order.”

1. Facilities for Public Visitation, Recreation and Education
Raymond County Park (12.5 acres) currently serves as the gateway
to the Natural Area due to the availability of improved parking
areas and its adjacency to Pumphouse Meadow. With the recent
CPOS funded redevelopment of Raymond County Park (RCP)
in 2010, the upper parking area provides visitors with ADA accessibility along a paved natural trail to the Pumphouse Meadow
Wildlife Viewing Platform.

2. Maintenance and Equipment
CCPR’s Operations and Maintenance Division, located at FTCP,
provides maintenance services and the availability of specialized
vehicles, equipment, and tools for the Natural Area.

Priority Actions for Natural Area Operations
• Develop CCPR guidelines for Levels of Service applicable
to Natural Areas
• Apply to Coconino County for a Conditional Use Permit 		
regarding land use, facilities development and signage
• Develop a volunteer corps to assist CCPR maintenance
with ongoing repair and new projects
• Install Pumphouse County Natural Area monument signs (3)
• Install information kiosks (2) at Pumphouse Meadow and 		
Harrenburg Wash Parking Areas and design, fund and
install trail signage

3. Operational Stewardship for Natural Area Parcels
To implement the management zone strategy, CCPR will develop
the Natural Area’s operations and management guidelines to ensure that day-to-day operations align with environmental stewardship objectives. As such, CCPR will develop guidelines for the
county natural areas to be used with the appropriate level of service for this facility ( (as defined by National Parks and Recreation
Standards).
In addition, for full implementation of the priorities of this Management Plan and the Natural Area Operations, CCPR will actively seek collaborative efforts with Friends of Coconino County
Parks and various volunteer groups.
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• Install trail monitors for trail use on west side of Pumphouse
Meadow, along Pumphouse Wash, and at Harrenburg to
determine level of year-round use; install waste receptacles
and pet waste stations at all trailheads and access points
• Conduct annual monitoring of Natural Area boundaries to
address and control emerging encroachment issues
• Install boundary fencing (3-wire wildlife friendly) along the
west boundary of the Pumphouse Meadow and adjacent
private parcels
• Request that ADOT install signs for the Pumphouse County
Natural Area at the intersection of Exit 333 and I-17
(Kachina Village/Mountainaire Exit)
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C. POTENTIAL FUNDING SOURCES BY PROJECT TYPE

The tax raises $33 million over an estimated 13 year period
for capital parks, open space and trails development. Of the
$33 million, a portion of the sales tax initiative is specified for
the acquisition and administration for the protection of the
wetlands at Kachina Village.

REFERENCES
Copies of all reference documents are available through
the Coconino County Parks and Recreation Department website
at www.coconino.az.gov/parks

“ Ecological Restoration Assessment of the Kachina Village Wetlands Conservation Area.”
C. Bowman, A. Carbajal, P. Eytimov, J. Gist, I. Hyp, I. Johnson, J. Motichek, A.Nordquist, J. Scott, N.
Steffen. R. Thomas, R. Tomczak. Flagstaff: Northern Arizona University Ecological Restoration
Applications (382/382H/582), 2013.
“Personal Communication.”
Gatewood, Steve, Flagstaff, 2011.

1. Coconino Parks and Open Space Tax

2. Other Potential Funding Sources

In 2002, Coconino County voters approved a County sales tax of
one-eighth of one-cent for the Coconino County Parks and Open
Space Program CPOS). The tax raises $33 million over an estimated 13 year period for parks, park land acquisition, open space
and trails development. Of the $33 million, a portion of the sales
tax initiative is specified for the acquisition and administration for
the protection of the wetlands at Kachina Village. When the $33
million is fully collected, the tax will expire unless reauthorized
by the voters.

Future projects requiring support for inventories, monitoring and
restoration projects will require the development of financial support from donations and grant, some examples include:
• Flagstaff Community Foundation Grants

“ Integrated Natural Resources Management Plan for Naval Observatory—Flagstaff Station Draft Report.”
Flagstaff: 2007.
“ Kachina Village Area Plan Update.” Coconino County Community Development. Flagstaff: 2008.
“ Kachina Village Multi-Modal Transportation Study.”
Kimley-Horn Associates for Arizona Department of Transportation. Phoenix: July 14, 2009.

• Arizona Community Foundation
• Nina Mason Pulliam Fund
• Walton Family Fund
• Arizona Lottery Heritage Grants Program,
Arizona Game and Fish
• Arizona Water Protection Fund Grants,
Arizona Department of Water Resources

“ Narrative Justification for Instream Flow Water Right.”
Ogonowski, Mark, Dave Thompson, Jeanne Trupiano & Bob Sejkora. Coconino County, July 30, 2012.
“ Preliminary Historical Background for the Pumphouse Wash Wetland.”
Gerald K. Kelso & Katherine L. Eskew. Phoenix: USDA-NRCS Arizona State Office, 2008.
“ Pumphouse Wash Wetlands Conservation Assessment and Monitoring.”
Flagstaff: Natural Channel Design, April 2012.
“ Trip Report, Pumphouse Wash Wetland Reserve Program.”
Natural Resources Conservation Service, USDA. 2008.

• Water Quality Improvement Grants,
Environmental Protection Agency
• Recreational Trails Program, Arizona State Parks Department
• U. S. Fish and Wildlife, Partners in Wildlife
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APPENDIX A / CHRONOLOGY

OF LAND ACQUISITION
AND PLANS FOR PROTECTION

1.2 History of Planning Process & Community Participation
This plan is the result of concerted efforts by residents of Kachina Village and interested county citizens, with the support and assistance of
Coconino County, to provide for the long-term protection and conservation of Pumphouse Wash within Kachina Village and the associated wetland ecosystem. These high-elevation wetlands are considered a rare ecosystem type for Arizona and contribute substantial flows
to Oak Creek, a major tributary of the Verde River. With the county’s acquisition of significant acreage containing Pumphouse Wash and
the associated wetlands and springs within Kachina Village, a county natural area was established for the long-term conservation of these
unique resources. Once known as Pumphouse Greenway (in previous planning and management efforts in the 1990s), the combined
county-owned lands acquired for resource protection will be known as the Pumphouse County Natural Area; encompassing Pumphouse
Meadow, Pumphouse Wash and Harrenburg Wash to reflect its place within the county’s open space program.
The following chronology provides a history of the efforts undertaken to provide for public input, supportive policies, research and funding that has formed the basis for many of the management objectives and priority actions found in Appendix D.

1996 Survey of Residents.
The County’s Community Development Department distributed
a questionnaire to residents as part of its Kachina Village Area
Plan completed in 1997. Respondents felt that “Protection of
floodplain areas is important, and approximately 70% think that
the best way to preserve floodplain areas is to leave them as-is
with no construction permitted.”
2000 Land acquisition by CCPR.
The county-owned lands (129-acres) that make up the natural area
property were assembled through donation, purchase and grant
funds received since 2000. The 38-acres along Pumphouse Wash,
downstream of the Kachina Bridge, were donated by The Republic Companies. Shortly thereafter, the Highland Fire Department
donated 16-acres at Harrenburg Wash, at the confluence with
Pumphouse Wash. In the mid-2000s the county received grant
assistance of $910,000 from the Arizona State Parks Heritage
Fund. These grant funds were used to augment $1 million from
the County’s Coconino Parks & Open Space Sales Tax Fund.
2001 Park Master Plan.
Public meetings sponsored by the Coconino County Parks and
Recreation Department (CCPR) were held in January 29 and
February 26 2001 (39 and 14 persons attended, respectively). A
Northern Arizona University, Parks & Recreation Management
class facilitated public involvement and produced a master plan
that was approved by the County Board of Supervisors (February 2001). The plan called for acquisitions, park improvements at
Raymond County Park, and trails and plantings for Pumphouse
and Harrenburg washes.

2001-2002 Pumphouse Wash Habitat Restoration.
The National Association of Counties Five Star Grant was awarded to CCPR in the amount of $10,000. In partnership with Coconino Natural Resource Conservation District, Arizona Game
and Fish Department, Northern Arizona University, The Republic Companies and the Highlands Fire Department, 56-acres of
riparian wetland and associated uplands were restored through
revegetation, erosion control and slope stabilization in Pumphouse Wash downstream of the Kachina Bridge.
2001-2003 Pumphouse Canyon Habitat Restoration.
The Arizona Heritage Fund administered by the Arizona Game
and Fish Department awarded CCPR a total of $53,317 for habitat restoration, construction of wildlife viewing blinds and interpretive signage along the Pinon Trail through the Pumphouse
Wash downstream of the Kachina Bridge.
2002 Coconino Parks and Open Space Tax.
In November 2002, county residents approved a $33 million tax
measure to fund parks and open space. The list of projects for
open space acquisition on the ballot measure included the wetlands and forested lands in Kachina Village.
2004 Pumphouse Wash Habitat Enhancement.
The Arizona Game and Fish Department awarded CCPR $23,000
to support CCPR’s ongoing efforts to protect and manage these
lands for restoration, enhancement of habitat and public education and enjoyment.

2007 Wetlands Reserve Project.
A public meeting held July 18 2007 was attended by over 70
persons. The Arizona Game and Fish Department (AGFD) and
the U.S. Department of Agriculture: Natural Resources Conservation Service (USDA NRCS) assisted the County in presenting
a proposal to permanently protect Pumphouse Wash and key
wetlands, springs and seeps within Kachina Village by enrolling
100+ acres in the USDA Wetland Reserve Program (WRP). The
plan was endorsed by the County Board of Supervisors in August
2007. However, due to policy requirements, it was determined
that this county property was not eligible for the WRP Program.
2007 Community Survey.
An update of the Kachina Village Area Plan acquired data on
residents’ views. 34% of respondents reported using the National
Forest, Pumphouse Wash, or Raymond County Park for wildlife
viewing on a daily basis, with 30% using these areas for daily dog
walks. Fully 85% of respondents were very concerned or concerned that wetlands and creek habitats be protected. The 2008
Kachina Village Area Plan Update adopted by the Board of Supervisors on May 20, 2008 includes Pumphouse Greenway in its
discussion of natural environment and parks/recreation.
2008 Draft Plan to Manage Pumphouse.
Initial steps to develop this plan began with public input collected
during eight public meetings to explore issues and opportunities.
Resource specialists Sarah Reif, Habitat Manager with Arizona
Game & Fish Department, and Shannon Young, Animal Management Officer with Coconino County Health Department, provided invaluable insights and resources for the initial draft document.

2010 Wildlife Viewing Platform with ADA Access Trail.
Arizona Heritage Funds from the Arizona Game and Fish Department in the amount of $10,000 were used to develop a premiere wildlife viewing platform with interpretive signs, nearby
viewing blinds, nature trail and ADA accessible sidewalk between
Raymond County Park and the Pumphouse Meadow.
2010 Kachina Village Multimodal Transportation Study.
The county received funding for the Planning Assistance for Rural
Areas program. This program, administered by the Arizona Department of Transportation working with Coconino County staff
from the Community Development and the Parks and Recreation
Departments identified the needs and deficiencies for pedestrian, bicycle, and public transportation within the community of
Kachina Village. The resulting projects list (Appendix D) includes
several that address key trail and access issues for locations in and
around PHCNA.
2011 Pumphouse County Natural Area
Wetlands Conservation Assessment.
In response to citizen input from the 2008 Plan to Manage Pumphouse public comment period, CCPR retained Natural Channel
Design, Inc. to conduct a wetland assessment and monitoring
plan for Pumphouse Meadow and a portion of Pumphouse Wash.
The resulting assessment provides valuable current condition
information and a plan for on-going monitoring to protect the
Pumphouse Meadow at Kachina Bridge, invasive plants in the
Meadow and the Wash areas and assist with sediment deposition
issues.

2009 County Parks and Recreation Department
Organizational Master Plan.
This plan adopted by the Board of Supervisors in 2010 speaks directly to CCPRs role in long-term resource protection and natural area development for the Pumphouse wetlands. Public input
obtained from the Master Plan’s survey of County households
was that the top priority for new programming should be environmental and nature education. Recommendations made in the
plan that apply to the Pumphouse County Natural Area include:
• Diversify CCPR programs to include environmental
stewardship and outdoor adventures, thereby engaging a
larger group of citizens in outdoor recreation and education
• Develop a nature science center at Pumphouse Wash
in collaboration with partners
• Buffer parkland from incompatible adjacent land uses
• Establish trails to create connectivity between county parks
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APPENDIX B / PLANT

LIST

This inventory is a compilation of plant species, both native , non-native invasive vegetation, based on restoration work conducted
in 2002 and as part of the Wetlands Conservation Assessment prepared in 2011 (see Appendix A) that may prove helpful for future
conservation and restoration efforts on lands within and surrounding the Pumphouse County Natural Area

VEG TYPE

Trees

Shrubs

Forbs
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PLANT SPECIES

COMMON NAME

Juniperus scopulorum
Populus angustifolia
Prunus virginiana
Quercus gambelii

Rocky Mountain Juniper
Narrowleaf Cottonwood
Common Chokecherry
Gambel Oak

Amelanchier utahensisi
Ceanothus fendleri
Cornus stolonifera
Juniperus communis
Parthenocissus inserta
Potentilla fruiticosa
Rhus trilobata
Ribes cereum
Robinia neomexicana
Rosa arizonica
Rosa woodsii
Salix exigua
Salix laevita
Salix laseoloepsis
Sambucus caerulea
Symphoriocarpus rotundifolius
Vitis arizonica

Serviceberry
Buckbrush
Red Twig Dogwood
Common Juniper
Thicket Creeper
Shrubby cinquefoil
Squawbush
Wax Currant
New Mexican Locust
Arizona Rose
Wood’s Rose
Coyote Willow
Tall Willow
Arroyo Willow
Blue Elderberry
Snowberry
Canyon Grape

Castilleja integra
Cirsium sp.
Commelina dianthifolia
Erigeron oreophilus
Eriogonum racemosa
Geranium caespitosum
Helianthella quinquenervis
Helianthus annus
Hymenopappus mexicana
Ipomopsis aggregata
Iris missouriensis
Linum lewesii
Lotus wrightii
Lupinus argenteus
Monarda menthefolia

Indian Paintbrush
Thistle
Dayflower
Fleabane
Redroot Buckwheat
Purple Cranesbill
Aspen Sunflower
Annual Sunflower
Mexican Woollywhite
Scarlet Gilia
Western Blue Flag
Blue Flax
Wright’s Deervetch
Silver lupine
Beebalm

VEG TYPE

PLANT SPECIES

COMMON NAME

Forbs

Oenothera hookeri
Oxytropis lambertii
Penstemon barbatus
Penstemon vingatus
Potentilla hippiana
Potentilla thurberi
Rudbeckia laciniaata
Senecio spartioides
Sidalcea neomexicana
Solidago sp.
Thermopsis pinetorum

Hooker’s Evening Primrose
Lambert’s Locoweed
Scarlet Bugler
Western Penstemon
Yellow Potenilla
Thurbers cinquefoil
Cutleaf Coneflower
Broom Groundsel
New Mexican Checkermallow
Goldenrod
Golden pea

Phalaris arundinacea
Blepheroneuron tricholepsis
Bouteloua curtipendula
Bouteloua gracilis
Bromis marginatus
Carex spp.
Carex utriculata
Elymus canadensis L.
Elymus elymoides (Raf.) Sweezy
Festuca arizonica
Festuca ovata
Poa fendleriana (Steudel) Vasey
Muhlenbergia capillaris

Reed canary grass
Pine dropseed
Sideoats Grama
Blue Grama
Mountain Brome
Sedge
Sedge
Canada wildrye
Squireltail
Arizona Fescue
Sheep Fescue
Mutton Bluegrass
Muhly Grass

Onopordum acanthium
Centaurea diffusa
Marrubium vulgare
Echinochloa crus-galli
Phragmites australis
Phalaris arundinacea
Linaria dalmatica

Scotch Thistle
Diffuse Knapweed
Horehound
Barnyard Grass
Common Reed
Reed Canary Grass
Dalmatian toadflax

Grasses
& Grasslike

Invasive Plants
to the Pumphouse
Wash Vegetative
Communities
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APPENDIX C / RECREATIONAL TRAILS

APPENDIX D / PROJECT

MAPS

PRIORITY LIST

Priority level one:
		

Very important task and achievable in the near future.
Tasks in this category will cause harm and expense if not achieved.

Priority level two:
		

Moderately important task, achievable in the foreseeable future.
Tasks in this category, may cause harm or expense if left uncompleted.

Priority level three: Tasks that are important for achieving the future vision for the property.
		 Tasks in this category will add value to the property, and to Coconino County Parks
		 and Recreation, but will not cause harm or expense if left uncompleted.

PRIORITY ACTION FOR VEGETATION
PRIORITY
Map 9: Pumphouse County Natural Area Trails Map

Pumphouse
County Natural
Area
Trails Map
Legend
PCNA boundary
Pumphouse Draw Trail
Harrenburg Trail (proposed)
Pumphouse Meadow Trail
Pinon trail
Raymond Park boundary

N
Febuary 1, 2014
Coconino County Parks And Recreation
2446 Fort Tuthill Loop
Flagstaff AZ 86005
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ACTION

PROPOSED TIMEFRAME/NOTES

1

Encourage and educate visitors about the negative impacts
of off-trail use on native wetland and riparian vegetation.

1

Remove all unnecessary fences in meadow, and replace
boundary fence on north side .

Dependent on securing
monitoring funding.

1

Monitor for the spread of non-native plant species, including
knapweed, scotch thistle and horehound; apply controls using
beetles and hand-pulling on a regular basis (annually if possible).

Part of a regular
maintenance schedule.

2

Monitor cattail populations for invasive growth in open water
areas of the meadow and downstream of Kachina Bridge.

Part of a regular
maintenance schedule.

2

Treat common reed with herbicide as soon as it is found:
mechanical removal has not been found to be effective and
may encourage the spread of the species.

Will implement
management if found.

2

3

Implement the monitoring plan developed by Natural
Channel Design based on the results contained in the Pumphouse Wash Wetlands Conservation Assessment, 2012 that
addressed native vegetation and invasive weed issues.
Evaluate 2002 habitat restoration project along Pumphouse
Wash and plant additional native vegetation (narrow leaf
cottonwood and willow) as funds become available.
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PRIORITY ACTION FOR WATER RESOURCES
PRIORITY

ACTION

PROPOSED TIMEFRAME/NOTES

1

Complete the State of Arizona’s appropriation process
for instream flows that support the wetlands and riparian
areas throughout the Natural Area, which would result in
a certificate of water right.

This is an ongoing effort that needs
2 more years of support to obtain an
instream flow certificate.

1

Secure funding to support on-going data collection, monitoring,
and future resource enhancement projects.

2

Maintain the State of Arizona stock pond claim
for Raymond Pond.

2

Develop agreements with willing property owners surrounding the Natural Area, which would provide for the retention
of water resources from springs, seeps, and surface flows
that contribute to the Pumphouse Wash and the associated
wetlands.

2

Coordinate with partner agencies, non-profits, and scientists
to implement monitoring protocols for the Natural Area that
have been prepared by Natural Channel Design, Inc. and the
Springs Stewardship Institute.

2

Develop interdepartmental collaborative approaches within
the County to address wetland protection and opportunities
for restoration.

2

Coordinate with AGFD, KVID, key non-profits, and local
wetland specialists to write a plan to restore water resources
and wetland habitat (especially to improve ecological
functions at the confluence of Pumphouse Wash and
Harrenburg Wash).

2

Develop plan to annually monitor KVID sewer lines
and road outfall areas for wetland and riparian area
contamination in the Natural Area.

2

Coordinate with Coconino County Public Works on
cinder removal and the development of an improved cinder
catchment mechanism to protect the Natural Area.

3
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PRIORITY ACTION FOR WILDLIFE

Explore opportunities to collaborate on research studies
regarding wetland function, ground-surface water connectivity,
and the impact of groundwater pumping and surface
diversions on the wetland.

Dependent on securing
monitoring funding.

Dependent on securing
monitoring funding.

PRIORITY

ACTION

PROPOSED TIMEFRAME/NOTES

1

Use scientific research from AGFD and USFWS to
control the introduction of non-native aquatic species
(as it becomes available).

Will apply research as it
becomes available.

2

Support collaborative efforts to survey and develop
inventories of resident populations of small mammals,
invertebrates, amphibians, reptiles, bats, and birds.

Dependent on securing
monitoring funding.

3

Promote wildlife connectivity along the north-south
movement corridor between the San Francisco Peaks and
the Mogollon Rim by advocating for wildlife crossings on
Interstate-17 in state highway plans.

Will work with AZGF and ADOT
as they make this plan.

3

Work with the appropriate AGFD and USFWS to establish
an Arizona round-tail chub catch-and-release fishery at
Raymond Pond.

3

Coordinate with private landowners along Tovar Trail to
enhance waterfowl habitat and develop a duck pond with
public access, supported by a minimum amount of parking.

PRIORITY ACTION FOR CULTURAL RESOURCES
PRIORITY

ACTION

PROPOSED TIMEFRAME/NOTES

1

Protect and restore the stone pump house with a coordinated
fund development effort of donations, grants, and volunteer
support.

Phase One of restoration will
stabilize the structure to stop
further degradation.

3

Develop interpretive programs on the cultural resources and
the long history of human use within the Natural Area

3

Register the stone pump house structure on the National
Register of Historic Places (with assistance from historic
preservation experts).

3
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PRIORITY ACTION FOR URBAN IMPACTS
PRIORITY

PRIORITY ACTION FOR LAND PROTECTION

ACTION

PROPOSED TIMEFRAME/NOTES

2

Monitor KVID sewer lines and road outfall areas annually
for new impacts to the Natural Area parcels.

Dependent on securing
monitoring funding.

2

Develop a coordinated and collaborative approach for
ongoing monitoring of surface hydrology in the Natural Area.

Dependent on securing
monitoring funding.

2

Engage experts in science-based analyses to protect water
resources and ecosystem function in the Natural Area.

Dependent on securing
monitoring funding.

PRIORITY ACTION NATURAL HAZARDS: WILDFIRE & FLOODING
PRIORITY

ACTION
Coordinate with the Highland Fire District on a forest
restoration plan for upland areas.

Currently underway
spring 2014
Currently underway
spring 2014

1

Coordinate with residents adjacent to Pumphouse Meadow
to conduct thinning of the Ponderosa pine trees along the
northern and western slopes, with the goal of maintaining
quality habitat and aesthetics and reducing the risk of fire
and subsequent soil erosion.
Coordinate with the responsible agencies to evaluate for
erosion and hydrological factors affecting the Natural Area.

ACTION

1

Pursue acquisition of additional parcels adjacent to the
current boundary of PHCNA to protect spring flows into
the wet meadow, provide a protective buffer around the
area’s sensitive wetland habitats, and enhance opportunities
for environmental education.

1

Participate in review of U.S. Forest and Coconino County
development proposals to ensure future development in the
area is compatible with management objectives for PHCNA.

2

Work with adjacent landowners to develop land conservation options to (1) protect hydrology and view shed and (2)
locate appropriate visitor and educational services through
conservation easements and land acquisition.

3

Grant a perpetual conservation easement to the Arizona
Game and Fish Department or qualified land trust to ensure
permanent protection of the existing county-owned lands
within the PHCNA.

3

Coordinate with CCCD to rezone parcels to OS
(Open Space Zoning classification)

3

Collaborate with Kachina Village neighbors to increase
trail connectivity to the Harrenburg Wash Trailhead.

Dependent on securing
monitoring funding.

PRIORITY ACTION FOR RECREATIONAL USES
PRIORITY
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PROPOSED TIMEFRAME/NOTES

PROPOSED TIMEFRAME/NOTES

1

2

PRIORITY

ACTION

1

Continue the maintenance of existing trails and the
development of the Kachina North segment of the Highlands Trail and the Harrenburg Loop Trail.

1

Direct visitors interested in viewing wildlife to the parking
lot at Raymond County Park and the trail leading to the
wildlife-viewing platform (this location provides a viewing
scope, interpretive signs, fencing, trail to viewing blind, and
connection to Pumphouse Wash canyon trail.)

3

As the proposals come up.

continued on page 62

PROPOSED TIMEFRAME/NOTES
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PRIORITY ACTION FOR RECREATIONAL USES
PRIORITY

1

In order to provide adequate places for visitors to the Natural
Area to watch wildlife in a manner that is compatible with natural resource protection, promote the use of (a) watchable wildlife
trail at Raymond County Park that includes parking, accessible
sidewalk to viewing platform, viewing blind, and fence; (b) continue discussions regarding areas for a “park ‘n view” adjacent to
the Meadow; and (c) design additional wildlife viewing stations.

2

Coordinate with county Public Works Department (CCPW)
on a pedestrian crossing at Kachina Trail to provide trail
connectivity between Raymond County Park and the
Pumphouse Wash trail.

2

Coordinate efforts to address sledding activities adjacent
to the wetlands within Pumphouse Wash and to explore
alternative sites for a sledding hill to serve families with
small children.

2

Promote responsible visitor use through effective
educational outreach.

3

Continue to promote and support non-motorized
trail connectivity to PHCNA.

3

Complete recreational loop trail for Harrenburg Wash.

3

Use low-profile fencing and vegetation, such as native rose,
in high-impact locations to visually delineate the protected
wetland and discourage at-will access.

3
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ACTION

Explore alternate sledding sites in Kachina Village
including Raymond County Park and present the proposed
plan to decision-makers and residents for their review and
approval before implementation.

3

If sledding at Raymond County Park is approved, develop a
planting design and wildlife viewing station that closes the
existing sledding hill near Kachina Bridge.

3

Develop signage and brochure material about responsible
recreation habits based on Leave No Trace (see Appendix D).

3

Implement project recommendations from the 2010 Kachina
Village Multimodal Transportation Study to reduce parking
congestion along Kachina Trail (see Kachina Village MultiModal Transportation Study, 2009).

continued from page 61

PROPOSED TIMEFRAME/NOTES

PRIORITY ACTION FOR WILDLIFE CONFLICTS
PRIORITY

ACTION

3

To reduce impacts on wildlife from use of the social trail
along the north side of the meadow, consider (a) a lowprofile fence and plantings to establish a clear protective
boundary for the wetland edge; (b) seasonal closure of the
trail using gates; (c) a viewing station above O’Neil Spring
and pond; or (d) tie in trail access from O’Neil Spring draw
to Pumphouse Meadow.

3

Disperse wildlife viewing with the establishment of viewing
stations along the eastern edge of Pumphouse Meadow.

3

Develop funding for wildlife watching stations through the
Friends of Coconino County Parks—CCPR 501 (c) (3) and the
Arizona Watchable Wildlife Experience (Arizona Game and
Fish partnership).

PROPOSED TIMEFRAME/NOTES

As the situation arises,
and through the AWWE website.

PRIORITY ACTION FOR PETS AS PARK VISITORS
PRIORITY

ACTION

PROPOSED TIMEFRAME/NOTES

1

Install waste cans and dog stations at trailheads
or along trail.

As funding becomes available.

1

Encourage County Animal Management and Sheriff ’s office
to enforce the pet leash law; permit dogs in the PHCNA only
if on-leash and under complete control.

2

With CCPR taking the lead, develop public outreach
information and signs that incorporate useful information
on the harmful effects of unleashed pets on the wetland
environment and wildlife.

3
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PRIORITY ACTIONS FOR ENVIRONMENTAL EDUCATION
& NATURE CENTER DEVELOPMENT
PRIORITY

1

Sponsor annual events for residents and county citizens to
engage in stewardship activities, such as “Clean-Up Events,”
“Weed Pulls,” and “Native Planting Events”.

1

Engage the Kachina Village and Mountainaire residents on
a regular basis with outreach events in the Natural Area and
at the Annual Picnic at Raymond Park.

2

Coordinate with the Coconino Parks and Open Space Science Advisory Committee to establish a core group of interested specialists in hydrology, geology, riparian ecology and
spring-fed meadows to oversee annual wetland monitoring
and assist with the evaluation of this management plan.

PROPOSED TIMEFRAME/NOTES

PRIORITY

ACTION

1

Develop CCPE guidelines for Levels of Service
applicable to Natural Area.

1

Install trail monitors for trail use on west side of Pumphouse
Meadow, along Pumphouse Wash, and at Harrenburg to
determine level of year-round use; install waste receptacles
and pet waste stations at all trailheads and access points.

1

Install boundary fencing (3-wire wildlife friendly) along
the west boundary of the Pumphouse Meadow and adjacent
private parcels.

2

Apply to Coconino County for a Conditional Use Permit
regarding land use, facilities development and signage.

2

Install information kiosks (2) at Pumphouse Meadow and
Harrenburg Wash Parking Areas and design, fund and
install trail signage.

2

Develop a Pumphouse County Natural Area Stakeholders
Group to engage a wide range of partners in the vision to
establish environmental education programs specific to
Arizona’s high-elevation wetland ecosystems.

3

Pursue opportunities to develop a facility for
environmental education.

2

Conduct annual monitoring of Natural Area boundaries
to address and control emerging encroachment issues.

3

Consult with a select set of successful existing facilities to
explore funding options and organizational systems that
will work best for our region.

3

Develop a volunteer corps to assist CCPR maintenance
with ongoing repair and new projects.

3

Install Pumphouse County Natural Area monument signs (3).

3

Engage the Friends of Coconino County Parks and other
interested partners to build a capital campaign for the
development of the Pumphouse County Natural Area
Environmental Education Center.

3

Request that ADOT install signs for the Pumphouse County
Natural Area at the intersection of Exit 333 and I-17
(Kachina Village/Mountainaire Exit).

3

Explore and secure grant opportunities to support CCPR
interns who will work as coordinators for the development
of the stakeholders group.

3
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ACTION

PRIORITY ACTIONS FOR NATURAL AREA OPERATIONS

Focus outreach activities in collaboration with our
environmental educators partners to build individual
experiences with the wetland environment that are
positive, useful, informative, and engaging.

PROPOSED TIMEFRAME/NOTES

As funding becomes available.

As funding becomes available.

Currently this happens
on a yearly basis.
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